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“O Senhor é meu pastor, 

nada me faltará 

Deitar-me faz em verdes pastos e 

guia-me mansamente em águas tranquilas, 

refrigera minha alma 

e guia-me pelas veredas da justiça 

Por amor de seu nome,  

ainda que eu andasse pelo vale da sombra da morte, 

não temerei mal algum, 

Porque tu estás comigo.” 

Salmo de Davi 23 (1-4) 
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“Ensinar não é transferir conhecimento, mas 

criar as possibilidades para a sua própria 

produção ou a sua construção.” 

(Paulo Freire)  
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RESUMO 

 

Neste relato, descrevo os principais caminhos percorridos na vida de professora e 
meu desenvolvimento profissional acadêmico, como integrante do Departamento de 
Pediatria da Universidade Federal de Uberlândia. Este memorial é requisito para 
progressão no Magistério de Professora Associada IV para Professora Titular da 
Carreira de Magistério Superior, de acordo com a Resolução Nº 03/2017, do 
Conselho Diretor da Universidade Federal de Uberlândia. Minha vida escolar pré-
universitária, graduação em Medicina e residência em pediatria geral foi 
desenvolvida em Uberlândia/MG. Decidi fazer Medicina e ser professora antes 
mesmo de entrar na escola, pois venho de família de professores dedicados ao 
ensino. Em 1979, mediante o concurso vestibular, fiz graduação no curso de 
Medicina da Faculdade de Medicina na Universidade Federal de Uberlândia e me 
formei em 1984. Em 1985 e 1987, cursei a Residência Médica em Pediatria Geral, 
por concurso público, no Hospital de Clínicas da Faculdade de Medicina na 
Universidade Federal de Uberlândia. Após o período de Residência, fui contratada 
via Departamento de Pediatria da Universidade Federal de Uberlândia com funções 
de ensinos teóricos e práticos aos novos acadêmicos e residentes recém-admitidos 
no Pronto Socorro Infantil, na Enfermaria de Pediatria, na Unidade Neonatal e nos 
plantões de Pediatria, de janeiro a julho de 1987. Após concurso como docente 
substituta, de agosto de 1987 a dezembro de 1988, mantive-me nas funções de 
ensino na graduação e na residência médica em pediatria, na coordenação do 
ambulatório de pediatria geral para internos e residentes e nas atividades 
assistenciais na enfermaria de pediatria, no pronto socorro e no atendimento de 
pacientes graves. Em 1998, após prova, obtive o título de Especialista em Pediatria 
Geral, pela Sociedade Brasileira de Pediatria. Nesse período, via concurso pela 
Prefeitura Municipal, trabalhei na Unidade Básica de Saúde do Município de 
Uberlândia, onde aprendi muito sobre saúde pública. Eu coordenava as reuniões de 
pré-natal com grupos de gestantes (saúde fetal e pré-natal, puericultura com as 
mães e pais e atendimento ambulatorial de pediatria geral). Graças à minha 
necessidade de aprender mais, ao interesse pelo paciente grave e ao início da 
Unidade de Terapia Intensiva Pediátrica, pelo professor Dr. Orlando Cesar Mantese, 
em 1989, via concurso, iniciei Residência em Terapia Intensiva Pediátrica no 
Hospital São Paulo, na Escola Paulista de Medicina da Universidade Federal de São 
Paulo, com o professor Dr. Werther Brunow de Carvalho. Concluí a Residência de 
Terapia Intensiva Pediátrica em 1990 e obtive o título de Especialista em Terapia 
Intensiva Pediátrica pela Associação de Medicina Intensiva Brasileira. Nos dois anos 
seguintes, especializei-me em Neonatologia e Terapia Intensiva Neonatal na 
Unidade de Neonatologia do Hospital São Paulo, sob a coordenação do professor 
Dr. Benjamin Israel Kopelman, e obtive o título de Especialista em Neonatologia, em 
1993. Em fevereiro de 1992, um sonho realizado, como contrato emergencial 
(retomado após concurso em 1995), assumi como intensivista e preceptora com 
funções assistenciais, didáticas e pesquisas, cumprindo carga horária, nos fins de 
semana, na UTI Pediátrica de Uberlândia, no Hospital de Clínicas de Uberlândia, 
sob a chefia do professor Dr. Orlando César Mantese. Em novembro de 1995, na 
defesa do mestrado na Universidade Federal de São Paulo, orientada pelo professor 
Dr. Antônio Carlos Camargo Carvalho, obtive o título de Mestre em Pediatria. Em 
1996, iniciei a especialização em Cardiologia Pediátrica e Congênita no Hospital de 
São Paulo, assim obtive o título de Especialista em Cardiologia Pediátrica e 
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Congênita na prova de títulos, em 2004, pela Sociedade Brasileira de Cardiologia e 
Sociedade Brasileira de Pediatria. Após aprovação no concurso público, iniciei o 
cargo de docente na Universidade Federal de Uberlândia, em agosto de 1998. Como 
itinerante, concluí a especialização em Ecocardiografia Pediátrica, Congênita e 
Fetal. Avançamos na assistência, no ensino e na pesquisa (primário ao terciário) em 
pediatria e UTI Pediátrica e em cardiologia pediátrica e ecocardiografia na 
graduação e residência médica. Assim, com a UTI pediátrica e neonatal já bem 
estabelecidas, iniciamos com o programa de cirurgias cardiovasculares no Hospital 
de Clínicas de Uberlândia em 2004. Em 2005, tornamo-nos Centro de Referência 
credenciado pelo Ministério da Saúde, Ministério da Educação e Cultura e 
Sociedade Brasileira de Hemodinâmica, SBC e SBP, em Assistência e Tratamento 
em Cardiologia Pediátrica (clínico, cirurgia cardiovascular, intervenções 
hemodinâmicas). Assim, iniciamos a especialização (2006) e Residência Médica em 
Cardiologia Pediátrica e Congênita (2007) e a pós em ECO, em 2008. Em 2012, 
obtive o título de Doutora em Cardiologia Pediátrica e Congênita no HSP-EPM-
UNIFESP, com a defesa de tese sob orientação do professor Dr. Antônio Carlos de 
Camargo Carvalho, Titular de Cardiologia. Assim, a formação da especialidade em 
cardiologia pediátrica, congênita, fetal, cirurgia cardiovascular e intervenções foi 
muito positiva e válida por resultar em trabalhos científicos, artigos para a pediatria e 
em outras áreas do Hospital de Clínicas de Uberlândia. Foram realizadas 
dissertações de mestrado e doutorado (Cirurgião Cardiovascular Dr. Cláudio Ribeiro 
da Cunha, responsável pelas cirurgias cardiovasculares e congênitas; e professora 
Dra. Alessandra Carla Ribeiro, informações científicas de qualidade com 
apresentações, participações em congressos de UTI Pediátrica, Neonatologia, 
Pediatria e Cardiologia Pediátrica e Congênita, ECO, Cirurgia Cardiovascular). Na 
minha vida acadêmica, participei, ainda, como autora e coautora de capítulos de 
livros, pesquisas científicas publicadas em periódicos nacionais, internacionais, 
apresentação de trabalhos em eventos científicos, conferências, aulas, palestras em 
reuniões, congressos regionais, nacionais e internacionais. Participei de bancas de 
mestrado, doutorado e coordenação/organização de eventos científicos, desde a 
pós-graduação até o mestrado e doutorado, além de pequenos seminários, reuniões 
científicas e projetos sociais. Incentivamos acadêmicos e alunos em pesquisas, 
apresentações em congressos, seminários. Construímos linha de pesquisa em 
Doença de Kawasaki, cardiopatia congênita cianótica e acianótica, insuficiência 
cardíaca ECO fetal e neonatal, miocardiopatia dilatada, cirurgia cardiovascular, 
cardiopatias neonatais, hipertensão pulmonar, atenção às famílias atendidas 
cardiopatas ou não e intervenções hemodinâmicas cardiovasculares. Tornamo-nos 
Centro de Referência nos protocolos estaduais de Palivizumabe, Sildenafil e 
Bosentana no tratamento de hipertensão pulmonar pré e pós-operatório de 
cardiopatia congênita. Coorientei 5 alunos em projetos de pesquisa, 10 alunos em 
Residência de Cardiologia Pediátrica e Congênita, 8 alunos em ECO. Atualmente, 
eles são profissionais e exercem a especialidade em diferentes localidades. Assim, 
na realização deste memorial, o desafio esteve em como construí-lo. Foi necessário 
um exercício longo, que resultou neste trabalho cuidadoso. Ele reflete a disposição 
em resgatar fatos vividos, interpretá-los e entender que as derrotas aqui não 
relatadas são muito mais numerosas e constituem um fundamento para as possíveis 
vitórias. Esta versão final do Memorial passou por revisão técnica do texto no 
sentido de adequação às normas vigentes da língua portuguesa, sendo realizado 
por três revisores de gramática e ortografia, conforme declaração em anexo. O 
capítulo final desta jornada ainda está por ser escrito. 
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 “Não há saber mais ou saber menos, há 

saberes diferentes” 

(Paulo Freire)  
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1 INTRODUÇÃO 

 

A Resolução Nº 03/2017, do Conselho Diretor (CONDIR – UFU) veio 

contemplar o anseio de vários docentes desta instituição na promoção da carreira de 

associado IV para a classe titular. A construção de um memorial com esta finalidade 

não é uma exigência apenas da Universidade Federal de Uberlândia (UFU), pois 

outras Instituições de Ensino Superior (IES) a utilizam para este fim.  

O memorial (do latim memoriale) é uma produção escrita das memórias de 

fatos marcantes de seu autor. Uma particularidade do memorial consiste na 

permissão da construção de uma autoavaliação, na qual são incluídos comentários 

pessoais, atribuindo-lhes julgamento de valor, o que o difere basicamente do 

curriculum vitae.  

Segundo França e Vasconcellos (2007), memorial é o relatório exigido em 

universidades para obtenção de progressão vertical na carreira dos docentes, cuja 

estrutura básica consiste no relato resumido dos feitos marcantes da vida 

acadêmica, científica e profissional do autor. Essa estrutura é semelhante à das 

dissertações e teses. A decisão da melhor estratégia narrativa (ordem cronológica ou 

outra) fica a critério do escritor.  

Com base nesses conceitos, este memorial descritivo tem o objetivo de 

apresentar os principais caminhos da minha trajetória acadêmica e profissional até a 

presente data. Neste trabalho, pretendo fundamentar a expectativa do cumprimento 

de mais esta etapa de minha carreira como docente. 

Este memorial relata o desenvolvimento profissional de Lourdes de Fátima 

Gonçalves Gomes no ensino, na pesquisa, na extensão e na gestão de forma 

integrada, como membro integrante do Departamento de Pediatria da Faculdade de 

Medicina da Universidade Federal de Uberlândia. Ele requisita a progressão no 

Magistério de Professora Associada IV para Professora Titular da Carreira de 

Magistério Superior, de acordo com a Resolução Nº 03/2017, do Conselho Diretor 

(CONDIR – UFU). 

Acredito que ocupar o cargo de Professora Titular do Departamento de 

Pediatria da Faculdade de Medicina da Universidade Federal de Uberlândia não é 

apenas um prêmio, uma função privativa, mas principalmente é receber um dever. 

Este fato indica que sou uma pessoa capaz de pensar na Universidade com objetivo 
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de buscar a excelência na construção do ensino, da pesquisa, da gestão e da 

estratégia de orientação da gestão como futuro com formação capaz de influenciar a 

tomada de decisões de políticas acadêmicas e a instituição. Esse dever é mais do 

que uma posição pessoal, pois é fundamentalmente uma posição institucional. 

A aptidão em agrupar indivíduos em torno de um objetivo pode ser um modelo 

viável de ser seguido. Uma liderança política na universidade acadêmica não pode 

ser isolada e, para chegar à excelência, não deve esquecer as pessoas que 

trabalham para tal intento. Por isso, aqui agradeço a todas as pessoas que de 

qualquer forma me auxiliaram a trilhar este caminho, especialmente às que ficaram 

no anonimato, o meu reconhecimento, o meu muito obrigada. E a excelência em 

tratar o paciente e o nosso aluno é a meta que devemos perseguir e alcançar 

independentemente de onde nos encontramos. Assim, o capítulo final desta jornada 

está ainda por ser escrito.   

 

 

Grata, 

Lourdes de Fátima Gonçalves Gomes 

 

 

 

 

 

 

 

 

 

 

 

 

“Feliz aquele que transfere  o que sabe e 

aprende com o que ensina” 

(Cora Coralina)  
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2 IDENTIFICAÇÃO 

 

Eu vivi grande parte da minha vida em Uberlândia, onde meus pais residem. 

Fui criada em uma família de professoras e, em todas as brincadeiras de infância, a 

escolinha fazia parte, bem como o cuidar recíproco dos meus irmãos, em que um 

cuidava do outro e todos andávamos juntos. Sou muito grata aos meus pais e aos 

familiares, que me acompanharam sempre.  

Meu nome é Lourdes de Fátima Gonçalves Gomes, nasci na cidade de 

Uberlândia, em Minas Gerais, em 11 de outubro de 1959. Filha de Alcindo Gonçalves 

Cunha e Josina Aparecida Naves Gonçalves. Sou casada com Elvis Gomes, desde 

1986. 

Meus dados documentais são:  

 Registro Nascimento: Cartório Antonino Martins da Silva Nº 46950. Talão: 

238. Folha: 195º Livro Nº A94. Data Emissão: 13 de outubro, 1959;  

  RG: 1415884 Órgão Emissor: SSP / MG Data de emissão: 26/08/2014;  

 Certidão de casamento: Cartório Antonino Martins da Silva Nº 14680.0 Folha: 

154º Livro Nº 37-B Data Emissão: 17 de julho, 1986; 

 Passaporte de Imunização: COVID 19 Imunização atualizada – 2020; 

 Título de Eleitor: 2202912700167 – Sessão 374 Seção: 0239 Município/UF: 

São Paulo/SP Data de emissão: 23/09/2016;  

  E-mail: lourdes.gomes@ufu.br e lourdes.gomes@uol.com.br. 
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3 OBJETIVOS 

 

3.1 Objetivo geral 

Alcançar a promoção da classe de Professora Associada IV para a classe de 

Professora Titular da Carreira de Magistério Superior, por meio de avaliação do 

desempenho acadêmico, acompanhado do relatório individual de atividades. 

 

3.2 Objetivos específicos 

 

 Apresentar um relato resumido de vida; 

 Descrever a trajetória acadêmica e profissional; 

 Contribuir como documento para alcançar a promoção da Classe de 

Professora Associada IV para a Classe de Professora Titular da Carreira de 

Magistério Superior, nos termos da Resolução Nº 03/2017, do Conselho 

Diretor (CONDIR – UFU). 
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4 FORMAÇÃO 

 

Minha vida escolar foi desenvolvida na cidade de Uberlândia/MG. Inicialmente 

do primeiro ao terceiro ano na Escola Estadual Honório Guimarães, e a minha 

primeira professora foi a Senhora Maria Tereza. Marcou-me nela a letra bonita no 

quadro e sua postura elegante. Daí por diante, foi com muito entusiasmo que 

frequentei todas as escolas. Uma das minhas lembranças mais marcantes é a da 

minha mãe sempre lendo livros e jornais, também era uma verdadeira artista dos 

tecidos. Meu pai lia todas as noites por pelo menos duas horas e sempre se 

interessou muito pelo nosso estudo, além de ser um artista e arquiteto da madeira. 

Na minha casa, a ordem era harmonia, amizade, cuidado, zelo mútuo entre os 

irmãos, companheirismo, felicidade e amor. Foi nesse cenário de vida que cresci e 

desenvolvi minha vida escolar até o vestibular. Desde então, já havia me decidido 

por fazer o curso de Medicina, ser professora e seguir a carreira do magistério, como 

tradição em minha família.  

  
4.1 Formação Escolar Pré-universitária 

O Ensino Fundamental e Médio foi cursado em instituições diferentes, 

conforme apresentado abaixo: 

- 1ª a 3ª séries: Escola Estadual Honório Guimarães; 

- 4ª série: Escola Estadual Coronel José Teófilo Carneiro; 

- 5ª série ao 3º colegial: Instituto Teresa Valsé; 

No ano de 1978, concluí o colegial – hoje Ensino Médio – e, no ano de 1979, 

fui aprovada no Concurso Vestibular da UFU e iniciei a graduação no curso de 

Medicina. 

 

4.2 Formação universitária em nível de Graduação  

Enquanto eu progredia em meus estudos, paralelamente, nascia a 

Universidade Federal de Uberlândia, que foi criada pelo decreto Lei nº 762, de 14 de 

agosto de 1969, e alterada para Fundação de Ensino Superior (Lei nº 6532, de 24 de 

maio de 1978), com sede em Uberlândia, estado de Minas Gerais. 

Avançando nessa meta, fui aprovada no Concurso Vestibular 1979/1º 

Semestre Unificado, na Universidade Federal de Uberlândia (UFU), obtendo 68.467 
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pontos e, no mesmo ano, iniciei o Curso de Graduação em Medicina, com o número 

de matrícula 2791020. Concluí o curso em 1984, na mesma universidade.  

Mas foi muito marcante especialmente para a minha turma (13ª) a 

Federalização da Universidade Federal de Medicina, elevada à categoria Federal 

pelo Exmo. Sr. Presidente João Baptista de Oliveira Figueiredo, durante sua visita ao 

Hospital de Clínicas da Faculdade de Medicina e Universidade Federal de 

Uberlândia em maio de 1979. Assim, foi possível continuar e me formar médica por 

essa faculdade. Fiz o curso médico com muito entusiasmo, fascínio e empolgação e 

fui transitando pelas cadeiras básicas, hospitalares e me identifiquei e gostei de 

todas as áreas e dos estágios desenvolvidos de 1979 a 1984. Envolvi-me 

completamente na Medicina e admirei e admiro muito, respeito e agradeço todos os 

meus professores pela disponibilidade, pelo carinho, pela atenção, pelo 

compromisso e pela dedicação à minha formação. No período de férias, me 

dedicava a fazer cursos extracurriculares e acompanhava os professores nas visitas 

clínicas e cirúrgicas aos pacientes. O lugar que mais frequentava durante o curso 

básico era a biblioteca e estudava rotineiramente até o fechamento dela (às 22 

horas). Segui na plena certeza de que Medicina é o que me fascina. Fui monitora 

nas disciplinas de Histologia, Cirurgia geral, Pediatria, Clínica Médica, Imunologia, 

Semiologia Pediátrica e Puericultura. 

No internato médico, realizei muitos estágios e cada um mais fascinante que 

o outro, incluindo Ginecologia e Obstetrícia, Ortopedia e Traumatologia, Cirurgia 

Geral, Clínica Médica, Cardiologia, Gastroenterologia, Radiologia, Nefrologia, 

Grande Queimado, Otorrinolaringologia, Saúde Pública, Medicina Preventiva, 

Dermatologia, Hematologia, Oftalmologia, Neonatologia, Pediatria, Proctologia, 

Oncologia, Emergência e Cirurgia Pediátrica com o professor Dr. Nilson de Abreu. 

Durante o curso, todos os professores foram marcantes e aqui os represento por 

Dra. Claudia Lúcia de Matos, Dr. Delcides Faleiros, Dr. Elisio de Castro, Dr. Enio 

Avelar Naves, Dr. Evando Guimarães Filho, Dr. Hélio Teixeira, Dr. Gladstone 

Rodrigues da Cunha, Dra. Maria José Junho Sologuren, Dr. Melicégenes R. 

Ambrósio, Dr. Renato E. Sologuren Acha, Dr. Rimmel A. Guzmana Heredia, Dr. 

Silésio do Prado, Dr. Toshirico Hashimoto, Dr. Walter Manhães, Dr. Aguinaldo Coelho 

da Silva, Dr. Elmiro Resende Santos, Dr. Takeo Iwace, Dr. Nilson de Abreu,            

Dr. Antonio Geraldo D. Roquete, Dr. Ben Hur Braga Taliberti, Dra. Valéria Bonetti, 

Dra. Vania Olivetti Steffen Abdallah, Dr. Marcelo Simão Ferreira, Dr. Nestor Barbosa 
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de Andrade, Dr. Eduardo de Andrade, Dra. Leda Maria F. da Silva Lima, Dr. Paulo 

Tannus Jorge, Dr. Divino Prudente, Dr. Hélio Lopes da Silveira. Foi nesse cenário 

que concluí o curso de Medicina em 1984. Para mim, foram professores excelentes 

no ensino da Medicina. 

Sei que fiz a escolha certa em estudar Medicina e na Faculdade de Medicina 

da Universidade Federal de Uberlândia. Eu tenho muito respeito pelos professores 

em sua totalidade e reconhecimento de que a Universidade Federal de Uberlândia 

ocupa destaque na formação dos seus alunos. O curso de Medicina é excelente e 

contribuiu muito para minha realização pessoal e profissional e norteou minha vida. 

Muito obrigada a todos os seus professores, passados e atuais.  

 

.  

4.3 Formação universitária em nível de Pós-graduação 

4.3.1 Residência Médica em Pediatria Geral  

Como eu gostei de todas as especialidades vivenciadas na graduação, tive 

muita dificuldade na escolha da que iria fazer. Inclinava-me para área cirúrgica, mas 

não suportava ficar muito tempo paramentada e de pé. Decidi-me por fazer 

Pediatria, por ser uma especialidade ampla, que comtempla uma clínica forte 

abrangente e não segmentava o paciente. Realizei o concurso para Residência 

Médica em Pediatria Geral, em Brasília, Goiânia, Ribeirão Preto e Uberlândia, que 

eram, naquela época, os lugares considerados de excelência no ensino e tinham 

mais disponibilidade e rapidez de locomoção para viagens. Foi muito importante, 

pois vivi outras realidades de avaliação do conhecimento em Medicina.  

Após conclusão da Graduação, também fiz o concurso de Residência Médica 

na Faculdade de Medicina da Universidade Federal de Uberlândia (FAMED-UFU) e, 

quando aprovada, desisti de fazer residência em outras localidades. Iniciei o 

Programa de Residência Médica (R1 e R2) na área de pediatria, sendo cursada no 

período de 3 de janeiro de 1985 a 3 de janeiro de 1987.  

Escolhi Uberlândia para não me afastar de minha família, especialmente de 

meus pais. Com muita felicidade e vínculo ao Hospital de Clínicas da Faculdade de 

Medicina, fiz Residência Médica em Pediatria na UFU, no período de 1985 a 1987. 

Meu envolvimento foi muito grande e minha felicidade era tal que eu estudava os 

casos e, além de discutir, participava com a enfermagem e ficava junto ao paciente 

até que tudo fosse realizado.  
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O que mais me marcou na Pediatria foi a proximidade que tínhamos com os 

professores e a disponibilidade deles em ensinar e nos acompanhar. O programa 

teórico era executado por eles com muito rigor sob a supervisão do professor Dr. 

Elísio de Castro. Dediquei-me de corpo e alma à residência e discutia todos os 

casos com todos os especialistas. Envolvia-me com tudo e com todos relacionados 

aos pacientes. Como eu gostava de cirurgia, acompanhava os procedimentos 

cirúrgicos realizados nos meus pacientes e foi assim que aprendi e realizei muitos 

procedimentos, como intubação, flebotomia, drenagem de abscessos, drenagem de 

tórax, punção lombar, acessos vasculares, pericardiocentese, outras paracenteses, 

traqueostomia, exsanguineotransfusão. Era uma seguidora do cirurgião e professor 

Dr. Nilson de Abreu e acompanhava todos os procedimentos após o término de 

minhas atividades diárias de residência médica, usualmente à noite e fins de 

semana. Terminava o ambulatório e me dirigia ao Pronto Socorro Pediátrico. Aprendi 

muito com todos os professores e colegas médicos administrativos: Dr. Marco 

Antônio, Dra. Maria Inez, Dra. Kátia, Dr. Oliveira e neurologia pediátrica com o 

professor de Neurologia Pediátrica e pós-graduação na França, Dr. José Martins 

Borges – com ele, todos os dias tínhamos visitas e discussões clínicas no Pronto 

Socorro Infantil. Assim, além de ver os pacientes, discutíamos artigos e livros, entre 

eles, o Neurologia Infantil Lefréve, de Aron Diament & Saul Cypel, por seminários 

diários. Havia muitos casos de neuropatias, especialmente meningites, convulsões, 

malformações cerebrais, trauma, síndromes neurológicas. Sentimos muito sua falta 

e sua morte foi uma perda irreparável para todos nós, alunos, e para o DEPED-UFU. 

Tudo era resolvido no Pronto Socorro Infantil. Como não tínhamos terapia Intensiva, 

discutíamos todos os casos entre os professores e nós residentes (residentes do 2º 

ano: Dra. Aglai Arantes, Dr. Abelardo José Carvalho Campos, Dra. Luzinete da Silva 

Santiago, Dra. Márcia Berbet Ferreira, Dra. Márcia Aparecida Mendes, Dra. Maria 

Neuza Gomes da Silva Lobato, Dra. Neuza Helena M. de Melo Fernandes) e os 

residentes do primeiro ano (Dr. Fernando Jorge, Dra. Gilca Ribeiro Starling Diniz 

Marra, Dra. Lilian Sanchez Lacerda, Dra. Maly de Albuquerque, Dra. Rossane 

Cristina Dalia de Melo, Dra. Vera Lucia Barra Bisnoto); e os plantonistas do Pronto 

Socorro, que eram os próprios professores. Com a chegada do professor                        

Dr. Orlando César Mantese (UTI Pediátrica), da professora Dra. Vania Olivetti 

Steffen Abdallah (Neonatologia), da professora Dra. Valéria Bonetti (Nefrologia) e da 

professora Dra. Virgínia Paes Lemes Ferriani (Pediatria Geral), professor Dr. Hélio 
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Lopes da Silveira (Pneumologia) e, posteriormente, professor Dr. Carlos Henrique 

Martins, novos horizontes foram se abrindo na Pediatria. Assim, as especialidades 

foram se construindo pelo paciente que precisava de tratamento, aliado aos 

professores capacitados e, em consequência, capacitando os residentes até 

alcançarem o formato estruturado e reconhecido pelas respectivas Sociedade 

Brasileira de Pediatria, Ministério da Saúde e Ministério da Educação e Ensino.  

Paralelamente, foram sendo ocupados espaços nas atividades de gestão e de 

pesquisa na universidade, como a semana científica: aulas, palestras, conferências 

com professores de outras universidades, jornadas, encontros, seminários e 

congressos e pequenas publicações. Desse modo, o foco tornou-se o progresso 

com a melhora do ensino, também a formação de outras Especialidades, Gestão e 

Pesquisa Científica. Nesse contexto, terminei a minha Residência Médica em 

Pediatria. No segundo ano de Residência em Pediatria na Unidade Neonatal da 

UFU, fui indicada pela professora Dra. Claudia Matos e pela professora Dra. Vania 

Stefen, para conduzir um neonato portador de cardiopatia congênita canal 

dependente para tratamento cirúrgico cardíaco para o Hospital Beneficência 

Portuguesa de São Paulo, Equipe do Cirurgião Cardiovascular, professor Dr. Miguel 

Lorenzo Barbeiro Marcial. Fiquei maravilhada ao entrar no Hospital Beneficência 

Portuguesa. Eram 23 horas, mas pareciam 7 horas da manhã, tal era o movimento 

de todos profissionais. Aí sim, naquele momento, tive rapidamente uma ideia do que 

é uma estrutura potente e rica em tudo. Foi nesse contexto que eu persisti em seguir 

a carreira acadêmica e acendeu mais forte a chama que me chamava para 

Cardiologia Pediátrica e Congênita. Como residente, foi uma das melhores e mais 

ricas experiências vividas e norteou, de certa forma, minha vida futura. Era preciso 

aprender muito até chegar à criança com cardiopatia congênita e adquirida. 

Esses dois anos de residência médica foram bem vividos enquanto executava 

as atividades teóricas e práticas determinadas pelo programa do DEPED-UFU nas 

salas de aulas e nas atividades práticas nos ambulatórios e unidades hospitalares 

da pediatria e emergência com o paciente grave do HC-FAMED-UFU.  

Após a Residência, fui contratada via Departamento de 

Pediatria/Universidade Federal de Uberlândia (DEPED/UFU), com funções de 

ensinos teóricos e práticos aos novos acadêmicos e residentes recém-admitidos no 

Pronto Socorro Infantil, Enfermaria de Pediatria e Unidade Neonatal e plantões de 

Pediatria de janeiro de 1987 a julho de 1987. Após concurso para docente substituta, 
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de agosto de 1987 a dezembro de 1988, eu mantive-me nas funções de ensino na 

graduação e na residência médica em pediatria, na coordenação do ambulatório de 

pediatria geral para os internos e residentes e nas atividades assistenciais na 

enfermaria de pediatria, pronto socorro e pacientes graves. Nesse período, via 

concurso pela Prefeitura Municipal, trabalhei na Unidade Básica de Saúde do 

Município de Uberlândia, onde aprendi muito sobre saúde pública. Eu coordenava as 

reuniões de pré-natal com grupos de gestantes (saúde fetal e pré-natal) e 

puericultura com as mães e os pais e fazia atendimento ambulatorial de pediatria 

geral.  

Na data de 23 de março de 1988, fui aprovada na prova de Títulos de 

Especialista em Pediatria – TEP, em conformidade com o convênio entre a 

Associação Médica Brasileira (AMB), a Sociedade Brasileira de Pediatria (SBP) e o 

Conselho Federal de Medicina (CFM). Em 31 de maio de 1988, foi-me conferido o 

título de Especialista em Pediatria.  

A minha crescente necessidade de aprender mais, o interesse pelo paciente 

grave e o fato de que, em outubro de 1988, ter sido iniciada a construção da 

Unidade de Terapia Intensiva Pediátrica (UTI Pediátrica) pelo professor Dr. Orlando 

César Mantese no HC-FAMED-UFU, incentivaram-me ainda mais a me especializar 

em UTI Pediátrica. 

 

4.3.2 Especialização em Terapia Intensiva Pediátrica 

No ano de 1989, iniciei a Residência Médica em Terapia Intensiva Pediátrica 

na Universidade Federal de São Paulo (UNIFESP), sob a orientação do Professor 

Dr. Werther Brunow de Carvalho. O período de fevereiro de 1989 a fevereiro de 

1990, em regime integral, foi intenso e extraordinariamente rico de novos 

aprendizados em todos os aspectos. O diploma foi emitido pela Escola Paulista de 

Medicina em 6 de fevereiro de 1990.  

Para minha felicidade, era quase inacreditável que eu estava na Escola 

Paulista de Medicina especializando-me em Terapia Intensiva Pediátrica no Hospital 

São Paulo, cercada de pessoas capacitadas e brilhantes. Foi nesse período que, 

além dos objetivos de aprendizado, me dediquei à pesquisa mais intensamente. A 

busca por aprender sempre mais me levou a participar da apresentação de aulas, 

encontros, jornadas, congressos, tanto nacionais quanto internacionais, que foram a 

base para caminhar nas especializações. Percebi o quanto é importante continuar a 
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me especializar: por mais que eu estudasse, havia muita coisa a aprender para 

favorecer o paciente, a fim de evitar que sofresse ainda mais pela minha ignorância 

e pelo meu desconhecimento científico. Foi o atendimento ao paciente crítico, 

incluindo neonato e criança crítica no pré e pós-operatório de cirurgia cardíaca, que 

me conduziu às trajetórias seguintes.  

Em 22 de abril de 1990, fui aprovada na prova de título como primeira nota 

(82) pela Associação de Medicina Intensiva Brasileira (AMIB) para obtenção do título 

de Especialista em Terapia Intensiva Pediátrica. Recebi o referido Título de 

Especialista e Certificado de Atuação na Área de Medicina Intensiva Pediátrica, 

emitido pela Associação Médica Brasileira/Associação de Medicina Intensiva 

Brasileira (AMB/AMIB) e Sociedade Paulista de Terapia Intensiva (SOPATI), em 25 

de abril de 1990.  

 

4.3.3 Especialização em Neonatologia e Terapia Intensiva Neonatal 

No final da especialização em UTI Pediátrica me direcionei para a 

capacitação em Neonatologia sob a coordenação do Professor Dr. Benjamin Israel 

Kolpeman e toda a Equipe Neonatal. Mediante seleção interna para Neonatologia, 

pude me dedicar à especialização em neonatologia por mais dois anos e meio de 

muito estudo e encantamento neonatal em todos os segmentos desde a concepção. 

Nesse período, a Professora Dra. Ruth Guinsburg regressou dos Estados Unidos, 

então realizei e participei do primeiro curso de reanimação neonatal.  

Assim, de 20 de janeiro de 1990 a 31 de março de 1992, realizei estágio com 

Especialização em Neonatologia e Terapia Intensiva Neonatal, cumpri o programa de 

especialização desenvolvido na Neonatologia com atividades teóricas e práticas, sob 

a supervisão da Dra. Maria Fernanda Branco, Dr. Milton Harumi Miyoshi e Dr. 

Bejamin Israel Kopelmman. As atividades de especialização foram realizadas no 

Berçário e Terapia Intensiva Neonatal (UTI Neonatal) na Unidade de Neonatologia 

no Hospital São Paulo na Escola Paulista de Medicina, da Universidade Federal de 

São Paulo (HSP-EPM- UNIFESP), finalizando esse estágio no ano de 1992. 

Esse período foi muito profícuo pelo aprendizado e pela experiência médica 

em Neonatologia, em que eu pude viver também as atividades exercidas como 

pediatra neonatologista e plantonista do Amparo Maternal. Inicialmente como 

bolsista pela Sociedade Paulista para o Desenvolvimento da Medicina, de 1º a 30 de 

setembro de 1990, posteriormente, no HSP-EPM-UNIFESP, como neonatologista 
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especializada em exercício de 1º de outubro de 1990 a 31 de março de 1992. 

Contei, ainda, com atividades de plantonista em sala de parto desde 15 de maio de 

1989 até 11 de janeiro de 1990, com registro de 714 horas de sala de parto e, entre 

setembro de 1990 a 31 de janeiro de 1991, mais 840 horas realizadas na sala de 

parto pelo Amparo Maternal. Também, atuei como Pediatra Chefe de Plantão da 

Sala de Parto da Unidade Neonatal e Terapia Intensiva Neonatal desde 1º de 

fevereiro de 1990 até 31 de março de 1992, contando com 1.104 horas de atividades 

vivenciadas. 

Em abril de 1993, fui aprovada pela Sociedade Brasileira de Neonatologia, 

SBP e obtive o Título de Especialista em Neonatologia. 

 

4.3.4 Especialização em Cardiologia Pediátrica e Congênita  

Em fevereiro de 1996, iniciei a especialização em Cardiologia Pediátrica e 

Congênita pela Cardiologia no HSP-EPM-UNIFESP, sob a coordenação do professor 

Dr. Antônio Carlos de Camargo Carvalho e supervisão da professora Dra. Célia 

Maria Camelo da Silva, até 1998.  

Quando comecei as atividades em cardiologia pediátrica, eu percebi que uma 

nova medicina se apresentava a mim e que não sabia nada sobre o paciente 

portador de cardiopatia congênita e de cardiopatias. Constatei que a criança 

cardiopata descompensada é um dos pacientes mais graves e críticos e que morre 

tão rápido como um piscar de olhos. Assim, meu compromisso com a minha 

formação foi muito maior. A residência em cardiologia pediátrica foi a que mais exigiu 

de mim. Por isso, não é infrequente muitos alunos desistirem da residência antes da 

metade do seu curso. Descobri, também, que a ignorância em cardiologia pediátrica 

é muito grande e que o cardiologista pediátrico só deve sair do lado da criança em 

duas situações: quando ela melhora ou quando ela morre, especialmente nas 

cardiopatias complexas ou nos pós-operatórios complicados. Ciente desses fatos, 

eu me envolvi e mergulhei plenamente nas atividades do programa, dia e noite, 

participando de tudo o que era proposto. 

Vivenciei um programa de residência inteligente, em que, em todos os 

seguimentos, nós éramos responsáveis pelo paciente e devíamos acompanhá-lo em 

sua evolução. Assim, após a visita médica da manhã, tínhamos que participar de 

todas as reuniões clínicas e cirúrgicas e preparar todos os casos internados, pré e 

pós-operatório. Todos os dias, participávamos de todos os exames, de propedêutica, 
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acompanhávamos as cirurgias cardíacas, os ecocardiogramas, os 

eletrocardiogramas e os métodos gráficos, tomografia computadorizada, 

angiotomografia, ressonância. Mas dentro da cardiologia pediátrica, tenho três casos 

de amores: clínica cardiológica pediátrica e arritmia, ecocardiografia congênita, 

pediátrica e fetal, arritmia hemodinâmica e cateterismos cardíacos e congênitos, e 

intervenções hemodinâmicas. Meu fascínio por tudo isso só aumentou na minha vida 

e me sentia e me sinto muito feliz por ser cardiologista pediátrica.  

Nesse período me dediquei, também, à produção de trabalhos científicos e 

acompanhei todos os trabalhos de gestão acadêmica desenvolvidos pela professora 

Dra. Célia Maria Camelo Silva. Participei na organização de listas cirúrgicas, 

ministrando aulas de cardiologia pediátrica aos colegas que eram admitidos para 

residência de cardiologia pediátrica.  

Deixo registrado aqui meu agradecimento ao professor Dr. Antônio Carlos de 

Camargo Carvalho, à professora Dra. Célia Maria Camelo da Silva, Dra. Suely 

Dyógenes e Dr. Victor Manoel Oporto e toda a equipe da Cardiologia Pediátrica pela 

acolhida, pela amizade, pelo carinho, pelo apoio, pelo incentivo, pelo respeito e pela 

orientação na tese acadêmica e na vida profissional. Além de tudo isso, eles 

implantaram em mim a visão do quanto é importante a documentação científica e me 

conduziram em pesquisas, trabalhos, congressos, capítulos de livros, pós-

graduação. 

Mais enriquecedor ainda foi descobrir que exercer cardiologia pediátrica 

requer desprendimento da vida, pois, muitas vezes, é sofrido e me consome muita 

energia vital. Resumo esses sentimentos na frase que cito aos acadêmicos e aos 

pais para entenderem a dimensão que é a gravidade de se lidar com o paciente 

portador de cardiopatia congênita: “Viva intensamente todos os dias de sua vida 

como se fosse o primeiro e o último, pois a gente anoitece e não amanhece e 

amanhece e não anoitece. Viva tudo o que tem para ser vivido agora”. Usualmente, 

quando falo dessa forma, principalmente os pais entendem claramente o que quero 

dizer. 

 

4.3.5 Especialização em Ecocardiografia Pediátrica, Congênita e Fetal  

A seguir, realizei a especialização em Ecocardiografia Pediátrica e Congênita 

e Fetal no período de 1999 a 2002, após concurso para especialização realizado na 

Instituição no Setor de Ecocardiografia Pediátrica do Serviço de Ecocardiografia da 



32 

Disciplina de Cardiologia da Escola Paulista de Medicina (UNIFESP), no Hospital de 

São Paulo. 

Nesse estágio, foram realizados e interpretados mais de 3.000 exames 

ecocardiográficos de crianças e adolescentes com cardiopatias congênitas e 

adquiridas. Agradeço aqui a todos os integrantes do Departamento de 

Ecocardiografia pelo auxílio na execução dessa especialidade. Aos professores Dr. 

Antônio Carlos de Camargo Carvalho, Professora Dra. Maria Célia Camelo da Silva, 

Professor Dr. Orlando Campos Filho e Professor Dr. Valdir Ambrósio Moisés, que 

viabilizaram e me apoiaram durante a realização da especialização no HSP-EPM-

UNIFESP. 

A ecocardiografia é fantástica, trata-se de um método de exames muito 

evoluído até o momento, e acredito que neste milênio não será substituído. É 

simples, fácil, barato, acessível, reproduzível, não invasivo, podendo ser feito à beira 

do leito (especialmente na criança e no paciente crítico e neonato) e modificou a 

história natural das cardiopatias congênitas e da cardiologia pediátrica. Daí sua 

importância diagnóstica, terapêutica, com seguimentos cardiológicos em todas as 

idades.  

Concomitante à minha participação em todas essas atividades de 

especialização, ensino e pesquisa com gestão no HSP-EPM-UNIFESP com meus 

colegas, eu idealizava como seria a construção de uma especialidade tão intensa e 

exigente como essa. Criar um espaço físico e estabelecer a filosofia das atividades 

nessa nova especialidade deve ser baseado no tripé de ensino, assistência e 

pesquisa com formação de profissionais para preparar novos profissionais e 

gestores. Esses pacientes são de alta complexidade, geralmente podem ter outras 

comorbidades e necessitam de conhecimento, raciocínio, condução clínica e 

aplicação de novas tecnologias. 

Também, tive oportunidade de realizar vários trabalhos e estudos em 

ecocardiografia pediátrica e fetal. Participei de vários estudos envolvendo a 

ecocardiografia que resultaram em tese de mestrado: Dr. Ranulfo Pineiro Matos 

Neto – Função sistólica do ventrículo esquerdo pela ecocardiografia em crianças e 

adolescentes com osteosarcoma, tratados com doxorrubicina com e sem 

dexrazoxane, e doutorado: Dra. Maria Suely Bezerra Diógenes – Avaliação 

cardiológica em crianças expostas ao vírus da imunodeficiência humana tipo 1 por 

via perinatal: estudo clínico, eletrocardiográfico e ecocardiográfico Doppler. 
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Foi com esse espírito que fiz a especialização e nela pude reafirmar todos os 

meus aprendizados em todas as especialidades realizadas até aqui. Em março de 

2009, após aprovação em prova, obtive o título de Especialista em Ecocardiografia 

Pediátrica, Congênita e fetal pela Sociedade Brasileira de Ecocardiografia, pela SBC 

e pela Sociedade Brasileira de Cardiologia Pediátrica. 

 

4.3.6 Especialização em Cateterismo Cardíaco e Intervenções Hemodinâmicas 

em Cardiologia Congênita e Pediátrica 

 Desde o meu primeiro contato com a cardiologia pediátrica e com o Professor 

Dr. Antônio Carlos de Camargo de Carvalho me identifiquei e tive muita afinidade, 

gosto e encanto pela hemodinâmica. Eu iniciei meu contato com a cardiologia 

pediátrica pela hemodinâmica, quando acompanhava todos os exames e participava 

das reuniões de revisão dos cates e intervenções em congênita da semana. Assim, 

ao ingressar na especialização, continuei assídua e me aperfeiçoando em 

hemodinâmica na Cardiologia Pediátrica e Congênita, sob a coordenação do 

professor Dr. Antônio Carlos de Camargo Carvalho, Dra. Célia Maria Camelo da 

Silva no Setor de Hemodinâmica e Intervencionista em Pediatria e Congênita – no 

HSL-EPMUNIFESP, a partir de 2 de fevereiro de 2003.  

O aprendizado em hemodinâmica sempre foi muito rico por ter como 

orientadora a Professora Dra. Célia Maria Camelo da Silva, que havia chegado de 

Fellowship, do Hospital for Sick Children (1989) e do National Royal Brompton 

Hospital (1990-1992), em Londres. Ela é Doutora em Hemodinâmica e foi pioneira 

em vários estudos e intervenções em cardiologia pediátrica, que se tornaram rotina 

na abordagem das cardiopatias congênitas tanto diagnósticas, terapêuticas quanto 

no seguimento clínico. Entre elas se destacaram a implantação da técnica e 

interpretação dos dados de todas as medidas de resistência vascular pulmonar para 

avaliação da hipertensão pulmonar pré-operatória nas cardiopatias congênitas de 

hiperfluxo pulmonar, valvoplastia pulmonar e aórtica com cateter balão, 

atriosseptostomia com cateter balão nas cardiopatias congênitas com comunicação 

interatrial restritiva, emprego da técnica rotacional no estudo hemodinâmico em 

crianças, ultrassom endovascular em cardiopatias congênitas, especialmente em 

hipertensão pulmonar, fechamento percutâneo de comunicação interatrial, 

fechamento percutâneo de comunicação interventricular, dilatação e implantação de 

stent endovascular nas estenoses vasculares, oclusão de fístulas em anomalias de 
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coronárias e pacientes com fisiologia de coração univentricular, tratamento de 

obstrução trombótica de dispositivos intravasculares como shunts sistêmico 

pulmonares nas atrésias pulmonares através da injeção de trombolíticos via 

cateterismo cardíaco e também estudos abordando proteção radiológica em 

hemodinâmica e intervenção, estudo das disfunções valvares pulmonares no pós-

operatório de tetralogia de Fallot. 

Participei de várias pesquisas e estudos e destaco principalmente a atrésia 

pulmonar com septo interventricular intacto: experiência inicial com a perfuração 

valvar por radiofrequência em neonatos e lactentes, também pioneira que foi tema 

da tese de doutorado da professora Dra. Célia Maria Camelo da Silva.  

Assim fui descobrindo e ficando fascinada pela hemodinâmica e cirurgia 

cardiovascular. Continuo com a prática de hemodinâmica e cateterismo cardíaco e 

intervencionista em crianças e portadores de cardiopatias congênitas em Uberlândia, 

desde 2004, com o Dr. Vilmar Pereira, hemodinamicista também com prática em 

cardiologia pediátrica e congênita. Hoje já contamos com mais de 2.400 exames 

hemodinâmicos e cardiopatias congênitas e um terço deles com intervenção 

terapêutica. Tenho muito o que aprender e continuo aprendendo, pois não finalizei 

ainda este capítulo da minha vida.  

 

 

4.3.7 Mestrado em Pediatria 

Empenhada e apaixonada pela área de Cardiologia Pediátrica, no ano de 

1992, prestei provas do processo seletivo de ingresso no programa de Mestrado em 

Pediatria da Escola Paulista de Medicina da UNIFESP, onde fui aprovada. Durante o 

mestrado, desenvolvi a pesquisa intitulada “Avaliação imunológica de crianças 

portadoras de Cardiopatias Congênitas”. A dissertação foi orientada pelo professor 

Dr. Antônio Carlos de Camargo Carvalho com a coorientação da professora Dra. 

Chloé Camba Musati. Esse estudo foi realizado na UNIFESP dentro das disciplinas 

Cardiologia e Cirurgia Cardiovascular, Imunologia e Alergia, Anatomia e Patologia 

Clínica, e contei com bolsa de mestrado concedida pela Coordenação de 

Aperfeiçoamento de Pessoal de Nível Superior/Ministério da Educação 

(CAPES/MEC). 

Sou extremamente grata ao professor Dr. Antônio Carlos de Camargo 

Carvalho, pois sua humanidade, sabedoria, competência, firmeza, constância e 
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confiança depositadas em mim e seus valiosos conhecimentos transmitidos durante 

o mestrado contribuíram significativamente para o meu crescimento profissional. 

Agradeço à professora Dra. Chloé, pois seu exemplo, sua disponibilidade e sua 

força fizeram-me acreditar na seriedade da vida e da ciência, bem como seu 

estímulo, aprendizado e apoio decisivos foram essenciais na execução desse 

estudo. 

Minha pesquisa de mestrado objetivou avaliar a resposta imunitária de 21 

crianças com Cardiopatia Congênita (CC), sendo 10 acianogênicas, e 11 

cianogênicas, de 1 a 140 meses. Tetralogia de Fallot e Comunicação Intraventricular 

foram as anomalias mais frequentes. Dezoito crianças eram desnutridas e seis 

tiveram infecções recorrentes. Em mais de 50% das crianças com CC, foram 

observados níveis séricos de imunoglobulinas, IgM e IgA, acima dos limites 

superiores da normalidade. Os níveis das frações C3 e C4 do sistema complementar 

mostraram-se adequados, considerando a faixa etária dos pacientes. Participaram 

da banca examinadora: Professora Dra. Magda Maria Sales Carneiro Sampaio, 

titular de imunologia do Hospital de Clínicas da Faculdade de Medicina da 

Universidade de São Paulo, Professor Dr. Dirceu Solé, titular de imunologia do HSP-

EPM-UNIFESP, Professora Dra. Maria Suely Bezerra Diógenes.  

O mestrado e a defesa foram concluídos no ano de 1995, e obtive o Título de 

Mestre em Pediatria. Desenvolver essa pesquisa de mestrado foi muito gratificante e 

reafirmou ainda mais o meu desejo de atuar dentro da área de Cardiologia 

Pediátrica e Congênita na Pediatria. 

 

4.3.8 Doutorado em Ciências da Saúde 

Empenhada no meu crescimento acadêmico e profissional, em fevereiro de 

2006, iniciei as atividades na qualidade de aluna do Curso de Pós-Graduação em 

Cardiologia, nível doutorado, no Departamento de Medicina, disciplina Cardiologia, 

da UNIFESP, onde desenvolvi a tese de doutorado sob o tema “Ecocardiografia em 

contraste em cardiopatia congênita”. 

Essa pesquisa de doutorado foi realizada com pacientes portadores de 

Cardiopatia Congênita (CC), cujo objetivo foi: analisar a exequibilidade e segurança 

da ecocardiografia com contraste em crianças e adolescentes com Cardiopatia 

Congênita. Participaram da pesquisa 87 crianças e adolescentes com CC e 30 

controles normais submetidos a exame ecocardiográfico completo, seguido de 
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infusão contínua PESDA (Perfluorocarbon Exposed Sonicated Dextrose Albumin). A 

pesquisa demonstrou que a ecocardiografia com contraste foi exequível e segura em 

crianças e adolescentes com ou sem Cardiopatia Congênita. Essa pesquisa contou 

com análise e liberação da CONEP (Comissão Nacional de Ética em Pesquisa), que 

está diretamente ligada ao Conselho Nacional de Saúde (CNS) em Brasília, que é a 

instância máxima de avaliação ética em protocolos de pesquisa envolvendo seres 

humanos.  

Para o desenvolvimento dessa pesquisa, tive a orientação do professor        

Dr. Antônio Carlos de Camargo Carvalho e coorientação da professora Dra. Célia 

Maria Camelo da Silva e do professor Dr. Valdir Ambrósio Moisés. 

A tese foi concluída e defendida em 2012, sob o título “Exequilidade e 

segurança da ecocardiografia com contraste por microbolhas em crianças e 

adolescentes com cardiopatia congênita”, Recebi, assim, o título de Doutora em 

Cardiologia pela Cardiologia e Cirurgia Cardiovascular do HSP-EPM-UNIFESP. A 

partir dessa tese, vários trabalhos foram realizados, esta fez parte de capítulos de 

livros e tornou-se um dos trabalhos pioneiros em ecocardiografia com uso de 

contraste em pacientes portadores de cardiopatias congênitas. 

Posteriormente, segui acompanhando a Cardiologia Pediátrica e Congênita e 

Hemodinâmica e Intervenções, a fim de manter minha capacitação e atualizada. 

Considero a Cardiologia Pediátrica e Congênita, a Ecocardiografia Pediátrica e 

Congênita e a Hemodinâmica como minha eterna escola de aprendizado e 

especialização.  

Meu agradecimento especial à professora Dra. Célia Maria Camelo da Silva, 

pelo tempo disponibilizado em capacitar-se em ecocardiografia com contraste, para 

esse trabalho acontecer e por estar ao meu lado nesse estudo. Por fim, ao professor 

Dr. Valdir Ambrósio Moisés, por compartilhar conhecimento, sabedoria, compromisso 

e, sobretudo, pela arte de fechar o estudo com tanta clareza e fineza. 
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5 CARREIRA PROFISSIONAL 

 

No início de 1987, fui admitida como professora substituta da especialidade 

de Pediatria, cargo no qual desenvolvi atividades acadêmicas com alunos do curso 

de Medicina e residentes da área de Pediatria. Ministrei aulas das disciplinas 

Semiologia Pediátrica, Puericultura e acompanhei os alunos na graduação com 

aulas de Hematologia Pediátrica, Semiologia Pediátrica, no internato e na residência 

médica em Pediatria, nas atividades práticas no Ambulatório de Pediatria Geral, no 

Pronto Socorro e na Enfermaria de Pediatria. 

Motivada pela atuação como Professora Substituta e pela perspectiva da 

atuação profissional em ensino e assistência de qualidade, prestei concurso para 

Professora Efetiva e, em 14 de agosto de 1998, fui admitida para o cargo público de 

docente do curso de Medicina da Faculdade de Medicina da UFU, lotada no 

Departamento de Pediatria, onde estou até o momento. Desde 1998, ministro aulas 

para alunos do curso de graduação em Medicina, internato e no Programa de 

Residência Médica na área de Pediatria Geral, seguindo os programas de ensino 

determinados pelo Departamento de Pediatria. 

Assumi atividades de preceptoria e assistência em todos os cenários da 

Pediatria: Pronto Socorro, Enfermaria de Pediatria, Neonatologia e Ambulatório de 

Pediatria e com escala de Plantão de Pediatria. Assim, eu e meu colega                    

Dr. Fernando Jorge permanecemos na preceptoria e como chefe de plantão em 

todos os cenários da Pediatria. Os demais colegas de residência seguiram suas 

vidas fora da UFU. O período de preceptoria pelo Departamento de Pediatria como 

Professora de Pediatria durou de janeiro de 1987 a julho de 1987, quando assumi o 

contrato de Docente Substituta da Pediatria.  

Como substituta, na graduação, fui professora em cenários teóricos e práticos 

de quase todas as disciplinas de Pediatria, na Residência de Pediatria Geral, nos 

cenários teóricos e práticos, e ambulatórios de Pediatria Geral, Puericultura. 

Também atuei como professora em urgências e emergências no Pronto Socorro; 

como professora diarista com a professora Dra. Valéria Bonett (Nefrologista 

Pediátrica), o professor Dr. José Martins Borges (Neurologista Pediátrico); como 

assistente integrante do módulo cardiopulmonar na Enfermaria de Pediatria, com a 

professora Dra. Maria José Junho Sologuren e o professor Dr. Hélio Lopes Silveira, 

e no ambulatório de cardiologia pediátrica, com o professor Dr. José Alfredo Cunha. 
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Posteriormente, com o despertar de meu interesse cada vez mais para os casos de 

cardiopatia congênita, sob a orientação do Professor Dr. José Alfredo, trabalhei com 

moléstias infecciosas (com professor Dr. Elísio de Castro), emergência e 

intensivismo (com professor Dr. Orlando Cesar Mantese), principalmente meningites 

e meningococcemia, choque e acidentes por animais peçonhentos. 

A atividade docente, associada à atividade médica, tem sido muito 

gratificante, pois possibilita valorosos aprendizados, além de amizades 

estabelecidas, todas muito presentes em minha vida, algumas distanciadas 

geograficamente, mas mantendo “coração quente”, pois, de alguma forma, 

permanecem vivas em minha alma. Eu sigo, também, experiências primorosas com 

pacientes e familiares, alunos e residentes, equipe de enfermagem, equipes 

médicas e demais profissionais da área de saúde das duas universidades que 

frequento.  

Dessa forma, minhas formações tanto como docente quanto como 

pesquisadora são permeadas por saberes que foram construídos ao longo da 

trajetória de vida de educadora e se mantêm até a atualidade. Na graduação, fui 

professora em cenários teóricos e práticos em quase todas as disciplinas de 

Pediatria, na Residência de Pediatria Geral e em diversas áreas de atuação e 

especialização de Pediatria, como UTI Pediátrica, Neonatologia e Cardiologia 

Pediátrica e Congênita, Ecocardiografia e Hemodinâmica.  

Nesse período, além das atividades de ensino, pesquisa e assistência, 

sempre mantive atividades médicas desenvolvidas na UTI Pediátrica sob a 

coordenação do Professor Dr. Orlando César Mantese. Concomitantemente, com o 

passar do tempo, fui constatando a necessidade de ampliar mais o tratamento da 

criança com cardiopatia congênita no Hospital de Clínicas na Universidade Federal 

de Uberlândia, o que coincidiu com a chegada da especialidade de Cirurgia 

Cardiovascular em adulto (Professor Dr. Hélio Fabry e Professor Dr. Paulo Cesar 

Santos). Na criança, acompanhei poucos casos de baixa complexidade, como 

comunicação interatrial, comunicação interventricular e persistência do canal arterial 

inicialmente itinerante pelo cirurgião professor Dr. João José Carneiro, Professor 

Titular de Cirurgia Cardiovascular da Faculdade de Medicina de Ribeirão Preto da 

Universidade de Ribeirão Preto. Posteriormente, foi contratado um cirurgião 

cardiovascular, Dr. Miguel Arboleda, que ficou no ano de 2004, no Hospital de 

Clínicas da Faculdade de Medicina da Universidade Federal de Uberlândia. Nesse 
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período, foram feitas mais de três cirurgias de fechamento de canal arterial, mas, por 

motivos profissionais e pessoais, ele se mudou para Lima, no Peru.  

Como pacientes não paravam de chegar, o Serviço de Cardiologia Pediátrica 

foi estruturando-se com riqueza de pacientes e diversificados tipos de cardiopatias 

congênitas. Assim, o início das atividades em Cardiologia Pediátrica e Congênita foi 

determinado em razão da necessidade de melhorar a assistência médica e 

multiprofissional das crianças que eram assistidas. Criado esse novo espaço, foi 

estabelecida a filosofia das atividades da nova unidade no tripé de ensino, 

assistência e pesquisa.  

Dessa forma, em 2005, houve a chegada do novo cirurgião, Dr. Claudio 

Ribeiro da Cunha, ex-aluno da Faculdade de Medicina da Universidade Federal de 

Uberlândia, o qual se especializou em Cirurgia Cardiovascular pelo Instituto do 

Coração da Universidade de São Paulo (INCOR-USP), com formação com estágio 

em cirurgia cardiovascular com o professor Dr. Miguel Lorenzo Barbero Marcial, 

reconhecido como um dos melhores cirurgiões em cirurgia cardíaca pediátrica e 

congênita. Isso possibilitou que, em 2005, déssemos continuidade às cirurgias 

cardíacas, uma vez por semana, atendendo às demandas tanto das crianças 

internadas na emergência, neonatos da Unidade de Neonatologia, quanto eletivas 

provenientes do ambulatório de cardiologia pediátrica. Nossos resultados, desde o 

início, foram considerados excelentes. Assim, a estrutura foi se qualificando e sendo 

organizada em cuidados cardiológicos eletivos, com resolução boa, em que as 

internações por cardiopatia congênita reduziram-se muito. Paralelamente, os 

neonatos com cardiopatias graves foram atendidos na Unidade Neonatal com bom 

controle pré-operatório e sendo operados com excelente resultado.  

Com o passar do tempo, foram-se capacitando cada vez mais as Unidades de 

Terapia Intensiva Pediátrica do HC-UFU no cuidado pré-operatório das crianças 

graves com cardiopatias não operadas e das crianças cardiopatas operadas e na 

Terapia Intensiva Neonatal nas cardiopatias de apresentação no período neonatal 

canal dependentes ou não. O crescente movimento de cardiopatia congênita 

neonatal e pediátrica e das equipes médicas, de enfermagem (representadas pela 

enfermeira Maria do Carmo) e de multiprofissionais (Fisioterapia, Nutrição, 

Odontologia, Assistente Social, Escriturários, Manutenção, Humanização) qualificou-

se e organizou-se continuamente, transformando–se em um Centro reconhecido 

pelo Ministério Público da Saúde (MS) e credenciado tanto pelo Ministério da 
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Educação e Cultura (MEC) quanto pela Sociedade Brasileira de Cardiologia, 

Sociedades de Cardiologia Pediátrica (SBCP), Sociedade Brasileira de Pediatria 

(SBP), Sociedade Brasileira de Cardiologia (SBC) e Sociedade Brasileira de Cirurgia 

Cardiovascular (SBCC), comparando-se aos melhores centros terapêuticos em 

cardiologia pediátrica do Brasil e de outros países.  

Simultaneamente, os outros dois braços da Cardiologia Pediátrica e 

Congênita desenvolveram-se em toda sua potência, sendo a primeira a 

Ecocardiografia com mais de 10.000 exames ecocardiográficos em cardiopatia 

congênita e pediatria até o momento. Já na Hemodinâmica e Intervenções 

Terapêuticas, o Dr. Vilmar José Pereira, hemodinamicista especializado pela Escola 

Paulista de Medicina – que tem o programa de hemodinâmica em Cardiologia 

Pediátrica e Congênita –, e eu, que obtive formação em Cardiologia Pediátrica, 

Congênita e Hemodinâmica, executamos vários procedimentos, como cateterismos 

diagnósticos e terapêuticos, como atriosseptostomia com cateter balão, valvoplastia 

pulmonar e aórtica com cateter balão, fechamento de comunicação interatrial e, por 

último, interventricular e implantação de endopróteses no tratamento de estenoses 

vasculares. Hoje, contamos com cerca de próximos de 2.400 estudos 

hemodinâmicos realizados desde 2004 em pacientes pediátricos portadores de 

cardiopatia congênita e adquirida. Reitero, ainda, que, em todos os segmentos da 

Cardiologia Congênita, abrangemos, também, os adultos portadores de cardiopatias 

congênitas.  

Em 2006, iniciamos o curso de Especialização em Cardiologia Pediátrica com 

o programa de Educação Médica Continuada em Cardiologia Pediátrica (Dra. 

Bethânia Diniz Ramos e Dra. Fernanda Christiane de M. M. Cisdeli) com duração de 

dois anos. Após um ano, conseguimos implantar a Residência Médica em Pediatria 

com atuação em Cardiologia Pediátrica. Após um ano, em 2008, iniciamos o curso 

de Educação Médica Continuada e Especialização em Ecocardiografia Congênita e 

Pediátrica em conjunto com a Ecocardiografia em adultos, reconhecida pela FAMED 

(diretor professor Dr. Ben Hur Braga Taliberti). Nessa época, também iniciamos o 

programa para residentes de Cardiologia Geral e Ecocardiografia em Pediatria e 

Cardiologia Congênita e Hemodinâmica e Intervenções tanto em crianças como em 

adultos portadores de cardiopatia congênita. Além disso, temos o Programa de 

acompanhamento para o Residente especializando em UTI Pediátrica e Congênita 

no 1º e 2º ano de Residência. Após um ano, foi iniciada a Residência médica em 
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Ecocardiografia de adulto. Foi mantida a especialização em Cardiologia Pediátrica e 

Congênita e iniciamos a especialização em Ecocardiografia Pediátrica, Congênita e 

Fetal, com duração de dois anos cada uma, seguindo as recomendações da 

Sociedade Brasileira de Cardiologia, da Sociedade Brasileira de Cardiologia 

Pediátrica e da Sociedade Brasileira de Ecocardiografia, respectivamente. O 

Programa de Especialização em Ecocardiografia por Educação Médica continuada 

mantém-se até a atualidade, no qual o residente realiza o segundo ano de 

especialização. 

Desde 2007, foram formados dez especialistas em Cardiologia Pediátrica e 

Congênita e dez ecocardiografistas. Nesse período, tivemos mais dois alunos que 

fizeram apenas um ano de Cardiologia Pediátrica e Congênita por fatores pessoais. 

Paralelamente, fomos desenvolvendo linhas de pesquisas em insuficiência cardíaca 

na criança, pré e pós-operatório em cardiopatias congênitas cianóticas e acianóticas, 

miocardiopatia dilatada, qualidade de vida em pacientes com cardiopatias 

congênitas (coordenadas pelo professor Dr. Carlos Henrique Martins da Silva), 

cardiopatias congênitas de apresentação no período neonatal, tanto canal 

dependentes como canal independentes, ecocardiografia fetal, ecocardiografia em 

cardiopatias congênitas, ecocardiografia em pacientes com cardiopatias adquiridas, 

perfil de apresentação epidemiológico e clínico das cardiopatias congênitas em 

nosso meio, hemodinâmica e intervenções em Cardiologia Pediátrica e Congênita.  

Vários estudos têm sido realizados, incluindo o Programa de Residência 

Multiprofissional de outras áreas, como Odontologia, Enfermagem, Nutrição, 

iniciação científica, mestrado e doutorado. Hoje, tenho consciência de que esse é 

um campo amplo e inesgotável para pesquisas e formação de pessoal. Isso fica 

muito bem documentado com a tese de doutorado realizada entre 2008 e 2012 na 

Cardiologia Pediátrica e Congênita pelo cirurgião cardiovascular do Distrito Federal e 

do Hospital de Clínicas da Faculdade de Medicina e Fundação da Assistência 

Estudo e Pesquisa de Uberlândia da Universidade Federal de Uberlândia, do Dr. 

Cláudio Ribeiro da Cunha. O estudo foi do “Perfil das citocinas e correlação com a 

morbidade no período pós-operatório em crianças com diagnóstico de cardiopatias 

congênitas não cianosantes submetidas à cirurgia corretiva com circulação 

extracorpórea”, orientada pelo professor Dr. José Roberto Mineo.  

No Hospital de Clínicas da Universidade Federal de Uberlândia, por ter uma 

área de abrangência de cerca de 4 milhões de pessoas carentes de atendimento em 
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cardiopatias congênitas e cardiologia pediátrica, fomos pioneiros e desenvolvemos o 

atendimento para pacientes portadores de cardiopatias congênitas, seguimento 

clínico ambulatorial em cardiologia pediátrica e congênita, ecocardiografia em 

pacientes com cardiopatia congênita, eletrocardiografia fetal, arritmia cardíaca, 

métodos gráficos (Dra. Denise Auxiliadora Leite Lasbeck), estudo eletrofisiológico 

em congênita (iniciado pelo professor Dr. Elias Esber Kanaane e pelo Dr. Petrônio 

Rangel Salvador Júnior), programa de saúde bucal das crianças e seus familiares 

com atendimentos de triagem na sala de espera e orientação dos pacientes e pais 

de como cuidar da boca e dos dentes e sua importância para a saúde (representado 

pela professora Suzana Ferreira de Paula Silva) 

Fomos, também, pioneiros no acolhimento dos pacientes cardiopatas, que 

hoje se estende a outras áreas. Criamos o programa de humanização no 

acolhimento das crianças portadoras de cardiopatias congênita e adquirida, que hoje 

se estende aos outros ambulatórios de pediatria (coordenadora enfermeira Leda 

Márcia Viana Santos Borges), Projeto Amigos do Coração, em que o ambulatório é a 

base do desenvolvimento de residentes multiprofissionais com os programas de 

Educação Multiprofissional em Sala de Espera e Posso Ajudar, Casa de apoio para 

as mães com crianças portadoras de cardiopatia congênita (ONG coordenada pela 

enfermeira Juliene Cristine de Oliveira e colaboradores), e a sala do cardiopata, no 

ambulatório de cardiopatia congênita (que funciona de segunda a sexta-feira com 

atendimento das 7h às 18h), ao qual os pacientes têm livre acesso para qualquer 

necessidade relacionada ao tratamento, e atendimento do Paciente Cardiopata 

(criado e incentivado pelo diretor clínico Cezar Augusto dos Santos), coordenado 

atualmente pela assistente social Nilma Aparecida Assunção e iniciado com as 

secretárias Ana, Elena Yara e Vera Lucia. 

A equipe de médicos que atuam na Cardiologia Pediátrica e Congênita, em 

Ecocardiografia Congênita e Pediátrica, Ecocardiografia Fetal, formada na 

Faculdade de Medicina – Hospital de Clínicas – Universidade Federal de Uberlândia 

desde 2006, está atuante. Foi composta por médicos procedentes das principais 

universidades do país, trazendo em seus currículos relevante contribuição à 

Cardiologia Pediátrica e Congênita, Ecocardiografia em Cardiologia Pediátrica e 

Congênita e Ecocardiografia Fetal.  

Essa é uma parte de minha contribuição para o ensino, a assistência e a 

gestão acadêmica, como responsável pelas atividades acadêmicas relacionadas à 
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cardiologia pediátrica na função de coordenadora da Residência de Cardiologia 

Pediátrica e Ecocardiografia em Cardiologia Pediátrica e Fetal nos últimos 18 anos 

(desde 2005). 

Participei, em 2013 e 2014, com os secretários da saúde de Uberlândia, 

Exmo. Dr. Almir Fernando Loreiro Fontes e Exma. Dra. Raquel Cazabona, 

Coordenadora do Programa da Saúde da Criança e do Adolescente da Secretaria 

Municipal de Saúde de Uberlândia, da elaboração de um Protocolo de Regulação e 

Priorização de Encaminhamentos de Atenção Básica para ambulatórios de 

especialidades pediátricas de Uberlândia, relativo às principais cardiopatias e 

doenças cardíacas em crianças, adolescentes e adultos com cardiopatias 

congênitas. Durante esse processo, participei de reuniões com os gestores 

municipais e regionais da área de saúde responsáveis pelo sistema de referência e 

contrarreferência. Ao final, foi realizada uma proposta de referenciamento de 

crianças e adolescentes com sopro cardíaco, cansaço aos esforços, arritmias, dor 

precordial, cianose, lipotimias, síncopes, irmãos com cardiopatias congênitas, 

vasculites, Kawasaki, neonatos com qualquer sintoma, malformações congênitas 

familiares. Isso ocorreu de forma compactuada com minha participação como 

representante no programa de assistência ao cardiopata congênito e pediátrico, 

adolescente e adulto cardiopata congênito e participação na educação médica 

continuada em cardiologia pediatria e congênita da Secretaria de Saúde da 

Prefeitura Municipal de Uberlândia. Ficou, também, estabelecido o HC-FAMED-UFU 

como Centro de Referência principal da região em atendimento, propedêutica e 

tratamento clínico e cirúrgico de cardiopatia congênita, cardiologia pediátrica, bem 

como hemodinâmica e intervenções.  

Participei como representante do HC-FAMED-UFU, em 2012 e 2013, do 

Plano Regional, e Estadual posteriormente (a partir de 2017), que levou, com outras 

regiões do país, à criação e, após, à ligação com o Plano Nacional de Assistência à 

Criança com Cardiopatia Congênita (PNACCC) (BRASIL, 2017; CANEO et al., 2012; 

PINTO JÚNIOR et al., 2004; PINTO JÚNIOR et al., 2013), credenciado pelo SUS em 

2013, com o trabalho intitulado “Diagnósticos dos Serviços de Saúde em Cardiologia 

Pediátrica no Estado de Minas Gerais”. Foram reuniões mensais realizadas às 

segundas-feiras, em Belo Horizonte, com a Secretaria do Estado de Minas Gerais. 

Nessas reuniões, ficou determinado que todos os centros que trabalham com 

cardiopatia congênita têm o dever de aceitar a criança com cardiopatia congênita, 
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independentemente da regionalização no estado de Minas. Dessa forma, na época, 

ficamos como Centro de Referência da metade do estado de Minas Gerais, e Belo 

Horizonte com o restante do estado, além de esta cobrir os tratamentos de 

cardiopatias congênitas que Uberlândia não conseguisse suprir. Assim, ficamos com 

esse compromisso em 2013 e também de auxiliar outros centros a se capacitarem. 

Posteriormente, em Minas Gerais, Passos e Uberaba também iniciaram o Serviço de 

Cardiologia Pediátrica. Foi admitido que, para fins do PNACCC, a incidência de 

Cardiopatias Congênitas varia entre 0,8% nos países com alta renda e 1,2% nos 

países com baixa renda, em que o valor médio de 1% de prevalência é 

habitualmente aceito para o Brasil e para os demais países da América Latina. 

Dessa forma, visto que o Brasil registra anualmente 2,8 milhões de nascidos vivos, 

pode-se estimar o diagnóstico de quase 29 mil novos casos de cardiopatias. 

Dessa forma, todos os Serviços de Cirurgia Cardíaca são visitados por essas 

equipes. A primeira ocorreu em 2017, em que a diretoria do hospital participou da 

visita com equipe da Cardiologia Pediátrica e Equipe de Cirurgia Cardiovascular. A 

nossa última visita foi em 2020, imediatamente antes da pandemia, em janeiro.  

Atualmente, temos os seguintes perfis no atendimento de Cardiologia 

Pediátrica e Congênita: em todos os seguimentos, fazemos orientação e ensino para 

alunos das diversos níveis acadêmicos e de formação (liga de Pediatria, liga de 

Cardiologia, curso básico de Histologia e Embriologia para familiarização com as 

doenças congênitas, residência médica em Pediatria, residência médica em 

Cardiologia Geral, residência médica em Ecocardiografia Geral e especialização em 

Ecocardiografia, em Cardiologia Pediátrica e Congênita, Medicina Fetal, residência 

em Cardiologia Pediátrica e Congênita, residência multi em Nutrição, Fisioterapia, 

Enfermagem; cursos opcionais de várias categorias, como Enfermagem, Medicina, 

Serviço Social, Recursos Humanos, Psicologia, Humanização, Terapia Intensiva e 

voluntários no programa de sala de espera do ambulatório. 

Chamam a atenção a quantidade de atendimentos efetivados mensalmente: 

 

 Consultas de Cardiologia Pediátrica: 200; 

 Exames ecocardiográficos: 400;  

 Exames de métodos gráficos e eletrocardiograma: 200;  

 Hemodinâmica e intervenções: 12;  
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 Angiotomografia: 12;  

 Ressonância magnética: 4;  

 Cirurgias cardiovasculares: 8 a 10. 

 

Desde o início, em 2005, até o momento, contamos com 1.000 cirurgias 

cardiovasculares e 1.400 estudos hemodinâmicos e cerca de 40% de intervenções. 

Por fim, até o momento, conto com 11 alunos especialistas em Cardiologia 

Pediátrica e Ecocardiografia Pediátrica e Congênita e todos exercem as atividades 

profissionais. Destaco o Dr. Geórgio, que se especializou e retornou para o 

Maranhão exercendo Cardiologia Pediátrica e Congênita e Fetal e é referência local 

para Cardiologia Pediátrica. 

Segue a lista dos Médicos Especializados em Cardiologia Pediátrica em  

ordem crescente de formação de 2007 a 2022:  

 

• Dra. Bethânia Diniz Ramos;  

• Dra. Fernanda Cisdelil; 

• Dra. Neide Aparecida Faria; 

• Dra. Camila Renault Quaresemin; 

• Dr. João Ribeiro de Matos Neto; 

• Dr. Rodrigo Massini de Melo; 

• Dra. Fabiana Lemos de Campos; 

• Dra. Viviane Athadeu Gontjo; 

• Dra. Cintia Rejane Soares Dupin; 

• Dr. Cristiano da Silva Neves; 

• Dr. Geórgio Moraes Costa.  

 

5.1 Atividade didática 

Sou professora do Curso de Graduação da Faculdade de Medicina da 

Universidade Federal de Uberlândia, em regime de 40 horas semanais, admitida por 

concurso público em agosto de 1998.  

Desde a minha admissão, ministrei aulas teóricas e práticas na graduação de 

Medicina, nas seguintes disciplinas: 

 

 Clínica Médica II – com aulas de temas de Cardiologia Pediátrica e Congênita; 
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 Estágio Supervisionado em Pediatria; 

 Semiologia Pediátrica; 

 Pediatria Geral; 

 Medicina Integrada III; 

 FAMED31702 – Saúde Individual VII; 

 FAMED901 – Estágio Supervisionado na Área Materno-infantil; 

 FAMED31702 – Saúde Individual VII; 

 

Na atividade docente preceptória da Residência Médica, desempenho 

atividades de: 

 

 Preceptoria da residência Médica em Pediatria Geral com aulas teóricas e 

práticas em pronto socorro, enfermaria e UTI Pediátrica e UTI Nneonatal; 

 Supervisora do Programa de Residência Médica em Clínica e Cardiologia 

Pediátrica R3 e R4; 

 Coordenadora do Programa de Residência Médica em Cardiologia Pediátrica; 

 Coordenadora do Programa de Especialização em Ecocardiografia em 

Pediatria, Congênita e Fetal; 

 Coordenadora da Disciplina Semiologia Pediátrica do Curso de Medicina. 

 

5.2 Atividade assistencial 

Sou médica no Departamento de Pediatria da UFU desde 1987, tendo atuado 

nos diversos setores da Pediatria do HCU (Enfermaria, Ambulatório, Pronto Socorro, 

Unidade de Terapia Intensiva Pediátrica, Neonatologia, Avaliação Cardiológica 

Clínica, Ecocardiografia, Cardiologia Pediátrica e Hemodinâmica).  

Segue abaixo um resumo das principais atividades profissionais assistenciais: 

 

 Ambulatório de pediatria; 

 Ambulatório de ecocardiografia pediátrica, congênita e fetal; 

  Setor de cardiologia pediátrica, congênita e fetal; 

  Enfermaria de pediatria; 

  UTI pediátrica;  

  Unidade neonatal e UTI neonatal;  



47 

  Membro do Comitê Transfusional do Hospital de Clínicas de Uberlândia; 

  Chefe do Serviço de Cardiologia Pediátrica do Hospital de Clínicas/UFU, 

desde agosto de 2014; 

  Coordenadora do Programa de Especialização Médica na forma de Educação 

Médica Continuada em Cardiologia Pediátrica, desde 2006; além do 

Programa de Educação Médica Continuada igual ao Programa de Residência 

Médica em Cardiologia Pediátrica e Congênita; 

  Programa de Residência em Cardiologia Pediátrica e Congênita desde 2007, 

no qual disponibilizamos uma vaga, totalizando a formação de 10 alunos, 

entre eles, oito com tempo integral completados e dois com tempo de um ano;  

  Coordenadora do Programa de Educação Médica Continuada em 

Ecocardiografia Pediátrica, Congênita e Fetal desde 2007;    

  Tenho certificação de aprovação dos cursos de reanimação em Suporte 

Básico de Vida (BLS), reanimação cardiopulmonar em neonatologia pela SBP 

desde 2004, com revalidação periódica, a última em 2020, antes da pandemia 

de covid-19. Desde 2016, sou instrutora do PALS pela Sociedade Mineira de 

Pediatria e reconhecida pelo American Heart Association.  
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6 PRODUÇÃO CIENTÍFICA 

 

Descrevo a seguir, de modo objetivo e didático, os indicadores bibliométricos 

de minha produtividade científica, o resumo de minha dissertação e tese de pós-

graduação, minha participação efetiva em grupos de pesquisa institucionais, as 

pesquisas desenvolvidas, os trabalhos publicados, a orientação em programa de 

pós-graduação, a participação em bancas acadêmicas e a participação em eventos 

científicos, o que caracteriza minha linha científica de trabalho. 

 

6.1 Indicadores bibliométricos do Sistema de Bibliotecas UFU 

Realizou-se revisão dos indicadores bibliométricos pelo Sistema de 

Bibliotecas da Universidade Federal de Uberlândia - UFU, com auxilio dos 

bibliotecários do Setor de Biblioteca - UFU e conforme o Sistema de Bibliotecas da 

Universidade Federal de Uberlândia (2023), os indicadores bibliométricos de 

produtividade científica disponíveis são: 

 

a) H-index: desenvolvido em 2005, como uma ferramenta para combinar 

quantidade e qualidade da produção acadêmica, sendo definido como o maior 

número “h” de artigos de um determinado pesquisador que tem, pelo menos, 

o mesmo número “h” de citações cada um. O índice h pode ser obtido por 

meio de consulta à base de dados Web of Science ou Scopus disponíveis no 

Portal Capes, pesquisando-se pelo nome do autor de quem que se quer 

conhecer o índice e determinado período em que se quer avaliar. 

b) Fator de Impacto: é a média de citações dos artigos de um determinado 

periódico, calculada a partir do número de citações de artigos desse título em 

determinado ano, publicados no biênio anterior, dividido pelo número total de 

artigos publicados nele mesmo, nesse biênio. A base de dados Journal 

Citation Report (JCR), disponível no Portal Capes, fornece o Fator de Impacto 

dos periódicos indexados pela base de dados Web of Science, também 

disponível no Portal Capes.  

c) Qualis (CAPES – Coordenação de Aperfeiçoamento de Pessoal de Nível 

Superior): trata-se de um aplicativo que permite a classificação e a consulta 

ao Qualis (classificação dos veículos de divulgação da produção científica, 
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por área do conhecimento pela CAPES). A classificação está dividida em oito 

estratos: 

 

 

Figura 1 — Relatório de Citações 

 

Fonte: Web of Science (2023) 

 

Figura 2 — Relatório de Citações 

 

Fonte: Web of Science (2023) 
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Figura 3 — Citações de Documentos 

 

Fonte: Scopus (2023). 

 

Figura 4 — Gráficos – Tendência de Documentos e Citações 

 

Fonte: Scopus (2023). 
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Figura 5  — Número de Citações 

 

Fonte: Scopus (20230 
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6.2. Teses e Dissertações 

 

6.2.1 Mestrado 

 

Título: Avaliação Imunológica de Crianças com Cardiopatia Congênita 

Dissertação de Mestrado apresentada ao Programa de Mestrado em Pediatria 

da Escola Paulista de Medicina da Universidade de São Paulo, 1992-1995. 

Orientador: Professor. Dr. Antônio Carlos de Camargo Carvalho. 

Bolsista: CAPES 

Resumo: A autora acompanhou prospectivamente 21 crianças com 

Cardiopatia Congênita (CC), sendo 10 acianogênicas e 11 cianogênicas, de um a 

140 meses. Tetralogia de Fallot e Comunicação Intraventricular foram as anomalias 

mais frequentes. Dezoito crianças eram desnutridas e seis tiveram infecções 

recorrentes. Em mais de 50% das crianças com CC, foram observados níveis 

séricos de imunoglobulinas, IgM e IgA, acima dos limites superiores da normalidade. 

Os níveis das frações C3 e C4 do sistema complementar mostraram-se adequados, 

considerando a faixa etária dos pacientes. 

 

6.2.2 Doutorado 

Título: Exequibilidade e segurança da ecocardiografia com contraste por 

microbolhas em crianças e adolescentes com cardiopatia congênita.  

Tese de Doutorado apresentada ao Programa de doutorado em Pediatria da 

Escola Paulista de Medicina da Universidade de São Paulo, 1996 a 2012. 

Orientador: Professor Dr. Antônio Carlos de Camargo Carvalho. 

Coorientação: Professora Dra. Célia Maria Camelo da Silva (UNIFESP), 

Professor Dr. Valdir Ambrósio Moisés (UNIFESP) e Professor Dr. Wilson Mathias 

Júnior (INCOR).  

Banca examinadora: Professor Dr. José Lázaro de Andrade (INCOR), Dra. 

Samira Saad Morthy (INCOR), Dra. Solange Bernardes Tatani (UNIFESP), 

Professora Dra. Maria Suely Bezerra Morthy (UNIFESP). 

Resumo: Participaram da pesquisa 87 crianças e adolescentes com CC e 30 

controles normais submetidos a exame ecocardiográfico completo, seguido de 

infusão contínua PESDA (Perfluorocarbon Exposed Sonicated Dextrose Albumin). A 
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pesquisa demonstrou que a ecocardiografia com contraste foi exequível e segura em 

crianças e adolescentes com ou sem Cardiopatia Congênita. 

 

6.3 Projetos de Pesquisa e/ou Extensão 

Título: Ecocardiograma portátil e uso ambulatorial 

Descrição: O desenvolvimento de equipamento portátil de ecocardiografia 

com técnica com definição suficiente para uma avaliação completa, à beira do leito, 

de forma rápida, permite a exploração de novos horizontes na Cardiologia. Assim 

como hoje o eletrocardiograma é método de rotina utilizado em todos os consultórios 

cardiológicos, a exploração do efetivo resultado obtido com o ecocardiograma 

portátil em comparação com os aparelhos maiores mais sofisticados e as vantagens 

eventuais de seu uso rotineiro no ambulatório em suspeita de disfunção ventricular, 

pericárdica e na avaliação de diversos tipos de lesões presumidamente orovalvares 

vai permitir o cotejo da situação entre benefício potencial futuro e real efetividade 

presente. 

Período de Execução: 2000-2004. 

Integrantes: Lourdes de Fátima Gonçalves Gomes (Responsável); Orlando 

Campos Filho; Lilian Paula de Souza; Valdir Ambrósio Moisés; Valeska Tavares da 

Silva R. R. Scavonda do Carmo; Manuel Adan Gil. 

 

Título: Cardiopatias e risco gestacional: implicações para o concepto e a mãe 

Descrição: PROGRAMA: 33009015007P-9 MEDICINA (CARDIOLOGIA) – 

UNIFESP.  

Período de Execução: 1999-2004. 

Integrantes: Lourdes de Fátima Gonçalves Gomes (Responsável); Orlando 

Campos Filho; Daniel Born; Victor Manuel Oporto Lopez. 

 

Título: Eco Transesofágico 

Descrição: O desenvolvimento da ecocardiografia transesofágica provocou 

grande melhora na avaliação de áreas “cegas” para ecocardiograma transtorácico. 

Especialmente para lesões de aorta ou lesões valvares com processos infecciosos e 

nas avaliações intraoperatórias imediatamente após procedimentos cirúrgicos, o 

ecocardiograma transesofágico passou a ter importância fundamental. 

Recentemente, também em diversas situações de intervenção na hemodinâmica nos 
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setores de eletrofisiologia, intervenção percutânea em coronária, terapêutica de 

aneurismas de aorta ou de Cardiopatia Congênita, o ecotransesofágico passou a 

ocupar lugar de realce na investigação de lesões residuais ou na indicação de 

terapêutica intervencionista. São estudados os diversos meios de utilização desta 

técnica para definição de sua eficiência e acurácia. 

Período de Execução: 1994-2000. 

Integrantes: Lourdes de Fátima Gonçalves Gomes (Responsável); Orlando 

Campos Filho; Lilian Paula de Souza; Valdir Ambrósio Moisés; Valeska Tavares da 

Silva R. R. Scavonda do Carmo. 

 

6.4 Artigos publicados em periódicos 

 

  Apresenta-se abaixo as publicações de artigos em periódicos nacionais e 

internacionais, com as seguintes informações: descrição dos artigos publicados; 

número de citações; fator de impacto; índices de citação; classificação 

qualis/CAPES; link de acesso e demais informações pertinentes. 
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Inst. promotora: Sociedade de Cardiologia do Triângulo Mineiro. 

 

26. GOMES, L. F. G. Papel da perfuração da Valva Pulmonar com Radiofrequência 

seguida da Dilatação por Balão de Tratamento de Atrésia Pulmonar com Septo 

Ventricular Íntegro. Experiência da Unifesp/EPM, 1999. (Comunicação, 

apresentação de trabalho) 

Local: Centro de Convenções do Colégio Marista;  

Evento: XXI Congresso Brasileiro de Hemodinâmica e Cardiologia Intervencionista;  

Inst. promotora: Sociedade Brasileira de Hemodinâmica e Cardiologia 

Intervencionista. 

 

27. GOMES, L. F. G. Atriosseptostomia por Cateter Balão à Beira do Leito, 1998. 

(Comunicação, apresentação de trabalho) 

Local: Campos do Jordão/SP;  

Evento: XIX Congresso da Sociedade de Cardiologia do Estado de São Paulo;  

Inst. promotora: Sociedade de Cardiologia do Estado de São Paulo. 

 

28. GOMES, L. F. G. Choque Séptico, 1998. (Conferência ou palestra, apresentação 

de trabalho) 

Local: Centro Médico de Franca;  
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Evento: Evento do Departamento Científico do Centro Médico de Franca;  

Inst. promotora: Centro Médico de Franca. 

 

29. GOMES, L. F. G. Hemodiafiltração venovenosa contínua em 8 pacientes 

pediátricos portadores de insuficiência de múltiplos órgãos e sistema – evolução 

clínica e laboratorial, 1998. (Comunicação, apresentação de trabalho) 

Local: Salvador/BA;  

Evento: VII Congresso Brasileiro de Terapia Intensiva Pediátrica;  

Inst. promotora: Sociedade Brasileira de Pediatria. 

 

30. GOMES, L. F. G. Alterações do PH Intravenoso medido através de tonometria 

gástrica no pós-operatório de cirurgia cardíaca em crianças, 1997. (Comunicação, 

apresentação de trabalho) 

Local: Centro de Convenções Rio Centro;  

Evento: XXX Congresso Brasileiro de Pediatria – Simpósio Internacional de 

Pediatria;  

Inst. promotora: Sociedade Brasileira de Pediatria. 

 

31. GOMES, L. F. G. Atriosseptostomia por Cateter Balão à Beira do Leito, 1997. 

(Comunicação, apresentação de trabalho) 

Local: Centro de Convenções Rio Centro;  

Evento: XXX Congresso Brasileiro de Pediatria – Simpósio Internacional de 

Pediatria;  

Inst. promotora: Sociedade Brasileira de Pediatria. 

 

32. GOMES, L. F. G. Avaliação do tratamento cirúrgico na coarctação de aorta em 

Neonatos e Lactentes, 1997. (Comunicação, apresentação de trabalho) 

Local: Centro de Convenções Rio Centro;  

Evento: XXX Congresso Brasileiro de Pediatria – Simpósio Internacional de 

Pediatria;  

Inst. promotora: Sociedade Brasileira de Pediatria. 

 

33. GOMES, L. F. G.; CARVALHO, A. C. C.; MUSSATI, C.; JULIANO, Y.; NASPITZ, 

C.; MALUF, M. Análise quantitativa das populações de linfócitos T E B e 
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Subpopulações de Linfócitos em crianças com cardiopatias, 1992. (Comunicação, 

apresentação de trabalho) 

Local: Centro de Convenções de Pernambuco;  

Evento: XXVII Congresso Brasileiro da Sociedade de Cardiologia do Estado de São 

Paulo;  

Inst. promotora: Sociedade Brasileira de Cardiologia. 

 

34. GOMES, L. F. G.; CARVALHO, A. C. C.; MUSSATI, C.; JULIANO, Y.; NASPITZ, 

C.; MALUF, M. Avaliação da função fagocitária de polimorfonucleares (PMN) em 

pacientes com cardiopatias congênitas, 1992.  

Local: Centro de Convenções de Pernambuco;  

Evento: XXVII Congresso Brasileiro da Sociedade de Cardiologia do Estado de São 

Paulo;  

Inst. promotora: Sociedade Brasileira de Cardiologia. 

 

6.8 Produção Técnica 

 

1. GOMES, L. F. G. Debatedora do Painel – Pós-operatório, 2000. 

 

2. GOMES, L. F. G. Coordenadora do Curso Clínico Cardiopatia Congênita, na 

Unidade de Terapia Intensiva no Hospital de Clínicas da Faculdade de Medicina da 

Universidade Federal de Uberlândia. 1999.  

 

3. GOMES, L. F. G. Debatedora: Aplicação de um índice de escore na UTI-Pediátrica 

e Neonatal para avaliação do tratamento cirúrgico de pacientes com cardiopatia 

congênita. 2006. 1ª Jornada de Integração da SOMITI. 

 

4. GOMES, L. F. G. Participação técnica dos exames ecocardiográficos 

bidimensionais com Doppler e fluxo colorido e avaliação clínica ambulatorial na 

realização do (protocolo clínico) de pacientes portadores de Síndrome da 

Imunodeficiência Adquirida (AIDS) na coleta de dados na tese de doutorado da 

Professora Dra. Maria Suely Bezerra Diógenes intitulada: Avaliação cardiológica em 

crianças expostas ao vírus da imunodeficiência humana tipo 1 por via perinatal: 
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estudo clínico, eletrocardiográfico e ecocardiográfico Doppler HSP-EPM-UNIFESP. 

1997-2001. 

 

5. GOMES, L. F. G. Participação técnica dos exames realizados na hemodinâmica, 

cateterismo e intervenção na coleta de dados e protocolo terapêutico na tese de 

doutorado da Professora Dra. Célia Camelo da Silva intitulada: Atrésia pulmonar 

com septo interventricular intacto: Experiência inicial com a perfuração valvar por 

radiofrequência em neonatos e lactentes. HSP-EPM-UNIFESP. 1995-2000. 

 

6. GOMES, L. F. G. Participação técnica na coleta de sangue e transferência dos 

exames do laboratório de imunologia para o laboratório de análises clínicas em 

pesquisa do HSP-EPM-UNIFESP para realização da dosagem de homocisteína da 

Professora Dra. Alessandra Carla intitulada: Análise de homocisteína e outros 

marcadores de inflamação e lesão miocárdica em crianças submetidas à circulação 

extracorpórea. HC-FAMED-UFU. 2002-2006. 

 

7. GOMES. L. F. G. Participação na seleção dos pacientes e na coleta e na 

viabilização do cuidado das amostras para a tese de doutorado do Dr. Cláudio 

Ribeiro da Cunha intitulada: Perfil das citocinas e correlação com a morbidade no 

período pós-operatório em crianças com diagnóstico de cardiopatias congênitas não 

cianosantes submetidas à cirurgia corretiva com circulação extracorpórea. HC-

FAMED-UFU. 2008-2012. 

 

6.9 Participação em eventos científicos 

 

1. Encontro de Desenvolvimento Docente: Metodologias Ativas de Ensino-

Aprendizagem, 2019. (Encontro) 

 

2. XXXVIII Congresso da SOCESP, 2017. (Congresso) 

 

3. 8º LATAM Symposium in Pulmonary Hypertension, 2016. (Simpósio) 

 

4. XXIV Congresso Brasileiro de Cardiologia e Cirurgia Cardiovascular Pediátrica, 

2016. (Congresso) 
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5. XXXVI Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2015. 

(Congresso) 

 

6. 14º Congresso Brasileiro de Ensino e Pesquisa 2014, 2014. (Congresso) 

 

7. XXIII Congresso Brasileiro de Cardiologia Pediátrica e Cirurgia Cardiovascular 

Pediátrica, 2014. (Congresso) 

 

8. XXXV Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2014. 

(Congresso) 

 

9. SOLACI SBHCI 2013, 2013. (Congresso) 

 

10. XXXIV Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2013. 

(Congresso) 

 

11. XXII Congresso Brasileiro de Cardiologia Pediátrica, 2012. (Congresso) 

 

12. XXXI Congresso da SOCESP, 2010. (Congresso) 

 

13. Simpósio SOCESP, 2009. (Simpósio) 

 

14. XXI Congresso Brasileiro de Ecocardiografia, 2009. (Congresso) 

 

15. XX Congresso Brasileiro de Ecocardiografia, 2008. (Congresso) 

 

16. XXIX Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2008. 

(Congresso) 

 

17. XVIII Congresso Brasileiro de Ecocardiografia, 2006. (Congresso) 

 

18. XXVII Congresso Brasileiro da Sociedade de Cardiologia do Estado de São 

Paulo, 2006. (Congresso) 



81 

 

19. IX Congresso Mineiro de Terapia Intensiva, 2005. (Congresso) 

 

20. IX Congresso Paulista de Terapia Intensiva, 2005. (Congresso) 

 

21. Pediatric Interventional Cardiac Symposium, 2005. (Simpósio) 

 

22. XXVI Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2005. 

(Congresso) 

 

23. XVI Congresso Brasileiro de Ecocardiografia, 2004. (Congresso) 

 

24. XIV Congresso Brasileiro de Ecocardiografia, 2002. (Congresso) 

 

25. XXIII Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2002. 

(Congresso) 

 

26. 2nd International Symposium of the Brazilian Cochrane Collaboration, 2001. 

(Simpósio) 

 

27. III Congresso da Sociedade de Cardiologia do Triângulo Mineiro, 2001. 

(Congresso) 

 

28. XIII Congresso Brasileiro de Ecocardiografia, 2001. (Congresso) 

 

29. III Encontro do Grupo de Estudos em Cardiologia Neonatal – NEOCOR, 2000. 

(Encontro) 

 

30. IX Congresso Brasileiro de Terapia Intensiva, 2000. (Congresso) 

 

31. XXI Congresso da Sociedade de Cardiologia do Estado de São Paulo, 2000. 

(Congresso) 
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32. II Congresso da Sociedade de Cardiologia do Triângulo Mineiro, 1999. 

(Congresso) 

 

33. LIV Congresso da Sociedade Brasileira de Cardiologia, 1999. (Congresso) 

 

34. XI Congresso Brasileiro de Ecocardiografia, 1999. (Congresso) 

 

35. XVI Congresso Brasileiro de Cardiologia Pediátrica, 1999. (Congresso) 

 

36. XX Congresso da Sociedade de Cardiologia do Estado de São Paulo, 1999. 

(Congresso) 

 

37. Simpósio Internacional Cardiopatia Congênitas, 1998. (Simpósio) 

 

38. II International Symposium of Pediatric Cardiology, 1997. (Simpósio) 

 

39. 1ª Jornada de Emergência em Pediatria, 1994. (Simpósio) 

 

40. 1ª Jornada de Infectologia Pediátrica, 1990. (Simpósio) 

 

6.10 Organização de Eventos 

 

1. GOMES, L. F. G. Assistente de Atualização Curricular – Monitorização 

Hemodinâmica com Cateteres Pulmonares, 2000.  

 

2. GOMES, L. F. G. Presidente da Conferência Avanços na Terapia da Asma Grave, 

2000.  

 

3. GOMES, L. F. G. Assistente de Atualização Curricular – Atualização em Arritmias, 

1999. 

 

4. GOMES, L. F. G. Assistente do Curso Cardiologia para Pediatrias, 1999.  
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7 ORIENTAÇÕES ACADÊMICAS  

 

7.1 Trabalho de Conclusão de Curso 

 

1. Vera Lúcia Santos Silva. Orientação de tese de conclusão de curso da 

enfermagem sob o tema: Cuidados de enfermagem em pré e pós-operatório de 

cirurgia cardíaca. Dissertação Faculdade de Enfermagem – Universidade Federal de 

Uberlândia. 2005. 

 

7.2 Trabalho de Conclusão de Especialização em Enfermagem Neonatal em 

Unidade de Terapia Intensiva Neontal 

 

1. Maria Elenice Costa. Orientação de tese de conclusão de Curso da 

Especialização em Enfermagem de Neonatologia sob o tema: Cuidados de 

enfermagem em pré e pós-operatório de fechamento de canal arterial em recém-

nascidos prematuros. Dissertação Faculdade de Enfermagem – Universidade 

Federal de Uberlândia. 2009. 

 

7.3 Mestrado 

 

1. Bruno Franco Rossi. Perfil epidemiológico e evolução clínica dos portadores de 

miocardiopatia dilatada acompanhados no Serviço de Cardiologia Pediátrica do 

Hospital de Clínicas da UFU. 2018. Dissertação (Ciências da Saúde) – Universidade 

Federal de Uberlândia. 

Ano início e término: 03/2016 a 08/2018 (24 meses). 
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8 PARTICIPAÇÃO EM BANCAS EXAMINADORAS 

 

8.1 Mestrado  

 

1. GOMES, L. F. G.; SILVA, A. C.; RESENDE, E. S. Participação em banca de Bruna 

Zanforlin Jácome. Tratamento e evolução de crianças com cardiomiopatia dilatada 

acompanhadas em um serviço público de cardiologia pediátrica de referência 

regional, 2022. (Ciências da Saúde) Universidade Federal de Uberlândia. Exame de 

Qualificação realizado em: 29/9/2022. 

 

1. GOMES, L. F. G.; SILVA, A. C.; RESENDE, E. S. Participação em banca de Bruna 

Zanforlin Jácome. Tratamento e evolução de crianças com cardiomiopatia dilatada 

acompanhadas em um serviço público de cardiologia pediátrica de referência 

regional, 2022. (Ciências da Saúde) Universidade Federal de Uberlândia. Defesa 

realizada em: 3/11/2022. 

 

8.2 Doutorado 

 

1. RESENDE, E. S.; GOMES, L. F. G.; SILVA, A. C. Participação em banca 

examinadora de Almir Fernando Loureiro Fontes. Emprego da ecocardiografia de 

strain na identificação de comprometimento do coração em casos clínicos 

moderados e graves de COVID-19, 2022. (Ciências da Saúde) Universidade Federal 

de Uberlândia. Exame de Qualificação realizado em: 28/10/2022. 

 

2. PEIXOTO, J. M.; SALEH, M. H.; GOMES, L. F. G.; ARAÚJO, M. A.; RESENDE, E. 

S. Participação em banca examinadora de Almir Fernando Loureiro Fontes. Injúria 

miocárdica avaliada pela ecocardiografia de Strain em pacientes após COVID-19, 

2022. (Ciências da Saúde) Universidade Federal de Uberlândia. Defesa realizada 

em: 29/11/2022. 

 

8.3 Membro de Banca de Concursos Públicos 
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1. Membro da Comissão Permanente de Docentes para o Processo Seletivo de 

Residência Médica – 2013 Edital 03/2013, Universidade Federal de Uberlândia, 

Portaria FAMED nº 24/2013 de 15/10/2013. 

 

2. Membro Suplente da Comissão Julgadora do processo seletivo simplificado regido 

pelo EDITAL PROGEP nº 10/2022, 2022, Universidade Federal de Uberlândia. 

Portaria de Pessoal UFU Nº 755, de 22/2/2022. 

 

 

8.4 Membro de Banca de Trabalho de Conclusão de Residência 

 

1. Membro da Banca de Conclusão de Residência Médica (R3) da Especialidade 

Pediatria – Programa de Residência Médica da Faculdade de Medicina da 

Universidade Federal de Uberlândia. 

- Residente: Arthur Lacerda Mendonça 

- Título: Efeitos da musicoterapia em crianças e bebês internados em unidade 

hospitalar 

Mês/ano: fevereiro/2023. 

 

2. Membro da Banca de Conclusão de Residência Médica (R3) da Especialidade 

Pediatria – Programa de Residência Médica da Faculdade de Medicina da 

Universidade Federal de Uberlândia. 

- Residente: Tarsila Araujo Paiva Molinar 

- Título: Internação de pacientes pediátricos com paralisia cerebral em um hospital 

de referência nos últimos 5 anos: conhecer para melhor cuidar. 

Mês/ano: fevereiro/2023. 
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9 SOCIEDADES CIENTÍFICAS 

 

1 – Sócia efetiva da Sociedade Brasileira de Cardiologia desde 27/12/2004 com 

matrícula nº 15709. 

 

2 – Sociedade Brasileira de Cardiologia Pediátrica e Congênita desde 2004. 

 

3 – Sociedade Brasileira de Pediatria – em 1988. 

 

4 – Sociedade Brasileira de Terapia Intensiva – em 1990. 

 

5 – Sociedade Brasileira de Ecocardiografia – desde 2009. 

 

6 – Sociedade Paulista de Terapia Intensiva Pediátrica – desde 1990. 

 

7 – Sociedade Paulista de ecocardiografia desde – 2009.  
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10 DISTINÇÕES E HONRARIAS POR ATUAÇÃO ACADÊMICA 

 

 Ano 2003 

Professora Homenageada da 50ª turma de formandos do Curso de Medicina – UFU, 

Universidade Federal de Uberlândia – Novembro de 2003. 

 

Ano 2006 

Prêmio Melhor pesquisa aplicada para o trabalho: avaliação do carvedilol no 

tratamento de insuficiência cardíaca em cardiopediatria. 

Local: XXVII Congresso da Sociedade de Cardiologia do Estado de São Paulo.  
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11 TITULAÇÕES DE ESPECIALISTA 

 

1- Residência Médica em Pediatria: aprovada no concurso de Residência Médica no 

Hospital de Clínicas da Faculdade de Medicina – Universidade Federal de 

Uberlândia em: 2/12/1984 – anos de 1985 e 1986. 

 

2- Especialização em Terapia Intensiva Pediátrica: por concurso público na UTI 

Pediátrica – Escola Paulista de Medicina – Hospital São Paulo – Universidade 

Federal de São Paulo – HSP-EPM-UNIFESP: 2/2/1989 – período de 1989 a 1990. 

 

3- Especialização em Neonatologia na Unidade Neonatal por seleção interna na 

Unidade Neonatal e UTI Neonatal – Escola Paulista de Medicina – Hospital São 

Paulo – Universidade Federal de São Paulo – HSP-EPM-UNIFESP: 2/2/1991 – 

período 1992 e 1993. 

 

4- Especialização em Cardiologia Pediátrica e Congênita – Concurso público na 

Cardiologia Pediátrica e Congênita em 20/1/1996 na Cardiologia Pediátrica e 

Congênita sob a coordenação do Professor Dr. Antônio Carlos de Camargo Carvalho 

– Escola Paulista de Medicina – Hospital São Paulo – Universidade Federal de São 

Paulo – HSP-EPM-UNIFESP: 1/2/1996 – período de 1996 a 1999.  

 

5- Especialização em Ecocardiografia Congênita, Fetal e Pediátrica sob a 

coordenação do Prof. Dr. Antônio Carlos de Camargo Carvalho, Dra. Maria Célia 

Camelo da Silva e Prof. Dr. Valdir Ambrósio no Setor de Ecocardiografia Pediátrica, 

Fetal e Congênita – Escola Paulista de Medicina – Hospital São Paulo – 

Universidade Federal de São Paulo – HSP-EPM-UNIFESP: 2/2/1991 – período 1991 

e 1993. 
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12 AUXILIAR EM PESQUISAS COMO COLETA DE DADOS 

 

Doutorado em Medicina (Cardiologia) 

1992-2000 

Professora Dra. Celia Maria Camelo da Silva 

Universidade Federal de São Paulo  

Título: Atrésia pulmonar com septo interventricular intacto: experiência inicial com a 

perfuração valvar por radiofrequência em neonatos e lactentes 

Antônio Carlos de Camargo Carvalho. Bolsista do(a): Coordenação de 

Aperfeiçoamento de Pessoal de Nível Superior, CAPES, Brasil. Palavras-chave: 

atrésia pulmonar com septo ventricular íntegro; Atrésia pulmonar com septo 

interventricular intacto; Perfuração valvar pulmonar com radiofrequência; 

Cateterismo intervencionista. Grande área: Ciências da Saúde / Área: Medicina / 

Subárea: Saúde Materno-Infantil / Especialidade: Hemodinâmica e cateterismo 

cardíaco nas Cardiopatias Congênitas. Setores de atividade: Saúde Humana. 

 

Doutorado em Medicina  

Dra. Maria Suely Bezerra Diógenes 

1997-2001 

Universidade Federal de São Paulo 

Título: Avaliação cardiológica em crianças expostas ao vírus da imunodeficiência 

humana tipo 1 por via perinatal: estudo clínico, eletrocardiográfico e ecocardiográfico 

Doppler 

Antonio Carlos Camargo Carvalho. Coorientador: Regina Célia de Menezes Succi. 

Bolsista do(a): Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, 

CAPES, Brasil. Palavras-chave: HIV – Vírus da Imunodeficiência Humana; Síndrome 

da Imunodeficiência Adquirida (SIDA); Comprometimento cardiológico; 

Ecocardiografia Doppler; Eletrocardiografia.  

Grande área: Ciências da Saúde / Área: Medicina / Subárea: CARDIOLOGIA. 

Setores de atividade: Saúde humana e serviços sociais; Atividades de atenção à 

saúde humana.  

 

Universidade Federal de São Paulo 
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1998-2003 

Mestrado em Cardiologia Pediátrica e Congênita 

Dr. Ranulfo Pinheiro de Matos Neto 

Função sistólica do ventrículo esquerdo pela ecocardiografia em crianças e 

adolescentes com osteosarcoma tratados com doxorrubicina com e sem 

dexrazoxane. 2003. Dissertação (Mestrado em Medicina – Cardiologia) – 

Universidade Federal de São Paulo. 

 

Universidade Federal de Uberlândia 

2002-2006  

Doutorado em Imunologia e Parasitologia Aplicadas (Conceito CAPES 6). 

Dra. Alessandra Carla Ribeiro Universidade Federal de Uberlândia, UFU, Brasil. 

Título: Análise de Homocisteína e outros marcadores de inflamação e lesão 

miocárdica em crianças submetidas à circulação extracorpórea, ano de obtenção: 

2006. 

Orientador: Prof. Dr. José Roberto Mineo. 

Palavras-chave: Homocisteína; proteína C reativa; Inflamação; Lesão miocárdica; 

cirurgia cardíaca; cardiopatia congênita. 

Grande área: Ciências Biológicas / Grande área: Ciências da Saúde / Área: Medicina 

/ Setores de atividade: Saúde e Serviços Sociais. 

 

Universidade Federal de Uberlândia  

Claudio Ribeiro da Cunha  

Doutorado em Imunologia e Parasitologia Aplicadas 

2008-2012 

Doutorado pela (Conceito CAPES 6) Universidade Federal de Uberlândia, UFU, 

Brasil.  

Título: Perfil das citocinas e correlação com a morbidade no período pós-operatório 

em crianças com diagnóstico de Cardiopatias Congênitas não cianosantes 

submetidas à cirurgia corretiva com circulação extracorpórea. 

Ano de obtenção: 2012. 

Orientador: Prof. Dr. José Roberto Mineo.  

Palavras-chave: Cirurgia cardíaca pediátrica; resposta inflamatória; circulação 

extracorpórea; citocina. Grande área: Ciências da Saúde Grande Área: Ciências 
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Biológicas / Área: Imunologia. Setores de atividade: Saúde e Serviços Sociais. 

Arquivos Brasileiros de Cardiologia, 2012. v. 99. p. 8-8. 
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13 LINHA DO TEMPO 

 

 

 

 

 

 

 

Graduação em 
Medicina pela 
Universidade 
Federal de 
Uberlândia 

1979 a 1984 

Residência 
Médica em 

Pediatria Geral 
Universidade 
Federal de 
Uberlândia 

1985 a 1987 

Título de 
Especialista em 

Pediatria –
AMB, SBP e 

CFM 
1988 

Residência 
Médica em 

Terapia Intensiva 
Pediátrica na 
Universidade 

Federal de São 
Paulo 

1989 a 1990 

Especialização em 
Neonatologia e 

Terapia Intensiva 
Neonatal na 
Universidade 

Federal de São 
Paulo 

1990 a 1992 

Especialização 
em Cardiologia 

Pediátrica e 
Congênita pela 
Universidade 

Federal de São 
Paulo 

1996 a 1998 

Especialização em 
Ecocardiografia 

Pediátrica e 
Congênita e Fetal 
na Universidade 
Federal de São 

Paulo 
1999 a 2002 

Mestrado em 
Pediatria na 
Universidade 

Federal de São 
Paulo 

1992 a 1995 

Doutorado em 
Ciências da 
Saúde na 

Universidade 
Federal de São 

Paulo 
2006 a 2012 

Professora 
Substituta da 
Faculdade de 

Medicina – 
Departamento de 

Pediatria/UFU 
1987 a 1998 

Professora Efetiva 
da Faculdade de 

Medicina – 
Departamento de 

Pediatria/UFU 
1998 até 

atualmente 
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14 CONSIDERAÇÕES FINAIS 

 

Após a assimilação e o aprendizado das determinações legais para a 

Progressão Vertical na Carreira de Professora Associada IV para Professora Titular, 

o desafio do momento consistiu em como fazer o memorial.  

 

 Como perspectivas futuras próximas: Tese de mestrado – Dra. Neide Faria – 

em andamento; 

 Tese de Mestrado – Dra. Viviane Athadeu Gontijo. 

 Publicações em andamento 

 Miocardiopatia dilatada – aspectos epidemiológicos; 

 Avaliação nutricional em cardiopatas congênitos; 

 Evolução clínica de pacientes portadores de coração com fisiologia 

univentricular; 

 Musicoterapia em cardiologia pediátrica; 

 Projeto de extensão: Ecocardiografia funcional para Intensivistas Pediátricos e 

Neonatais.  

 

A reflexão em relação à vida pessoal foi caracterizada por alternância de 

momentos de falha da memória para alguns fatos e de muita lucidez para outros. 

Quanto à vida acadêmica e profissional, foi preciso retomar documentos antigos, 

mas não esquecidos, que vieram à tona durante este mergulho ao passado. Este 

necessário exercício foi longo, tendo culminado em um trabalho cuidadoso. O 

resultado aqui e agora resumido reflete mais uma disposição em captar os 

acontecimentos e interpretá-los com a devida perspectiva, em um processo 

dinâmico ainda em construção, em vez de uma visão pretenciosa e definitiva dos 

fatos vividos.  

Após os registros neste memorial, desenvolveu-se a revisão técnica do texto 

no sentido de adequação às normas vigentes da língua portuguesa, bem como da 

revisão dos indicadores bibliométricos pelo Sistema de Bibliotecas da UFU. 
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O capítulo final desta jornada está ainda por ser escrito e nele deverá 

prevalecer a conclusão de que é preciso trabalhar mais para o próximo, aprender 

sempre com os novos acontecimentos e nunca se esquecer de agradecer. 
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“Os milionários quiseram comprar a felicidade 

com seu dinheiro, os políticos quiseram 

conquistá-la com seu poder, as celebridades 

quiseram seduzi-la com sua fama, mas ela não se 

deixou achar balbuciando no ouvido de todos eu 

me escondo nas coisas simples e anônimas.” 

(Augusto Cury) 
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E quando a gente confia em Deus  

Ele nos surpreende. 

Quando a gente espera,  

Ele nos recompensa. 

Quando a gente tem fé, 

Ele nos honra 

E quando a gente tem esperança 

Ele faz tudo dar certo em nossas vidas  

 

Obrigada  
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“A nudez da famosa estátua de Rodin de um 

solitário pensador profundamente envolto em 

reflexão sugere que o homem é de modo 

peculiar um animal reflexivo e 

autoconsciente, e que isso é algo 

fundamental à condição humana.” 

(Aguste Rodin) 
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Atestamos para os devidos fins, que a Dra. LOURDES DE FÁTIMA 

GONÇALVES GOMES, exerce a função de Preceptora do programa de 

Residência Médica em PEDIATRIA, no Hospital de Clínicas da 

Universidade Federal de Uberlândia, no período de 14/08/2020 a 

14/08/2022, perfazendo uma carga horária total de 04 horas semanais. x.x.x.x.x.x. 

 
 
 
 
 
 
 
Uberlândia, 14 de Agosto de 2022. 
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Atestamos para os devidos fins, que a Dra. LOURDES DE FÁTIMA 

GONÇALVES GOMES, exerce a função de Preceptora do programa de 

Residência Médica em MEDICINA INTENSIVA PEDIÁTRICA, no Hospital de 

Clínicas da Universidade Federal de Uberlândia, no período de 14/08/2020 a 

14/08/2022, perfazendo uma carga horária total de 04 horas semanais. x.x.x.x.x.x. 

 
 
 
 
 
 
 
Uberlândia, 14 de Agosto de 2022. 
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UNIVERSIDADE FEDERAL DE UBERLÂNDIA

Diretoria da Faculdade de Medicina
Av. Pará, 1720, Bloco 2U, Sala 23 - Bairro Umuarama, Uberlândia-MG, CEP 38400-902


Telefone: 34 3225-8604 - famed@ufu.br

 

PORTARIA DIRFAMED Nº 50, DE 30 DE NOVEMBRO DE 2020

 

Nomeação supervisores dos Programas de
Residência Médica da Faculdade de
Medicina da Universidade Federal de
Uberlândia.

O DIRETOR DA FACULDADE DE MEDICINA DA UNIVERSIDADE FEDERAL DE UBERLÂNDIA,
no uso das atribuições que lhe foram conferidas, e

CONSIDERANDO a  RESOLUÇÃO SEI Nº 001/2018, DO DIRETORIA DA FACULDADE DE
MEDICINA;

CONSIDERANDO a necessidade de atender à legislação vigente no que tange à Residência
Médica no Brasil;

CONSIDERANDO  o disposto na Resolução CNRM nº 02/2013, que determina a criação e
atribuições da comissão de Residência Médica; 

CONSIDERANDO que cada Programa de Residência Médica ficará sob a responsabilidade
de um SUPERVISOR, que deve ser médico especialista de cada área de atuação, sendo indicados por seus
pares e homologado pela COREME; 

CONSIDERANDO os pedidos de substituição de supervisores  do  Programa de Residência
Médica;

CONSIDERANDO o constante dos autos do processo nº 23117.025864/2017-89,

 

R E S O L V E :

Art. 1º Nomear os supervisores dos Programas de Residência Médica da Faculdade de
Medicina da Universidade Federal de Uberlândia: 

Programa de Residência Médica Alergia e Imunologia Pediátrica:  Prof. Dr. Gesmar
Rodrigues Silva Segundo;

Programa de Residência Médica Anestesiologia:  Dr. Paulo Ricardo Rabello de Macedo
Costa;

Programa de Residência Médica Cardiologia: Prof. Anderson Silveira Duque;

Programa de Residência Médica Cardiologia Pediátrica: Profa. Lourdes de Fátima
Gonçalves Gomes;

Programa de Residência Médica Cirurgia Crânio Maxilo Facial: Lucas Gomes Patrocínio;

Programa de Residência Médica Cirurgia de Cabeça e Pescoço:  Veruska Tavares Terra
Martins da Silva;

Programa de Residência Médica Cirurgia do Aparelho Digestivo: João Bosco Chadú Júnior;

Programa de Residência Médica Cirurgia Geral: Prof. Cezar Augusto dos Santos; 

Boletim de Serviço Eletrônico em 30/11/2020
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Programa de Residência Médica Cirurgia Pediátrica: Bruna Pires Guerra de Andrade; 

Programa de Residência Médica Cirurgia Plástica: Júlio Dante Bonetti; 

Programa de Residência Médica Cirurgia Vascular: Profa. Laura de Andrade da Rocha;

Programa de Residência Médica Citopatologia: Olga Maria Lima Aguiar;

Programa de Residência Médica Clínica Médica: Profa. Juliana Markus; 

Programa de Residência Médica Clínica Médica R3: Profa. Juliana Markus; 

Programa de Residência Médica Coloproctologia: Renato Hugues Atique Cláudio; 

Programa de Residência Médica Dermatologia: Profa. Renata Scarabucci Janones; 

Programa de Residência Médica Ecocardiografia: Lívia Maria Ambrósio da Silva; 

Programa de Residência Médica  Endocrinologia  e  Metabologia:  Sandra Regina Xavier
Santos;

Programa de Residência Médica Endocrinologia Pediátrica: Débora Cristiane Gomes;

Programa de Residência Médica Gastroenterologia: Prof. Nestor Barbosa de Andrade;

Programa de Residência Médica Geriatria: Prof. Saadallah Azor Fakhouri Filho;

Programa de Residência Médica Infectologia: Prof. Marcelo Simão Ferreira;

Programa de Residência Médica Medicina de Família e Comunidade: Profa. Nicole Geovana
Dias; 

Programa de Residência Médica Medicina Intensiva: Ricardo Borges de Oliveira;

Programa de Residência Médica Medicina Intensiva Pediátrica: Alan de Paula;

Programa de Residência Médica Nefrologia: Prof. Marcus Vinícius de Pádua Nett o;

Programa de Residência Médica  Neonatologia: Profa. Daniela Marques de Lima Mota
Ferreira; 

Programa de Residência Médica Neurocirurgia: Prof. Paulo César Marinho Dias;

Programa de Residência Médica Neurologia: Marcos Campos;

Programa de Residência Médica Neurologia Pediátrica: Nívea de Macedo Oliveira Morales;

Programa de Residência Médica Obstetrícia e Ginecologia: Prof. Welington Ued Naves;

Programa de Residência Médica Oftalmologia: Prof. Flávio Jaime da Rocha; 

Programa de Residência Médica Oncologia Clínica:  Prof. Rogério Agenor de Araújo; 

Programa de Residência Médica  Oncologia Pediátrica:  Iêda Cristina Cunha Ferreira e
Fonseca;

Programa de Residência Médica Ortopedia e Traumatologia: Cleber Jesus Pereira;

Programa de Residência Médica Ortopedia e Traumatologia R4: Cleber Jesus Pereira;

Programa de Residência Médica Otorrinolaringologia: Prof. Lucas Gomes Patrocínio; 

Programa de Residência Médica Patologia: Olga Maria Lima Aguiar;

Programa de Residência Médica Pediatria: Profa. Carolina Pirtouscheg; 

Programa de Residência Médica Psiquiatria: Prof. Ricardo José Victal de Carvalho;

Programa de Residência Médica Radiologia e Diagnóstico por Imagem: Prof. Túlio Augusto
Alves Macedo; 

Programa de Residência Médica Radioterapia: Eurípedes Rodrigues Barra; 

Programa de Residência Médica Reumatologia: Roberto Ranza; 
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Programa de Residência Médica Urologia: Prof. Omar Pacheco Simão; 



Art. 2º Compete ao supervisor do Programa de Residência Médica:

I. Coordenar, organizar e supervisionar a implantação do Programa de Residência em
conformidade com a legislação;

II. Manter atualizadas as fichas dos residentes e todas as normas e resoluções emanadas
pelos respectivos Conselhos Nacionais;

III. Zelar pelo bom andamento das atividades práticas e didáticas;

IV. Aplicar a avaliação de cada residente, a partir dos critérios estabelecidos;

V. Participar das reuniões da COREME, sempre que convocado;

VI. Fazer cumprir todas as determinações provenientes dos respectivos Conselhos
Nacionais e locais;

VII. Verificar junto aos preceptores o resultado da avaliação individual dos residentes sob
sua responsabilidade ao final de cada estágio;

VIII. Elaborar escalas de plantão e férias no início de cada ano do PRM;

IX. Elaborar, anualmente, o Programa de Residência Médica em sua especialidade;

X. Promover a integração dos residentes com a equipe de saúde, usuários (indivíduos,
família e grupos) e demais serviços;

XI. Deliberar quanto a licenças e afastamentos solicitados por residentes, que só podem
ser concedidos se de acordo com as normas da COREME;

XII. Avaliar e tomar providências cabíveis em relação a eventuais faltas cometidas por
residentes ou preceptores, que comprometam o bom funcionamento dos Programas de Residência,
resguardados os direitos e as atribuições dos coordenadores dos serviços do hospital;

XIII. Encaminhar a sua respectiva Comissão as faltas de maior gravidade;

XIV. Encaminhar ao Coordenador Geral da COREME:

a. Frequência mensal dos residentes;

b. Os casos de cancelamento da Bolsa de Residência em tempo hábil;

c. A relação anual de residentes com as respectivas férias;

d. A avaliação de aprendizado trimestral individual de cada residente de acordo com a
área;

e. As solicitações quanto as questões disciplinares; f. Os pedidos de licença para
afastamento dos residentes.

 

Art. 3º  Esta Portaria revoga a PORTARIA DIRFAMED Nº 22, DE 12 DE MARÇO DE 2020 e
entra em vigor na data de sua publicação no Boletim Eletrônico.

 

CARLOS HENRIQUE MARTINS DA SILVA
Diretor da Faculdade de Medicina

Portaria nº 1.464/17
 


Documento assinado eletronicamente por Carlos Henrique Martins da Silva, Diretor(a), em
30/11/2020, às 19:25, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
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UNIVERSIDADE FEDERAL DE UBERLÂNDIA

Diretoria da Faculdade de Medicina
Av. Pará, 1720, Bloco 2U, Sala 23 - Bairro Umuarama, Uberlândia-MG, CEP 38400-902


Telefone: 34 3225-8604 - famed@ufu.br

 

PORTARIA DIRFAMED Nº 18, DE 15 DE MARÇO DE 2021

 

Nomeação supervisores dos Programas de
Residência Médica da Faculdade de
Medicina da Universidade Federal de
Uberlândia.

A DIRETORA PRO TEMPORE  DA FACULDADE DE MEDICINA DA UNIVERSIDADE FEDERAL
DE UBERLÂNDIA, no uso das atribuições que lhe foram conferidas, e

CONSIDERANDO a  RESOLUÇÃO SEI Nº 001/2018, DO DIRETORIA DA FACULDADE DE
MEDICINA;

CONSIDERANDO a necessidade de atender à legislação vigente no que tange à Residência
Médica no Brasil;

CONSIDERANDO  o disposto na Resolução CNRM nº 02/2013, que determina a criação e
atribuições da comissão de Residência Médica; 

CONSIDERANDO que cada Programa de Residência Médica ficará sob a responsabilidade
de um SUPERVISOR, que deve ser médico especialista de cada área de atuação, sendo indicados por seus
pares e homologado pela COREME; 

CONSIDERANDO os pedidos de substituição de supervisores  do  Programa de Residência
Médica;

CONSIDERANDO o constante dos autos do processo nº 23117.025864/2017-89,

 

R E S O L V E :

Art. 1º Nomear os supervisores dos Programas de Residência Médica da Faculdade de
Medicina da Universidade Federal de Uberlândia: 

Programa de Residência Médica Alergia e Imunologia Pediátrica:  Prof. Dr. Gesmar
Rodrigues Silva Segundo;

Programa de Residência Médica Anestesiologia:  Dr. Paulo Ricardo Rabello de Macedo
Costa;

Programa de Residência Médica Cardiologia: Prof. Anderson Silveira Duque;

Programa de Residência Médica Cardiologia Pediátrica: Profa. Lourdes de Fátima
Gonçalves Gomes;

Programa de Residência Médica Cirurgia Crânio Maxilo Facial: Lucas Gomes Patrocínio;

Programa de Residência Médica Cirurgia de Cabeça e Pescoço:  Veruska Tavares Terra
Martins da Silva;

Programa de Residência Médica Cirurgia do Aparelho Digestivo: João Bosco Chadú Júnior;

Programa de Residência Médica Cirurgia Geral: Prof. Cezar Augusto dos Santos; 

Boletim de Serviço Eletrônico em 15/03/2021
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Programa de Residência Médica Cirurgia Pediátrica: Bruna Pires Guerra de Andrade; 

Programa de Residência Médica Cirurgia Plástica: Júlio Dante Bonetti; 

Programa de Residência Médica Cirurgia Vascular: Profa. Laura de Andrade da Rocha;

Programa de Residência Médica Citopatologia: Olga Maria Lima Aguiar;

Programa de Residência Médica Clínica Médica: Profa. Juliana Markus; 

Programa de Residência Médica Clínica Médica R3: Profa. Juliana Markus; 

Programa de Residência Médica Coloproctologia: Renato Hugues Atique Cláudio; 

Programa de Residência Médica Dermatologia: Profa. Renata Scarabucci Janones; 

Programa de Residência Médica Ecocardiografia: Lívia Maria Ambrósio da Silva; 

Programa de Residência Médica  Endocrinologia  e  Metabologia:  Sandra Regina Xavier
Santos;

Programa de Residência Médica Endocrinologia Pediátrica: Débora Cristiane Gomes;

Programa de Residência Médica Gastroenterologia: Prof. Nestor Barbosa de Andrade;

Programa de Residência Médica Geriatria: Prof. Saadallah Azor Fakhouri Filho;

Programa de Residência Médica Infectologia: Prof. Marcelo Simão Ferreira;

Programa de Residência Médica Medicina de Família e Comunidade: Profa. Nicole Geovana
Dias; 

Programa de Residência Médica Medicina Intensiva: Ricardo Borges de Oliveira;

Programa de Residência Médica Medicina Intensiva Pediátrica: Alan de Paula;

Programa de Residência Médica Nefrologia: Prof. Marcus Vinícius de Pádua Nett o;

Programa de Residência Médica  Neonatologia: Profa. Daniela Marques de Lima Mota
Ferreira; 

Programa de Residência Médica Neurocirurgia: Prof. Paulo César Marinho Dias;

Programa de Residência Médica Neurologia: Marcos Campos;

Programa de Residência Médica Neurologia Pediátrica: Nívea de Macedo Oliveira Morales;

Programa de Residência Médica Obstetrícia e Ginecologia: Prof. Welington Ued Naves;

Programa de Residência Médica Oftalmologia: Prof. Flávio Jaime da Rocha; 

Programa de Residência Médica Oncologia Clínica:  Prof. Rogério Agenor de Araújo; 

Programa de Residência Médica  Oncologia Pediátrica:  Iêda Cristina Cunha Ferreira e
Fonseca;

Programa de Residência Médica Ortopedia e Traumatologia: Cleber Jesus Pereira;

Programa de Residência Médica Ortopedia e Traumatologia R4: Cleber Jesus Pereira;

Programa de Residência Médica Otorrinolaringologia: Valmir Tunala Júnior; 

Programa de Residência Médica Patologia: Olga Maria Lima Aguiar;

Programa de Residência Médica Pediatria: Profa. Carolina Pirtouscheg; 

Programa de Residência Médica Psiquiatria: Prof. Ricardo José Victal de Carvalho;

Programa de Residência Médica Radiologia e Diagnóstico por Imagem: Prof. Túlio Augusto
Alves Macedo; 

Programa de Residência Médica Radioterapia: Eurípedes Rodrigues Barra; 

Programa de Residência Médica Reumatologia: Roberto Ranza; 
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Programa de Residência Médica Urologia: Prof. Omar Pacheco Simão; 



Art. 2º Compete ao supervisor do Programa de Residência Médica:

I. Coordenar, organizar e supervisionar a implantação do Programa de Residência em
conformidade com a legislação;

II. Manter atualizadas as fichas dos residentes e todas as normas e resoluções emanadas
pelos respectivos Conselhos Nacionais;

III. Zelar pelo bom andamento das atividades práticas e didáticas;

IV. Aplicar a avaliação de cada residente, a partir dos critérios estabelecidos;

V. Participar das reuniões da COREME, sempre que convocado;

VI. Fazer cumprir todas as determinações provenientes dos respectivos Conselhos
Nacionais e locais;

VII. Verificar junto aos preceptores o resultado da avaliação individual dos residentes sob
sua responsabilidade ao final de cada estágio;

VIII. Elaborar escalas de plantão e férias no início de cada ano do PRM;

IX. Elaborar, anualmente, o Programa de Residência Médica em sua especialidade;

X. Promover a integração dos residentes com a equipe de saúde, usuários (indivíduos,
família e grupos) e demais serviços;

XI. Deliberar quanto a licenças e afastamentos solicitados por residentes, que só podem
ser concedidos se de acordo com as normas da COREME;

XII. Avaliar e tomar providências cabíveis em relação a eventuais faltas cometidas por
residentes ou preceptores, que comprometam o bom funcionamento dos Programas de Residência,
resguardados os direitos e as atribuições dos coordenadores dos serviços do hospital;

XIII. Encaminhar a sua respectiva Comissão as faltas de maior gravidade;

XIV. Encaminhar ao Coordenador Geral da COREME:

a. Frequência mensal dos residentes;

b. Os casos de cancelamento da Bolsa de Residência em tempo hábil;

c. A relação anual de residentes com as respectivas férias;

d. A avaliação de aprendizado trimestral individual de cada residente de acordo com a
área;

e. As solicitações quanto as questões disciplinares; f. Os pedidos de licença para
afastamento dos residentes.

 

Art. 3º Esta Portaria revoga a PORTARIA DIRFAMED Nº 50, DE 30 DE NOVEMBRO DE 2020 e
entra em vigor na data de sua publicação no Boletim Eletrônico.

 

CATARINA MACHADO AZEREDO
Diretora Pro Tempore da Faculdade de Medicina

Portaria de Pessoal UFU Nº 675/2021

Documento assinado eletronicamente por Catarina Machado Azeredo, Diretor(a), em 15/03/2021,
às 08:24, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do Decreto nº 8.539,
de 8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
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UNIVERSIDADE FEDERAL DE UBERLÂNDIA

Diretoria da Faculdade de Medicina
Av. Pará, 1720, Bloco 2U, Sala 23 - Bairro Umuarama, Uberlândia-MG, CEP 38400-902


Telefone: 34 3225-8604 - famed@ufu.br

 

PORTARIA DIRFAMED Nº 68, DE 20 DE OUTUBRO DE 2021

 

Nomeação supervisores dos Programas de
Residência Médica da Faculdade de
Medicina da Universidade Federal de
Uberlândia.

A DIRETORA DA FACULDADE DE MEDICINA DA UNIVERSIDADE FEDERAL DE UBERLÂNDIA,
no uso das atribuições que lhe foram conferidas, e

CONSIDERANDO a  RESOLUÇÃO SEI Nº 001/2018, DO  DIRETORIA DA FACULDADE DE
MEDICINA;

CONSIDERANDO a necessidade de atender à legislação vigente no que tange à Residência
Médica no Brasil;

CONSIDERANDO  o disposto na Resolução CNRM nº 02/2013, que determina a criação e
atribuições da comissão de Residência Médica; 

CONSIDERANDO que cada Programa de Residência Médica ficará sob a responsabilidade
de um SUPERVISOR, que deve ser médico especialista de cada área de atuação, sendo indicados por seus
pares e homologado pela COREME; 

CONSIDERANDO os pedidos de substituição de supervisores  do  Programa de Residência
Médica;

CONSIDERANDO o constante dos autos do processo nº 23117.025864/2017-89,

 

R E S O L V E :

Art. 1º Nomear os supervisores dos Programas de Residência Médica da Faculdade de
Medicina da Universidade Federal de Uberlândia: 

Programa de Residência Médica Alergia e Imunologia Pediátrica:  Prof. Dr. Gesmar
Rodrigues Silva Segundo;

Programa de Residência Médica Anestesiologia:  Dr. Paulo Ricardo Rabello de Macedo
Costa;

Programa de Residência Médica Cardiologia: Prof. Anderson Silveira Duque;

Programa de Residência Médica Cardiologia Pediátrica: Profa. Lourdes de Fátima
Gonçalves Gomes;

Programa de Residência Médica Cirurgia Crânio Maxilo Facial: Lucas Gomes Patrocínio;

Programa de Residência Médica Cirurgia de Cabeça e Pescoço:  Veruska Tavares Terra
Martins da Silva;

Programa de Residência Médica Cirurgia do Aparelho Digestivo: João Bosco Chadú Júnior;

Programa de Residência Médica Cirurgia Geral: Prof. Cezar Augusto dos Santos; 

Boletim de Serviço Eletrônico em 21/10/2021
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Programa de Residência Médica Cirurgia Pediátrica: Bruna Pires Guerra de Andrade; 

Programa de Residência Médica Cirurgia Plástica: Júlio Dante Bonetti; 

Programa de Residência Médica Cirurgia Vascular: Profa. Laura de Andrade da Rocha;

Programa de Residência Médica Citopatologia: Olga Maria Lima Aguiar;

Programa de Residência Médica Clínica Médica: Profa. Juliana Markus; 

Programa de Residência Médica Clínica Médica R3: Profa. Juliana Markus; 

Programa de Residência Médica Coloproctologia: Renato Hugues Atique Cláudio; 

Programa de Residência Médica Dermatologia: Profa. Renata Scarabucci Janones; 

Programa de Residência Médica Ecocardiografia: Lívia Maria Ambrósio da Silva; 

Programa de Residência Médica  Endocrinologia  e  Metabologia:  Sandra Regina Xavier
Santos;

Programa de Residência Médica Endocrinologia Pediátrica: Débora Cristiane Gomes;

Programa de Residência Médica Gastroenterologia: Prof. Nestor Barbosa de Andrade;

Programa de Residência Médica Geriatria: Prof. Saadallah Azor Fakhouri Filho;

Programa de Residência Médica Infectologia: Prof. Marcelo Simão Ferreira;

Programa de Residência Médica Medicina de Família e Comunidade: Profa. Nicole Geovana
Dias; 

Programa de Residência Médica Medicina Intensiva: Ricardo Borges de Oliveira;

Programa de Residência Médica Medicina Intensiva Pediátrica: Alan de Paula;

Programa de Residência Médica Nefrologia: Prof. Marcus Vinícius de Pádua Nett o;

Programa de Residência Médica  Neonatologia: Profa. Daniela Marques de Lima Mota
Ferreira; 

Programa de Residência Médica Neurocirurgia: Prof. Paulo César Marinho Dias;

Programa de Residência Médica Neurologia: Marcos Campos;

Programa de Residência Médica Neurologia Pediátrica: Nívea de Macedo Oliveira Morales;

Programa de Residência Médica  Obstetrícia e Ginecologia: Prof. Francisco Cyro Reis de
Campos Prado Filho;

Programa de Residência Médica Oftalmologia: Prof. Flávio Jaime da Rocha; 

Programa de Residência Médica Oncologia Clínica:  Prof. Rogério Agenor de Araújo; 

Programa de Residência Médica  Oncologia Pediátrica:  Iêda Cristina Cunha Ferreira e
Fonseca;

Programa de Residência Médica Ortopedia e Traumatologia: Cleber Jesus Pereira;

Programa de Residência Médica Ortopedia e Traumatologia R4: Cleber Jesus Pereira;

Programa de Residência Médica Otorrinolaringologia: Valmir Tunala Júnior; 

Programa de Residência Médica Patologia: Olga Maria Lima Aguiar;

Programa de Residência Médica Pediatria: Profa. Carolina Pirtouscheg; 

Programa de Residência Médica Psiquiatria: Prof. Ricardo José Victal de Carvalho;

Programa de Residência Médica Radiologia e Diagnóstico por Imagem: Prof. Túlio Augusto
Alves Macedo; 

Programa de Residência Médica Radioterapia: Eurípedes Rodrigues Barra; 
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Programa de Residência Médica Reumatologia: Roberto Ranza; 

Programa de Residência Médica Urologia: Prof. Omar Pacheco Simão; 



Art. 2º Compete ao supervisor do Programa de Residência Médica:

I. Coordenar, organizar e supervisionar a implantação do Programa de Residência em
conformidade com a legislação;

II. Manter atualizadas as fichas dos residentes e todas as normas e resoluções emanadas
pelos respectivos Conselhos Nacionais;

III. Zelar pelo bom andamento das atividades práticas e didáticas;

IV. Aplicar a avaliação de cada residente, a partir dos critérios estabelecidos;

V. Participar das reuniões da COREME, sempre que convocado;

VI. Fazer cumprir todas as determinações provenientes dos respectivos Conselhos
Nacionais e locais;

VII. Verificar junto aos preceptores o resultado da avaliação individual dos residentes sob
sua responsabilidade ao final de cada estágio;

VIII. Elaborar escalas de plantão e férias no início de cada ano do PRM;

IX. Elaborar, anualmente, o Programa de Residência Médica em sua especialidade;

X. Promover a integração dos residentes com a equipe de saúde, usuários (indivíduos,
família e grupos) e demais serviços;

XI. Deliberar quanto a licenças e afastamentos solicitados por residentes, que só podem
ser concedidos se de acordo com as normas da COREME;

XII. Avaliar e tomar providências cabíveis em relação a eventuais faltas cometidas por
residentes ou preceptores, que comprometam o bom funcionamento dos Programas de Residência,
resguardados os direitos e as atribuições dos coordenadores dos serviços do hospital;

XIII. Encaminhar a sua respectiva Comissão as faltas de maior gravidade;

XIV. Encaminhar ao Coordenador Geral da COREME:

a. Frequência mensal dos residentes;

b. Os casos de cancelamento da Bolsa de Residência em tempo hábil;

c. A relação anual de residentes com as respectivas férias;

d. A avaliação de aprendizado trimestral individual de cada residente de acordo com a
área;

e. As solicitações quanto as questões disciplinares;

f. Os pedidos de licença para afastamento dos residentes.

 

Art. 3º  Esta Portaria revoga a PORTARIA DIRFAMED Nº 18, DE 15 DE MARÇO DE 2021 e
entra em vigor na data de sua publicação no Boletim Eletrônico.

 

CATARINA MACHADO AZEREDO
Diretora da Faculdade de Medicina

Portaria de Pessoal UFU Nº 3005/2021

Documento assinado eletronicamente por Catarina Machado Azeredo, Diretor(a), em 21/10/2021,
às 09:10, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do Decreto nº 8.539,
de 8 de outubro de 2015.
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UNIVERSIDADE FEDERAL DE UBERLÂNDIA

Diretoria da Faculdade de Medicina
Av. Pará, 1720, Bloco 2U, Sala 23 - Bairro Umuarama, Uberlândia-MG, CEP 38400-902


Telefone: 34 3225-8604 - famed@ufu.br

 

PORTARIA DE PESSOAL UFU Nº 616, DE 11 DE FEVEREIRO DE 2022

 

Nomeação supervisores dos Programas de
Residência Médica da Faculdade de
Medicina da Universidade Federal de
Uberlândia.

A DIRETORA DA FACULDADE DE MEDICINA DA UNIVERSIDADE FEDERAL DE UBERLÂNDIA,
no uso das atribuições que lhe foram conferidas, e

CONSIDERANDO a  RESOLUÇÃO SEI Nº 001/2018, DO  DIRETORIA DA FACULDADE DE
MEDICINA;

CONSIDERANDO a necessidade de atender à legislação vigente no que tange à Residência
Médica no Brasil;

CONSIDERANDO  o disposto na Resolução CNRM nº 02/2013, que determina a criação e
atribuições da comissão de Residência Médica; 

CONSIDERANDO que cada Programa de Residência Médica ficará sob a responsabilidade
de um SUPERVISOR, que deve ser médico especialista de cada área de atuação, sendo indicados por seus
pares e homologado pela COREME; 

CONSIDERANDO os pedidos de substituição de supervisores  do  Programa de Residência
Médica;

CONSIDERANDO o constante dos autos do processo nº 23117.025864/2017-89,

 

R E S O L V E :

Art. 1º Nomear os supervisores dos Programas de Residência Médica da Faculdade de
Medicina da Universidade Federal de Uberlândia: 

Programa de Residência Médica Alergia e Imunologia Pediátrica:  Prof. Dr. Gesmar
Rodrigues Silva Segundo;

Programa de Residência Médica Anestesiologia: Dr. Roberto Araújo Ruzi;

Programa de Residência Médica Cardiologia: Prof. Anderson Silveira Duque;

Programa de Residência Médica Cardiologia Pediátrica: Profa. Lourdes de Fátima
Gonçalves Gomes;

Programa de Residência Médica Cirurgia Crânio Maxilo Facial: Lucas Gomes Patrocínio;

Programa de Residência Médica Cirurgia de Cabeça e Pescoço:  Veruska Tavares Terra
Martins da Silva;

Programa de Residência Médica Cirurgia do Aparelho Digestivo: João Bosco Chadú Júnior;

Programa de Residência Médica Cirurgia Geral: Prof. Cezar Augusto dos Santos; 

Boletim de Serviço Eletrônico em 14/02/2022
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Programa de Residência Médica Cirurgia Pediátrica: Bruna Pires Guerra de Andrade; 

Programa de Residência Médica Cirurgia Plástica: Adriana Santa Cecília Borges; 

Programa de Residência Médica Cirurgia Vascular: Profa. Laura de Andrade da Rocha;

Programa de Residência Médica Citopatologia: Fernando Costa Mundim;

Programa de Residência Médica Clínica Médica: Prof. Eduardo Crosara Gustin; 

Programa de Residência Médica Clínica Médica R3: Prof. Eduardo Crosara Gustin; 

Programa de Residência Médica Coloproctologia: Renato Hugues Atique Cláudio; 

Programa de Residência Médica Dermatologia: Profa. Mabel Duarte Alves Gomides; 

Programa de Residência Médica Ecocardiografia: Lívia Maria Ambrósio da Silva; 

Programa de Residência Médica  Endocrinologia  e  Metabologia:  Sandra Regina Xavier
Santos;

Programa de Residência Médica Endocrinologia Pediátrica: Débora Cristiane Gomes;

Programa de Residência Médica Gastroenterologia: Prof. Nestor Barbosa de Andrade;

Programa de Residência Médica  Gastroenterologia Pediátrica: Profa.  Érica Rodrigues
Mariano Almeida Rezende;

Programa de Residência Médica Geriatria: Prof. Saadallah Azor Fakhouri Filho;

Programa de Residência Médica Infectologia: Prof. Marcelo Simão Ferreira;

Programa de Residência Médica Medicina de Família e Comunidade: Profa. Nicole Geovana
Dias; 

Programa de Residência Médica Medicina Intensiva: Ricardo Borges de Oliveira;

Programa de Residência Médica Medicina Intensiva Pediátrica: Alan de Paula;

Programa de Residência Médica Nefrologia: Prof. Marcus Vinícius de Pádua Nett o;

Programa de Residência Médica Nefrologia Pediátrica: Yara Aparecida Cunha Ferreira Zuza;

Programa de Residência Médica  Neonatologia: Profa. Daniela Marques de Lima Mota
Ferreira; 

Programa de Residência Médica Neurocirurgia: Prof. Paulo César Marinho Dias;

Programa de Residência Médica Neurologia: Prof. Diogo Fernandes dos Santos;

Programa de Residência Médica Neurologia Pediátrica: Nívea de Macedo Oliveira Morales;

Programa de Residência Médica  Obstetrícia e Ginecologia: Prof. Francisco Cyro Reis de
Campos Prado Filho;

Programa de Residência Médica Oftalmologia: Prof. Flávio Jaime da Rocha; 

Programa de Residência Médica Oncologia Clínica:  Prof. Rogério Agenor de Araújo; 

Programa de Residência Médica  Oncologia Pediátrica:  Iêda Cristina Cunha Ferreira e
Fonseca;

Programa de Residência Médica Ortopedia e Traumatologia: Cleber Jesus Pereira;

Programa de Residência Médica Ortopedia e Traumatologia R4: Cleber Jesus Pereira;

Programa de Residência Médica Otorrinolaringologia: Valmir Tunala Júnior; 

Programa de Residência Médica Patologia: Fernando Costa Mundim;

Programa de Residência Médica Pediatria: Profa. Tatyana Borges da Cunha Kock; 

Programa de Residência Médica Psiquiatria: Prof. Ricardo José Victal de Carvalho;
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Programa de Residência Médica Radiologia e Diagnóstico por Imagem: Prof. Túlio Augusto
Alves Macedo; 

Programa de Residência Médica Radioterapia: Eurípedes Rodrigues Barra; 

Programa de Residência Médica Reumatologia: Roberto Ranza; 

Programa de Residência Médica Urologia: Prof. Omar Pacheco Simão; 



Art. 2º Compete ao supervisor do Programa de Residência Médica:

I. Coordenar, organizar e supervisionar a implantação do Programa de Residência em
conformidade com a legislação;

II. Manter atualizadas as fichas dos residentes e todas as normas e resoluções emanadas
pelos respectivos Conselhos Nacionais;

III. Zelar pelo bom andamento das atividades práticas e didáticas;

IV. Aplicar a avaliação de cada residente, a partir dos critérios estabelecidos;

V. Participar das reuniões da COREME, sempre que convocado;

VI. Fazer cumprir todas as determinações provenientes dos respectivos Conselhos
Nacionais e locais;

VII. Verificar junto aos preceptores o resultado da avaliação individual dos residentes sob
sua responsabilidade ao final de cada estágio;

VIII. Elaborar escalas de plantão e férias no início de cada ano do PRM;

IX. Elaborar, anualmente, o Programa de Residência Médica em sua especialidade;

X. Promover a integração dos residentes com a equipe de saúde, usuários (indivíduos,
família e grupos) e demais serviços;

XI. Deliberar quanto a licenças e afastamentos solicitados por residentes, que só podem
ser concedidos se de acordo com as normas da COREME;

XII. Avaliar e tomar providências cabíveis em relação a eventuais faltas cometidas por
residentes ou preceptores, que comprometam o bom funcionamento dos Programas de Residência,
resguardados os direitos e as atribuições dos coordenadores dos serviços do hospital;

XIII. Encaminhar a sua respectiva Comissão as faltas de maior gravidade;

XIV. Encaminhar ao Coordenador Geral da COREME:

a. Frequência mensal dos residentes;

b. Os casos de cancelamento da Bolsa de Residência em tempo hábil;

c. A relação anual de residentes com as respectivas férias;

d. A avaliação de aprendizado trimestral individual de cada residente de acordo com a
área;

e. As solicitações quanto as questões disciplinares;

f. Os pedidos de licença para afastamento dos residentes.

 

Art. 3º Esta Portaria revoga a PORTARIA DE PESSOAL UFU Nº 588, DE 09 DE FEVEREIRO DE
2022 e entra em vigor na data de sua publicação no Boletim Eletrônico.

 

CATARINA MACHADO AZEREDO

Diretora da Faculdade de Medicina
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Documento assinado eletronicamente por Catarina Machado Azeredo, Diretor(a), em 11/02/2022,
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UNIDADE OFERECE ATENDIMENTO PARA PACIENTES DE DIVERSAS PARTES O PAÍS

HC-UFU é referência em tratamento de

cardiopatia congênita

“Dia Nacional de Conscientização da Cardiopatia Congênita”, celebrado em 12 de junho, alertar a

população e os profissionais da saúde sobre a gravidade da doença e a importância do diagnóstico

precoce para o atendimento mais adequado.

De acordo com os especialistas, a cardiopatia congênita é a anormalidade na estrutura ou função do

coração que surge nas primeiras oito semanas de gestação. Dados do Ministério da Saúde, apontam que
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ela é a terceira maior causa de morte de bebês antes do 30.º dia de vida. Na região de Uberlândia a

prevalência da doença é de oito crianças para cada mil recém-nascidos vivos.

O Hospital de Clínicas da Universidade Federal de Uberlândia (HC-UFU/Ebserh) é referência em

Cardiologia Pediátrica e tem um Ambulatório de Cardiopatia Congênita que oferece atendimento clínico,

exames diagnósticos, cirurgias cardíacas e intervenções hemodinâmicas. O Ambulatório existe há mais de

30 anos e recebe pacientes de diversas localidades do Brasil, o que representa em média mais de três mil

pacientes atendidos por ano. “A estrutura terciária para atendimento de cardiopatia congênita com

hemodinâmica, exames de imagem e cirurgia cardíaca, em Minas Gerais, está disponível no HC-UFU e em

Belo Horizonte”, destaca a cardiologista pediátrica e coordenadora do Ambulatório, Lourdes de Fátima

Gonçalves Gomes.

A coordenadora ressalta a importância do trabalho multidisciplinar no atendimento aos pacientes com

cardiopatia congênita. “Contamos com o apoio de diversos setores do hospital como o Pronto Socorro e a

Enfermaria de Pediatria, a Unidade de Neonatologia, o Serviço de Hemodinâmica, o Serviço de Cirurgia

Cardíaca Pediátrico e Adulto, além do Ambulatório de Ginecologia Fetal. É a atuação de toda equipe

multidisciplinar que possibilita que o HC-UFU seja referência nesta área”.   

Alcides Gil de Souza Neto, 15 anos, foi paciente do Ambulatório de Cardiopatia Congênita por oito anos. Foi

encaminhado ao HC-UFU, aos 4 anos de idade, com falta de ar e desmaio. Fez acompanhamento com a

equipe e há três anos recebeu alta. “Desde a primeira consulta a assistência foi excelente. Tivemos

atendimento médico, alimentação, até brinquedoteca para o meu filho, não nos faltou nada. Só tenho a

agradecer”, ressalta José Gilberto Figueiredo Gil, pai do adolescente.

Como forma de agradecimento o pai é voluntário no Programa Amigos do Coração uma iniciativa da gestão

de Programas Institucionais de Humanização do HC-UFU, com objetivo de oferecer apoio as crianças e aos

familiares, na tentativa de minimizar qualquer desconforto e proporcionar maior aderência ao tratamento.

“As crianças esperavam pelo atendimento nos corredores do ambulatório e como tínhamos este espaço

externo buscamos parceria e criamos o “Espaço da Criança”, mais conhecido como “Quiosque do

Ambulatório de Pediatria” onde, além de brincadeiras, os pacientes podem realizar tarefas escolares com

apoio de estagiários”, explica a coordenadora do Programa, Lêda Márcia Viana Santos Borges.

Em parceria com a Pró-Reitoria de Extensão de Cultura da Universidade Federal de Uberlândia (Proex-

UFU), o Programa conta com a participação de estudantes de diversos cursos que realizam projetos de

extensão. “Meu Dentinho, Meu Coração” é um deles. Os pacientes são avaliados pela equipe da Faculdade

de Odontologia e caso precisem de tratamento são encaminhados para o Hospital Odontológico.

 

Formação

Além da assistência, o HC-UFU forma também especialista na área de cardiopatia congênita com o curso

de residência em Cardiologia Pediátrica. A meta, segundo a coordenadora do Ambulatório, Lourdes Gomes,

é ampliar a quantidade de cursos, com a criação, por exemplo, da residência em Ecocardiografia em

Cardiopatia Congênita. “O objetivo maior é ampliar toda estrutura para que estes pacientes possam chegar
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mais rápido e ter atendimento de excelência e global e Ebserh está dando continuidade ao atendimento do

cardiopata congênito indo de encontro às metas do Ministério da Saúde com a finalidade de solucionar

este problema de saúde pública”, destaca.
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DECLARAÇÃO

Processo nº 23117.036866/2018-84

Interessado: Lourdes de Fá�ma Gonçalves Gomes

Declaramos, para os devidos fins de comprovação e anexação ao relatório de a�vidades da Progressão Horizontal Associado
nível 2 para Associado Nível 3 na carreira docente do magistério superior da UFU, à luz da Resolução 03/2017 do Conselho Diretor, que a Prof.ª
Dr.ª Lourdes de Fá�ma Gonçalves Gomes – SIAPE 2123460, docente ligada ao Departamento Acadêmico de Pediatria, ministrou as cargas
horárias nos semestres requisitados, referentes ao inters�cio de 14/08/2016 a 14/08/2018, junto às disciplinas e estágios de graduação,
explicitadas abaixo:

SEI/UFU - 0514032 - Declaração https://www.sei.ufu.br/sei/controlador.php?acao=documento_imprimir_...

1 of 2 13/09/2018 15:49



Prof.ª Dr.ª Rosângela Mar�ns de Araújo

Coordenadora do Curso de Graduação em Medicina - FAMED/UFU

Portaria R N.º 1461/2017

Documento assinado eletronicamente por Rosângela Mar�ns de Araújo, Coordenador(a), em 10/09/2018, às 14:31, conforme horário oficial
de Brasília, com fundamento no art. 6º, § 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

A auten�cidade deste documento pode ser conferida no site h� ps://www.sei.ufu.br
/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 0514032 e o código
CRC AF1C26B6.

Referência: Processo nº 23117.036866/2018-84 SEI nº 0514032

SEI/UFU - 0514032 - Declaração https://www.sei.ufu.br/sei/controlador.php?acao=documento_imprimir_...

2 of 2 13/09/2018 15:49



20/05/2020 SEI/UFU - 2035390 - Declaração

https://www.sei.ufu.br/sei/controlador.php?acao=documento_visualizar&acao_origem=protocolo_pesquisar&id_documento=2303075&infra_siste… 1/2

UNIVERSIDADE FEDERAL DE UBERLÂNDIA
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DECLARAÇÃO

  

Processo nº 23117.030655/2020-52

Interessado: Lourdes de Fá�ma Gonçalves Gomes

  

A COORDENADORA DO CURSO DE GRADUAÇÃO EM MEDICINA DA UNIVERSIDADE FEDERAL DE UBERLÂNDIA,
Prof.ª Dr.ª Rosângela Mar�ns de Araújo, no uso de suas atribuições legais e regulamentares, DECLARA, para fins de comprovação
e anexação ao relatório de a�vidades para a Progressão na carreira docente do magistério superior da UFU, que a Prof.ª Dr.ª
LOURDES DE FÁTIMA GONÇALVES GOMES, SIAPE 2123460, ligada ao Departamento Acadêmico de Pediatria, ministrou as cargas
horárias nos semestres citados abaixo, referentes ao inters�cio de 14/08/2018 a 14/08/2020.  

Declara, ainda, que a referida professora não foi subme�da, formalmente, à avaliação discente e que, até o
momento, não consta nesta Coordenação de Curso qualquer registro que a desabone, desempenhando as suas a�vidades
acadêmicas com assiduidade, disciplina, produ�vidade e responsabilidade.

 

SEMESTRE DATA DE INÍCIO
E TÉRMINO COMPONENTES CURRICULARES HORA-AULA

SEMANAL
TOTAL DE SEMANAS

LETIVAS MINISTRADAS
NÚMERO DE
ESTUDANTES

2018/2

14/08/2018 a
22/12/2018 FAMED31603 - Medicina Integrada III 4,0 18 semanas 54

14/08/2018 a
30/12/2018

FAMED31901 - Estágio Supervisionado
na Área Materno-Infan�l: Pediatria 9,3 19 semanas 39

2019/1

11/03/2019 a
13/07/2019 FAMED31603 - Medicina Integrada III 4,0 18 semanas 67

07/01/2019 a
30/06/2019

FAMED31901 - Estágio Supervisionado
na Área Materno-Infan�l: Pediatria 9,3 24 semanas 38

2019/2

12/08/2019 a
21/12/2019 FAMED31603 - Medicina Integrada III 4,0 18 semanas 61

08/07/2019 a
29/12/2019

FAMED31901 - Estágio Supervisionado
na Área Materno-Infan�l: Pediatria 9,3 24 semanas 46

2020/1

09/03/2020 a
17/03/2020 FAMED31603 - Medicina Integrada III 4,0 01 semana 59

06/01/2020 a
18/05/2020

FAMED31901 - Estágio Supervisionado
na Área Materno-Infan�l: Pediatria 9,3 19 semanas 51

 

PROFA. DRA. ROSÂNGELA MARTINS DE ARAÚJO
Coordenadora do Curso de Graduação em Medicina - FAMED/UFU

Portaria R. Nº 941/2019
 

Documento assinado eletronicamente por Rosângela Mar�ns de Araújo, Coordenador(a), em 20/05/2020, às 15:17, conforme
horário oficial de Brasília, com fundamento no art. 6º, § 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

A auten�cidade deste documento pode ser conferida no site h� ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 2035390 e o código CRC 97C3E8BC.

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
https://www.sei.ufu.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0
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DECLARAÇÃO

 

Processo nº 23117.057228/2022-83

Interessado: Lourdes de Fatima Gonçalves Gomes

 

O COORDENADOR  DO CURSO DE GRADUAÇÃO EM MEDICINA DA UNIVERSIDADE
FEDERAL DE UBERLÂNDIA, Nilton Pereira Júnior, no uso de suas atribuições legais e
regulamentares,  DECLARA,  para fins de comprovação e anexação ao relatório de atividades para a
Progressão/Promoção  na carreira docente do magistério superior da UFU, que a  Professora  Lourdes
Fátima Gonçalves Gomes,  SIAPE 2123460, ligada  ao Departamento de Pediatria, ministrou as cargas
horárias nos semestres citados abaixo, referentes ao interstício de: 14/08/2020 a 14/08/2022. 

Declara, ainda, que a  referida  professora não foi submetida, formalmente, à avaliação
discente e que desempenhou  suas atividades acadêmicas com assiduidade, disciplina, capacidade de
iniciativa, produtividade, responsabilidade, relacionamento interpessoal e qualidade do trabalho, não
tendo, portanto, nada que a desabone.

SEMESTRE
DATA DE
INÍCIO E

TÉRMINO
COMPONENTES CURRICULARES

HORA-
AULA

SEMANAL

TOTAL DE SEMANAS
LETIVAS MINISTRADA

NÚMERO DE
ESTUDANTES

2020/1*

Calendário
especial

03/11/2020 a
20/03/20211

FAMED31702 - Saúde Individual
VII 6 15 semanas 58

2020/2*

Calendário
especial

26/04/2021 a
14/08/20212

FAMED31702 - Saúde Individual
VII 6 16 semanas 55

Calendário
internato – 87
06/07/2020 a
27/12/20204

FAMED31901 - Estágio
Supervisionado na Área

Materno-Infantil
7,3 24 semanas 25

2021/1

Calendário
especial

06/09/2021 a
22/12/20212

FAMED31702 - Saúde Individual
VII 6 16 semanas 62

Calendário
internato – 88
04/01/2021 a
27/06/20214 

FAMED31901 - Estágio
Supervisionado na Área

Materno-Infantil
7,3 24 semanas 33

2021/2 Calendário
especial

02/05/2022 a
20/08/20223

FAMED31702 - Saúde Individual
VII 6 15 semanas 65
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Calendário
internato – 88

e 89
05/07/2021 a
02/01/20224

FAMED31901 - Estágio
Supervisionado na Área

Materno-Infantil

7,3 25 semanas 62

RESOLUÇÃO CONGRAD Nº 06, DE 17 DE MARÇO DE 2020 (Calendário 2020 suspenso em 18/03/2020).*

RESOLUÇÃO CONGRAD Nº 16, DE 13 DE NOVEMBRO DE 2020 (7º período 2020/01).1

RESOLUÇÃO CONGRAD Nº 07, DE 29 DE MARÇO DE 2021 (1º ao 7º período 2020/02 e 1º ao 8º período 2021/01).2

RESOLUÇÃO CONGRAD Nº 35, DE 13 DE DEZEMBRO DE 2021 (1º ao 8º período 2021/02).3

htt p://www.famed.ufu.br/graduacao/medicina/calendarios-especiais.4

 

NILTON PEREIRA JÚNIOR
Coordenador do Curso de Graduação em Medicina

Portaria de Pessoal UFU N.º 3.763/2022
 

Documento assinado eletronicamente por Nilton Pereira Junior, Coordenador(a), em 09/08/2022, às
11:06, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do Decreto nº 8.539, de
8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site
htt ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 3823692 e
o código CRC F4840A36.

Referência: Processo nº 23117.057228/2022-83 SEI nº 3823692

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
https://www.sei.ufu.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0
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COMPETÊNCIAS DE ENFERMAGEM EM INTERNAÇÕES PSIQUIÁTRICAS:
RECORTE TEMPORAL DA REFORMA AOS DIAS ATUAIS

*1Guilherme Silva de Mendonça, 2Laíssa Mota Cardoso, 3Pedro Guimarães Pereira, 4Marcelo
Davi Lucio, 5Lourdes de Fátima Gonçalves Gomes, 6Cairo Antônio Guedes Junior, 7Clesnan

Mendes-Rodrigues, 8Carla Denari Giuliani

1Enfermeiro - Unidade de Saúde Mental, Doutorado em Ciências da Saúde, Universidade Federal de Uberlândia – Brasil.2Residência Multiprofissional em Saúde Mental pela Universidade Federal de Uberlândia. Graduação em Enfermagem.3Enfermeiro. Mestrando em Saúde do Trabalhador pela Universidade Federal de Uberlândia. Unidade de Saúde Mental,Universidade Federal de Uberlândia – Brasil. 4Psicólogo. Doutorando em Piscolia pelo IESLA. Unidade de Saúde Mental,Universidade Federal de Uberlândia – Brasil. 5Médica. Doutorado em Medicina pela Universidade Federal de São Paulo.Docente, Universidade Federal de Uberlândia – Brasil.6Médico. Doutorando em Ciências da Saúde da Universidade Federal de Uberlândia, Universidade Federal de Uberlândia –Brasil. 7Enfermeiro. Doutorado em Ecologia e Conservação de recursos Naturais, Universidade Federal de Uberlândia –Brasil. 8Enfermeira. Doutorado em História Docente, Universidade Federal de Uberlândia – Brasil.
ARTICLE INFO ABSTRACT

Objetivo: Identificar as competŒncias da enfermagem em internaı̂es psiquiÆtricas, considerando a
Reforma PsiquiÆtrica e o processo de dissoluª̂o do modelo manicomial. MØtodo:Revisªo Integrativa de
Literatura realizada no perôdo de novembro/2019 a marô/2020. Foram utilizados os descritores
cadastrados no DECs – Descritores em Saúde: “Cuidados de enfermagem”, “Hospital psiquiátrico” e
“Humanização da assistência”, e incluídas publicações do perôdo de 2007 a 2018. Resultados: Realizada a
seleª̂o da amostra, foram includ̂os na revisªo 14 estudos, dos quais emergiram quatro categorias: a
transiª̂o do modelo assistencial considerando a reforma psiquiÆtrica; as relaı̂es interpessoais e a
comunicaª̂o terapŒutica como cuidado de enfermagem em internaı̂es psiquiÆtri cas; o trabalho em equipe
multiprofissional; obstÆculos e recursos na prÆtica de enfermagemem saœde mental. Conclusªo: As
competŒncias de enfermagem nas internaı̂es psiquiÆtricas assim como as possibilidades de atuaª̂o tŒm se
expandido superando as contenı̂es diversas e o saber exclusivamente biolĝico. Reformula -se e
reinventam-se os modos de assistŒncia estabelecendo um cuidado psicossocial menos invasivo e mais
respeitoso, que usa da disponibilidade e da criatividade do profissional para contribuir na reabilitaª̂o e no
processo de reinserª̂o do sujeito na sociedade.

Copyright ' 2021. Guilherme Silva de Mendonâ et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

O cenÆrioda assistŒnciaem saœde mental no Brasil passou por
importantes transiı̂es nas œltimas dØcadas, promovidos pela
Reforma PsiquiÆtrica com inĉio nos anos de 1970 no paŝ
(Amarante, 1998), e se fortaleceu com a redemocratizaª̂o na
dØcadaseguinte. Esta mobilizaª̂o buscou dentre outros interesses
a substituiª̂o do modelo assistŒncial manicomial para um modelo
nos contextos de relaª̂o e (r e)inserª̂o do indivd̂uo na sociedade

*Corresponding author: Guilherme Silva de Mendonâ,
Enfermeiro - Unidade de Saœde Mental, Doutorado em CiŒncias da
Saœde, Universidade Federal de Uberln̂dia – Brasil.

(Amarante, 1998), alterando a funª̂o e ordem do recurso da
internaª̂o psiquiÆtrica no processo terapŒutico, que passou a serum
estÆgio neste processo eo œltimorecurso a ser usado no cuidado em
saœde mental e deve ser considerada quando os demais dispositivos
forem esgotados. Na contemporaneidade, busca-se a adequaª̂o aos
novos moldes de atuaª̂o interdisciplinar, prestando assistŒncia de
forma integral e multiprofissional e se atentando ŝ necessidades do
sujeito (Brasil, 2019), indo alØm do trabalho tØcnico e burocrÆtico
(Reinaldo, 2007). Valorizando a singularidade humana com toda a sua
experiŒncia e circunstn̂cias de saœde e adoecimento que estÆ inserida.
Reconhece-se como abordagem a relaª̂o interpessoal e a manutenª̂o
da autonomia do indivd̂uo em sua terapŒutica, evitando o esteret̂ipo
assistencial restrito  ̂administraª̂o de medicaı̂es, garantia da ordem
e vigiln̂cia (Muniz et al., 2015). Ao encontro do que trouxe a reforma
psiquiÆtrica, o Projeto TerapŒutico Singular (PTS) amplamente
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COMPETÊNCIAS DE ENFERMAGEM EM INTERNAÇÕES PSIQUIÁTRICAS:
RECORTE TEMPORAL DA REFORMA AOS DIAS ATUAIS
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“Humanização da assistência”, e incluídas publicações do perôdo de 2007 a 2018. Resultados: Realizada a
seleª̂o da amostra, foram includ̂os na revisªo 14 estudos, dos quais emergiram quatro categorias: a
transiª̂o do modelo assistencial considerando a reforma psiquiÆtrica; as relaı̂es interpessoais e a
comunicaª̂o terapŒutica como cuidado de enfermagem em internaı̂es psiquiÆtri cas; o trabalho em equipe
multiprofissional; obstÆculos e recursos na prÆtica de enfermagemem saœde mental. Conclusªo: As
competŒncias de enfermagem nas internaı̂es psiquiÆtricas assim como as possibilidades de atuaª̂o tŒm se
expandido superando as contenı̂es diversas e o saber exclusivamente biolĝico. Reformula -se e
reinventam-se os modos de assistŒncia estabelecendo um cuidado psicossocial menos invasivo e mais
respeitoso, que usa da disponibilidade e da criatividade do profissional para contribuir na reabilitaª̂o e no
processo de reinserª̂o do sujeito na sociedade.
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INTRODUCTION

O cenÆrioda assistŒnciaem saœde mental no Brasil passou por
importantes transiı̂es nas œltimas dØcadas, promovidos pela
Reforma PsiquiÆtrica com inĉio nos anos de 1970 no paŝ
(Amarante, 1998), e se fortaleceu com a redemocratizaª̂o na
dØcadaseguinte. Esta mobilizaª̂o buscou dentre outros interesses
a substituiª̂o do modelo assistŒncial manicomial para um modelo
nos contextos de relaª̂o e (r e)inserª̂o do indivd̂uo na sociedade
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(Amarante, 1998), alterando a funª̂o e ordem do recurso da
internaª̂o psiquiÆtrica no processo terapŒutico, que passou a serum
estÆgio neste processo eo œltimorecurso a ser usado no cuidado em
saœde mental e deve ser considerada quando os demais dispositivos
forem esgotados. Na contemporaneidade, busca-se a adequaª̂o aos
novos moldes de atuaª̂o interdisciplinar, prestando assistŒncia de
forma integral e multiprofissional e se atentando ŝ necessidades do
sujeito (Brasil, 2019), indo alØm do trabalho tØcnico e burocrÆtico
(Reinaldo, 2007). Valorizando a singularidade humana com toda a sua
experiŒncia e circunstn̂cias de saœde e adoecimento que estÆ inserida.
Reconhece-se como abordagem a relaª̂o interpessoal e a manutenª̂o
da autonomia do indivd̂uo em sua terapŒutica, evitando o esteret̂ipo
assistencial restrito  ̂administraª̂o de medicaı̂es, garantia da ordem
e vigiln̂cia (Muniz et al., 2015). Ao encontro do que trouxe a reforma
psiquiÆtrica, o Projeto TerapŒutico Singular (PTS) amplamente
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cadastrados no DECs – Descritores em Saúde: “Cuidados de enfermagem”, “Hospital psiquiátrico” e
“Humanização da assistência”, e incluídas publicações do perôdo de 2007 a 2018. Resultados: Realizada a
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empregado no SUS Ø uma ferramenta facilitadora para a equipe de
saœde no cuidado integral em internaı̂es psiquiÆtricas. Consiste em
uma construª̂o multiprofissional e coparticipaª̂o do indivd̂uo no seu
plano de cuidado. PorØm necessita de atenª̂o e tempo dos
profissionais para contn̂ua avaliaª̂o e adequaª̂o do projeto10.
Entretanto, sabe-se que historicamente a assistŒncia de enfermagem
em saœde mental teve embasamento no cuidado hospitalar e
disciplinador. Nesse context (Reinaldo, 2007), assim como outras
Æreas da saœde, ainda sofre interferŒncia do modelo da psiquiatria
clÆssica, com enfoque nos aspectos biolĝicos, ficando suscetv̂el aos
riscos de repetir a determinaª̂o do louco como perigoso ou incapaz
(Amarante, 2016). O cuidado de enfermagem em saœde mental deve
atuar junto ao indivd̂uo, valorizando seus recursos e encorajando-o ao
autocuidado (Lacchini). ^ determinante estabelecer um vn̂culo,
respaldar sua prÆtica em abordagens ter̂icas como a comunicaª̂o
terapŒutica, e  ̂ luz da teoria das relaı̂es interpessoais de Hildegard
Peplau. Para empregar a teoria de Peplau composta por trŒs
categorias, Ø necessÆrio autoconhecimento, conhecer ao outro e ao
contexto que o indivd̂uo estÆ inserido, evidencia a importn̂cia da
escuta, para conhecermos as necessidades do outro, que nem sempre
sªo fisiolĝicas, mas tambØm subjetivas, envolvendo suas emoı̂es e
vontades (Cardoso, 2006). A comunicaª̂o como um meio crucial ao
cuidado em saœde mental,nesse processo de experiencia gradativa
transiª̂o, num contato do profissional com uma postura para dar -se
de forma terapŒutica evitando tªo somente o tØcnico eautomatic
(Pontes, 2008). As demandas e funı̂es administrativas, de
coordenaª̂o da assistŒncia, mais notadamente ligadas ao enfermeiro,
podem interferir na disponibilidade para o estabelecimento de
vn̂culo alter ando as relaı̂es entre enfermeiro e paciente (Duarte,
2011).

A sistematizaª̂o da assistŒncia em enfermagem coopera com a
organizaª̂o do trabalho que visa o cuidado integral, oferecendo
autonomia e respaldo ao profissional. Nas internaı̂es
psiquiÆtricas ofoco das aı̂es deve se desprender do diagnŝtico,
tendo em vista a diversidade e complexidade presente na loucura
(Duarte, 2011). A presente revisªo integrativa da literatura poderÆ
contribuir no conhecimento e identificaª̂o das prÆticas
assistenciais de enfermagem em internaı̂es psiquiÆtricas,
considerando as mudanâs decorrentes da reforma psiquiÆtrica e
auxiliar na percepª̂o de como esses profissionais tŒmreinventado
as relaı̂es de cuidado em saœde mental. Atentando-se ^
relevn̂cia do tema levanta -se o questionamento: Quais as
competŒnciasde enfermagem em internaı̂es psiquiÆtricas,desde a
reforma atØ os tempos atuais?. Este estudo tem como objetivo
identificar as competŒncias de enfermagem em internaı̂es
psiquiÆtricas, desde a reforma atØ os diasatuais.

MÉTODOS
O presente estudo utiliza a Revisªo Integrativa da Literatura, que Ø
considerada uma ferramenta singular na Ærea da saœde, pois
possibilita a sn̂tese de estudos com um tema em comum,
respaldando a assistŒncia no conhecimento cientf̂ico. Para isso
segue critØrios cuidadosos de coleta de informaı̂es e observaª̂o
dos dados, sendo um dispositivo pertinente para a PrÆtica Baseada
em EvidŒncia(Souza, 2010). Tal metodologia Ø compostapor seis
etapas, sendo a primeira a elaboraª̂o da pergunta norteadora, que
aqui foi definida: Quais as competŒncias da enfermagem em
internaı̂es psiquiÆtricas, considerando a reforma e o processo de
dissoluª̂o do modelo manicomial? . Seguida entªo da busca ou
amostragem na literatura, foram usados como critØrio de inclusªo
na pesquisa: textos online, publicados em perid̂icos cientf̂icos
nos œltimos dez anos (2009/2018), nos idiomas portuguŒs e inglŒs,
que envolvam a temÆtica da assistŒncia de enfermagem nas
internaı̂es em saœdemental, considerando a reforma psiquiÆtrica.
Sendo exclud̂o os editoriais, cartas, relatos de experiŒncia,
reflexıes ter̂icas, teses e monografias, assim como os estudos
incompletos ou publicados em outros idiomas que nªo fossem o

portuguŒs ou inglŒs, e pesquisas publicadas fora do prazo
determinado.
O levantamento de dados foi realizado na Biblioteca Virtual de
Saœde (BVS). Foram utilizados os termos descritores
“cuidados de enfermagem”, “hospital psiquiátrico” e
“humanização da assistência”, que foram cruzados em pares,
com o uso do operador booleano “AND”, com os resultados
descritos na tabela abaixo:

Tabela 1. Descritores pesquisados com o termo booleano AND,
Uberln̂dia (MG), Brasil (2020)

Descritores Nœmero de estudos BVS
Cuidados de enfermagem AND
Hospital psiquiÆtrico

596

Cuidados de enfermagem AND
Humanizaª̂o da assistŒncia

645

Hospital psiquiÆtrico AND
Humanizaª̂o da assistŒncia

23

Total: 1264

Seguindo os critØrios de seleª̂o supracitados foram prØ-
selecionados 76 estudos das bases de dados LILACS, BDENF,
MEDLINE e SCIELO. Apŝ a observaª̂o dos tt̂ulos e resumos,
restaram um total de 20 pesquisas, dos quais foi realizada leitura
completa e minuciosa, chegando ao nœmero de 14 estudos que
foram explorados nessa revisªo 13 em ln̂gua portuguesa e 1 em
inglŒs.Conclud̂a a definiª̂o dos artigos selecionados no banco de
dados virtuais, foi elaborado o fluxograma com a devida
representaª̂o da seleª̂o dos estudos componentes da amostra
final. Para elaboraª̂o do presente estudo foi respeitada a
Resoluª̂o 466/12 do Co nselho Nacional da Saœde (CNS), sendo
devidamente citados e referenciados todos os autores das obras
que foram utilizadas na pesquisa. Foi reservada a identificaª̂o das
fontes, cumprindo o rigor Øtico  ̂ propriedade intelectual dos
estudos explorados, quanto ao emprego de citaª̂o nos textos
utilizados (Cardoso, 2006). Apresenta-se na Figura 1, o Diagrama
de Prisma, (2009), com a evoluª̂o da coleta de dados e a
quantidade de artigos resultantes, assim como o nœmero dos
includ̂os seguindo os critØrios prØ-estabelecidos, que compuseram
a amostra do presente estudo.

Fluxograma da seleª̂o dos estudos segundo o Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA 2009)16.

Uberln̂dia (MG), Brasil, 2020

RESULTADOS
A busca e anÆlise dos artigos resultaram em 14 (catorze)
estudos selecionados, que respeitaram os critØrios de inclusªo
estabelecidos.
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Tabela 2. Artigos que compıem o corpus da anÆlisepara elaboraª̂o da revisªo Uberln̂dia (MG), Brasil (2020)

Artigos Titulo Autor/Ano Objetivo Metodologia Perid̂ico
A1 A complexidade do trabalho de

Enfermagem no hospital de
custd̂ia e Tratamento

PsiquiÆtrico

VALENTE, Geilsa
Soraia Cavalcanti;

SANTOS Fernanda
Souza28, 2014

Analisar as formas com que os
profissionais de enfermagem
lidam com a complexidade
existente no ambiente de

trabalho confinado do HCTP

Pesquisa descritiva
qualitativa.

Revista de
pesquisa: Cuidado Ø

fundamental.
Online

A2 Abordagem da equipe de
enfermagem ao usuÆrio na

emergŒncia em saœde mental
em um pronto
atendimento

KONDO, r̂ika Hossar,
et al. 13, 2011

Conhecer a concepª̂o da
equipe de enfermagem sobre
emergŒncias em saœde mental

Pesquisa qualitativa
exploratr̂ia

Revista da Escola
de Enfermagem da

USP

A3 Abordagem existencial do
cuidar em enfermagem

psiquiÆtrica

FURLAN, Marcela
Martins; RIBEIRO, ClØa

Regina de Oliveira11,
2011

Compreender ontologicamente
o cuidar em enfermagem na

internaª̂o psiquiÆtrica

Pesquisa qualitativa
de abordagem

fenomenolĝica

Revista da Escola
de Enfermagem da

USP

A4 Aı̂es e cuidados de
enfermagem em saœde mental

em um hospital-dia
psiquiÆtrico: uma revisªo

integrativa

JUNIOR, Joªo MÆrio
Pessoa, et al. 12, 2014

Identificar na literatura
evidŒncia disponv̂eis sobre as

aı̂es e cuidados de
enfermagem em saœde mental

em um Hospital Dia
psiquiÆtrico.

Revisªo Integrativa
da Literatura

Revista de
pesquisa: Cuidado Ø

fundamental.
Online

A5 Casa de saœdeesperanâ:
assistŒncia de enfermagem
psiquiÆtricaemum modelo

tradicional

RODRIGUES, ´ngela
Aparecida Peters, et al.

25, 2013

Descrever o contexto da
assistŒncia psiquiÆtrica na

cidade de Juiz de Fora e sua
relaª̂o com o movimento da

Reforma PsiquiÆtrica

Estudo sĉio -
histr̂ico

Revista de
enfermagem da

UERJ

A6 Construª̂o de um marco
referŒnciapara o cuidado de

enfermagem psiquiÆtrica

BORILLE, Dayane
Carla; et al. 2, 2013

Construir um marco de
referŒncia para o cuidado de
enfermagem em um hospital

psiquiÆtrico.

MØtodo do Arco da
Problematizaª̂o

Revista CiŒncia
Cuidado e Saœde

A7 Contenª̂o fŝica em hospital
psiquiÆtrico e a prÆtica da

enfermagem

PAES, Marcio Roberto,
et al21., 2009

Investigar como ocorre a
contenª̂o fŝica para paciente

em hospital psiquiÆtrico

Pesquisa descritiva Revista de
enfermagem da

UERJ

A8 Safety in psychiatric inpatient
care: The impact of risk

management culture on mental
heath nursing practice

SLEMON, Allien;
JENKINS, Emily;
BUNGAY26, 2017

Discutir nos ambientes atuais
de internaª̂o psiquiÆtrica, a

seguranâ mantida como
predominante valor

Revisªo bibliogrÆfica Revista Nursing
Inquiry

A9 Cuidado no hospital
psiquiÆtrico sob a t̂ica da

equipe de enfermagem

DE MELO TAVARES,
Claudia Mara; CORTEZ,
Elaine Antunes; MUNIZ,
Marcela Pimenta9, 2014

Descrever a percepª̂o da
equipe de enfermagem acerca

do cuidado no hospital
psiquiÆtrico

Qualitativa, do tipo
exploratr̂ia.

Revista Rene

A10 A identidade do cuidado de
enfermagem na primeira
dØcada do sØculo XXI.

RIBEIRO, Dm̂aris
Kohlbrck de Melo Neu
Ribeiro; et al. 24, 2013

Buscar evidŒncias cientf̂icas
acerca da identidade do

cuidado de enfermagem na
prÆtica profissional na primeira

de dØcadado sØculoXXI

Revisªo integrativa Revista Cogitare
Enfermagem

A11 Cuidar humanizado:
descobrindo as possibilidades
na prÆtica da enfermagem em

saœde mental

OLIVEIRA, Lucd̂io
Clebson; et al.19 , 2015

Identificar o cuidado
humanizado como instrumento
da reorganizaª̂o da prÆtica de
enfermagem em saœde mental

Exploratr̂ia de
carÆter qualitativo

Revista de
Pesquisa: Cuidado

Ø fundamental
Online

A12 O sentido do cuidado de
enfermagem durante a
internaª̂o psiquiÆtrica

OLIVEIRA, Renata
Marques; Siqueira,

Antn̂io Carlos Junior,
FUREGATO, Antn̂ia
Regina Ferreira20, 2017

Identificar o sentido atribud̂o
aos principais cuidados de

enfermagem, prestados durante
internaª̂o psiquiÆtrica

Estudo de campo
exploratr̂io -

descritivo

Revista de
Enfermagem UFPE

Online

A13 Os cuidados de
enfermagem e o exercĉio dos
direitos humanos: Uma anÆlise

a partir da realidade de
Portugal

MOLL, Marciana
Fernandes, et al. 17, 2016

Descrever a prestaª̂o de
cuidados de enfermagem em
serviôs de psiquiatria para
adultos de uma cidade de

Portugal

Pesquisa qualitativa.
Observaª̂o indireta

Escola Anna Nery

A14 Representaª̂o social do
cuidado de enfermagem em

saœde mental: um estudo
qualitativo

MACEDO, Jaqueline
Queiroz; et al. 15,2010

Compreender as representaı̂es
do cuidado de enfermagem em

saœde mental

Estudo Qualitativo Online Brazilian
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Foram apresentados na tabela seguinte os achados da presente
pesquisa, descritos em ordem de cd̂igo de estudo entre A1 e
A14, expondo tambØmos principais dados de cada obra: Autor,
ano, tt̂ulo, objetivo, metodologia adotada, e perid̂ico em que
foi publicado.

DISCUSSÃO

Realizada a seleª̂o da amostra, com a leitura criteriosa e a
anÆlisecrt̂ica dos textos includ̂os emergiram entªo quatro
categorias: 1-A transiª̂o do modelo assistencial considerando a
reforma psiquiÆtrica; 2 – As relaı̂es interpessoais e a
comunicaª̂o terapŒutica como um cuidado de enfermagem em
internaı̂es psiquiÆtricas; 3 – O trabalho em equipe
multiprofissional; 4- ObstÆculos e recursos na prÆtica de
enfermagem em saœde mental, que favoreceram a interpretaª̂o
e discussªo das informaı̂es coletadas.

A transiª̂o do modelo assistencial considerando a reforma
psiquiÆtrica: A presente categoria Øformada pelos artigos A2,
A3, A4, A5, A7, A8, A11, A14. Percebe-se que no perôdo que
antecede o processo de consolidaª̂o da reforma psiquiÆtrica, o
cuidado em internaı̂es psiquiÆtricas consistia em isolar o
indivd̂uo acometido com transtornos mentais, e administrar
medicaı̂es nªo apenas como tratamento, mas tambØm como
um meio de disciplinar e punir. Competia  ̂ enfermagem os
papØis de controle, fiscalizaª̂o e vigiln̂cia, assim como as
medidas punitivas (A5).
Verifica-se no estudo A8 que embora as prÆticas em saœde
mental exercidas no passado sejam apontadas como cruØis e
desumanas, ainda sªo reproduzidas atualmente no que se trata
do isolamento, a disciplinarizaª̂o, a vigiln̂cia e a restriª̂o da
autonomia e individualidade como a retirada de objetos pessoais
e vestimentas. Muitas dessas aı̂es sªo justificadas por um
discurso de seguranâ fundamentado no medo, assim como no
passado. De acordo com os autores do texto A3, para os
pacientes pesquisados o ambiente de internaª̂o em saœde
mental Ø descrito como um cenÆrio de violŒncia,onde o que
compete ao internado Ø esperar sua alta, pois ele se sente
privado de sua autonomia. AlØm disso, os entrevistados
associaram a figura dos profissionais de enfermagem com a
agressividade, por serem esses quem administram medicaı̂es
de sedaª̂o e realizam as contenı̂es. Os autores destacam que
a contenª̂o qum̂ica pode se apresentar tªo ou mais restritiva
que a fŝica, jÆque acompanha o indivd̂uo mesmo apŝ a sad̂a
da internaª̂o.

O estudo A7 complementa que a contenª̂o fŝica, ou
mecn̂ica, que por muito tempo foi praticada de forma
inadequada, sofreu mudanâs em consequŒncia da reforma
psiquiÆtrica, sendo na atualidadeum recurso terapŒuticoe nªo
mais punitivo. Ao encontro disso no ano de 2012 foi publicada
a resoluª̂o de nœmero 427 do Conselho Federal de
Enfermagem (COFEN), que normatiza os mØtodos de
enfermagem na realizaª̂o de contenı̂es mecn̂icas 7. Conforme
esse documento, a contenª̂o mecn̂ica serÆ empregada
quando for o œnico recurso possv̂el para prevenir danos ao
atendido e aos demais, sendo proibida quando a finalidade for
punir ou disciplinar. AlØmdisso a resoluª̂o tambØm descreve
os cuidados e monitoramentos necessÆrios ao paciente
contido7. Na obra A7 os profissionais de enfermagem
entrevistados expıem o conhecimento sobre tØcnicase cuidados
inerentes ^ contenª̂o fŝica, dentre eles a atenª̂o quanto ao

conforto e proteª̂o do paciente e a observaª̂o dos sinais vitais
e dos membros contidos. Com a mudanâ na finalidade dessa
intervenª̂o, ela passou a requerer uma sØrie de cuidados
que anteriormente eram negligenciados.

Em consonn̂cia com o que foi recomendado pela Reforma
PsiquiÆtrica no texto A11 os enfermeiros pesquisados
recomendam a criaª̂o do projeto terapŒutico singular,
respeitando a individualidade de cada ser, e sugerem tambØm
um estreitamento da relaª̂o do enfermeiro e da equipe com a
faml̂ia do atendido, o que para os autores expıe o
comprometimento em executar o que foi buscado com o
movimento reformista. No Brasil a Lei 10.216 de 20013, que
dispıe sobre a proteª̂o e direitos das pessoas portadoras de
transtornos mentais, aponta como funª̂o fundamental dos
serviôs de saœde mental: a reinserª̂o social do atendido no
meio em que vive.  ̂ importante, de acordo com o estudo A4,
que a equipe de enfermagem atue na promoª̂o da autonomia,
recuperando a cidadania do indivd̂uo, o que requer desses
profissionais criatividade e disposiª̂o para a construª̂o d e um
cuidado que contemple o exercĉio das habilidades sociais. O
artigo A14 relata uma realidade oposta, dando destaque de
forma crt̂ica  ̂falta do comprometimento dos profissionais de
enfermagem com o processo de reabilitaª̂o e reinserª̂o social
dos pacientes em sofrimento mental, que limitam a sua atuaª̂o
 ̂ parte tØcnica e burocrÆtica, estando ausente em outras
atividades. Conforme a pesquisa A4 a atuaª̂o da enfermagem
em saœde mental passou por transiı̂es. Gradativamente, tem
se desvinculado da assistŒncia puramente tØcnica e desprovida
de crt̂ica, que se restringia em conter, vigiar e medicar para se
aproximar de atividades terapŒuticas que prezem pelo vn̂culo
profissional-paciente e o bem-estar do assistido. No entanto
embora em alguns aspectos a enfermagem estejam
reformulando suas formas de cuidado em internaı̂es
psiquiÆtricas, Ø notÆvel ainda na atualidade a permanŒncia do
estigma que persegue o indivd̂uo com transtorno mental, visto
que no estudo A2 profissionais de enfermagem confessam
possuir uma resistŒncia em admitir os comportamentos
destoantes como algo associado ao processo de adoecimento.

As relaı̂es interpessoais e a comunicaª̂o terapŒutica como
um cuidado de enfermagem em internaı̂es psiquiÆtricas:
Compıem essa categoria os artigos A2, A4, A6, A7, A10, A13.
A pesquisa elaborada no estudo A7, relata que os prp̂rios
profissionais de enfermagem apontam a necessidade da
comunicaª̂o e do relacionamento interpessoal para o
estabelecimento de vn̂culo entre a equipe e o cliente. Essa
comunicaª̂o tambØm foi considerada um instrumento
terapŒutico nas intervenı̂es com pacientes agressivos. Diante
disso, o texto A6 preconiza o respeito mœtuo para alcanâr a
efetividade nessas relaı̂es, e para tal Ø necessÆrio ser capaz de
escutar, e aceitar as diferenâs e as limitaı̂es prp̂rias e as do
outro. O estudo tambØm defende que para compreender um ser
junto Æssuas necessidades e possibilidades Øfundamental que
se constitua o relacionamento interpessoal. No trabalho A4 a
aplicaª̂o da humanizaª̂o da assistŒnciase dÆjustamente nessas
relaı̂es dos profissionais e pacientes, e interfere de forma
relevante no comprometimento do assistido em seu tratamento
e em sua qualidade de vida. Em conformidade com os estudos
supracitados, o artigo A2 considera a comunicaª̂o como uma
abordagem eficaz e terapŒutica. TambØm sugere que para
alcanâr um melhor cuidado, a assistŒncia precisa ir alØm do
corpo fŝico, contemplando a subjetividade da existŒncia, a
nv̂el social, cultural, conhecendo a histr̂ia e as relaı̂es d esse
ser humano que estÆ sendo cuidado.Corroborando com o
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mesmo pensamento o estudo A10 indica que o cuidar deve
estar embasado no convv̂io e na subjetividade, permitindo
uma relaª̂o de troca de aprendizados e experiŒncias; e
abrangendo o significado do cuidado que compreende
dedicaª̂o, responsabilizaª̂o e implicaª̂o afetiva. A pesquisa
A13 por sua vez compartilha que para alcanârmos o cuidado
integral, preconizado por nosso sistema de saœde, Ø essencial
que ocorra o convv̂io com proximidade entre o atendido, a sua
faml̂ia e a enfermagem, o que coopera para melhores
desfechos. Ainda sobre a integralidade, o estudo A6 expıe que
é pela relação “pessoa-pessoa” que surge a construção do
cuidar integral e humano pela equipe de enfermagem. Os
estudos da categoria entraram em concordn̂cia quanto aos
benefĉios que as relaı̂es interpessoais e a comunicaª̂o
terapŒutica agregam  ̂assistŒncia, colaborando para o alcance
do objetivo do tratamento. TambØm demandam aos
profissionais a responsabilidade de buscar o conhecimento
sobre tais instrumentos, e introduzi-los em suas rotinas de
trabalho.

O trabalho em equipe multiprofissional: Os estudos A1, A4,
A6, A9 e A11 contribur̂am para a presente categoria. De
acordo com o artigo A4 para a consolidaª̂o das mudanâs no
modelo de assistŒnciaem saœde mental e a integralidade do
cuidado Øessencial que exista a interdisciplinaridade, que se dÆ
nas relaı̂es entre as pessoas unindo diferentes saberes que sªo
inerentes na criaª̂o do significado da vida. Na pesquisa A6
profissionais de enfermagem de um hospital psiquiÆtrico
definem “equipe” como um conjunto de pessoas com
formaı̂es diferentes e papØis distintos que dividem uma
finalidade em comum. Apontaram a importn̂cia de cada
profissional exercer o seu papel de forma isolada, porØm nªo
foi mencionada a interaª̂o entre esses diferentes saberes para
a produª̂o de cui dado, apontando um sentido empobrecido do
trabalho em equipe, que pode resultar em uma assistŒncia
fragmentada. Assim como, no estudo A9 ao serem
entrevistados os profissionais de enfermagem admitem uma
resistŒncia quanto ao trabalho junto ŝ outras profissıes, o que
influencia diretamente na qualidade da assistŒncia e sendo essa
relaª̂o fundamental para a reformulaª̂o do cuidado em saœde
mental.

A deficiŒncia do trabalho interdisciplinar tambØm pode ser
observada no artigo A1, onde os prp̂rios trabalhador es da
enfermagem apontaram que um dos fatores que dificulta a
assistŒncia Ø a inexistŒncia domesmo, alØm da distn̂cia do
local de trabalho de cada setor, o que diminuâ as possibilidades
de comunicaª̂o e resultava em um cuidado segmentado. Os
entrevistados ainda expuseram uma frustraª̂o diante da nªo
participaª̂o da enfermagem nas decisıes sobre o tratamento
dos internados. A legislaª̂o da portaria 2.840 de 2014 que cria
o programa de desinstitucionalizaª̂o da saœde mental no
m̂bito do SUS, tra z a necessidade da consolidaª̂o do trabalho
em equipe multiprofissional, corroborando com o achado nos
estudos (Brasil, 2014). Conforme o texto A11, para alcanâr o
cuidado humanizado que considera a voz e as experiŒncias que
fazem do sujeito œnico, toda a equipe precisa estar alinhada a
enxergar o contexto em que o paciente estÆ envolvido.
Fazendo-se imprescindv̂el as trocas de saberes entre as
diferentes profissıes e consolidaª̂o das Æreas comuns de
cuidado que compete a toda equipe, independente da formaª̂o.

ObstÆculos e recursos na prÆtica de enfermagem em saœde
mental: Para discutir essa temÆtica foram utilizados os estudos
A2, A4, A9, A13, A10 A11. Diferentes pesquisas apontam as

funı̂es burocrÆticas da enfermagem como um fator que
distancia o profissional do paciente. O artigo A11 expıe o
conflito entre alcanâr o cuidado humanizado dentre as
inœmeras tarefas da rotina do enfermeiro, que incluem a
gerŒncia, administraª̂o, supervisªo, alØm das particularidades
institucionais que sªo de competŒncia desse profissional. Do
mesmo modo o artigo A9 afirma que as funı̂es administrativas
dadas ^ enfermagem tŒm como resultado um afastamento
entre o profissional e o paciente, jÆque essas atividades
demandam grande parte do tempo de trabalho. A publicaª̂o
A4 traz tais atividades burocrÆticas e a consequente
insuficiŒnciade tempo como um desafio a ser superado, assim
como a escassez recorrente de recursos materiais e humanos,
bem como texto A2 tambØmindica a falta de material como
prejudicial ^ assistŒncia.

Outro obstÆculo, exposto pelo trabalho A10, Ø a posiª̂o de
poder frequentemente exercida pelo mØdico, estabelecendo
uma relaª̂o vertical com a enfermagem, o que limita a sua
autonomia frente a assistŒncia prestada.Assim, o estudo A9 a
enfermagem psiquiÆtrica deve participar das decisıes em
equipe dando amplitude ao cuidado que por vezes se reduz a
questıes tØcnicas, desenvolvendo sua criticidade diante da
rotina. Em relaª̂o ŝ dificuldades encontradas na prÆtica de
enfermagem em internaı̂es p siquiÆtricas, foram apontados
alguns recursos que podem orientar a organizaª̂o do trabalho
de modo a tentar superar tais obstÆculos.A sistematizaª̂o da
assistŒncia de enfermagem aparece como instrumento que
beneficia a assistŒncia no estudo A13, assim como o plano
assistencial que deve reconhecer a integralidade humana. No
entanto, a pesquisa A10 revela a sistematizaª̂o como parte da
identidade da assistŒncia deenfermagem, mas aponta que
apesar de sua contribuiª̂o, nªo deve restringir as formas de
cuidar e se relacionar entre o profissional e o paciente. O
COFEN em sua resoluª̂o 358 do ano de 2009, sobre a
sistematizaª̂o da assistŒncia, refere que as etapas do processo
de enfermagem precisam ser realizadas em todo serviô em
que há atuação da enfermagem, e é composta por: “ coleta de
dados, diagnŝticos de enfermagem, planejamento de
enfermagem, implementação e avaliação” (Conselho Federal
de Enfermagem, 2009).  ̂ possv̂el relacionar as etapas do
processo de enfermagem com a construª̂o do PTS do
indivd̂uo assistido, tendo os profissionais de enfermagem
muito a contribuir junto  ̂ equipe com o plano de cuidado
multiprofissional.

CONCLUSÃO
 ̂ perceptv̂el que apesar dos esteret̂ipos que cercam a
assistŒncia de enfermagem eminternaı̂es psiquiÆtricas, com a
reforma esse modelo de cuidado vem sofrendo transiı̂es. As
mudanâs se manifestam no modo de se relacionar com o
atendido, na disposiª̂o em escutar e no cuidado que passa a
ser respaldado cientificamente e tem finalidade terapŒutica,
ultrapassando de forma gradativa o modelo de exclusªo e
puniª̂o vivido no passado. Dessa maneira a enfermagem
conquistou uma ampliaª̂o dos seus modos de atuaª̂o,
passando a considerar as subjetividades, o contexto social,
familiar, espiritual, e os desejos e recursos do sujeito, para alØm
do ser biolĝico. Para assistir o outro, passa a ser necessÆriode
fato conhecŒ-lo, desprender dos estigmas para promoª̂o de
vn̂culo por meio das relaı̂es e da comunicaª̂o. Os estudos
revisados mostraram que os profissionais de enfermagem
reconhecem a relaª̂o entre a enfermagem e o paciente como
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um instrumento terapŒutico, e valorizam a construª̂o e a
manutenª̂o do vn̂culo na internaª̂o como um facilitador para
que seja alcanâdo o objetivo do tratamento.

Embora a validaª̂o do trabalho interdisciplinar seja
encontrada na maioria dos estudos como um meio para se
alcanâr a integralidade, ainda existe por parte dos profissionais
de enfermagem uma resistŒncia e/ou dificuldadede executar o
trabalho junto a outras profissıes, tornando deficientes as
construı̂es coletivas de saberes e intervenı̂es. Acrescenta-se
que o enfermeiro por seu papel de gerenciamento da equipe de
enfermagem pode estimular e propor a interaª̂o com as outras
profissıes, visando a melhoria da qualidade da assistŒncia com
a contribuiª̂o de diferentes formaı̂es. A atuaª̂o da
enfermagem em funı̂es burocrÆticas e administrativa surgiu
como um desafio, jÆ que toma grande parte do tempo e
prejudica a disponibilidade do profissional para se relacionar e
se comunicar com o paciente, afetando no estabelecimento do
vn̂culo. A falta de mat eriais e a quantidade de profissionais
adequados, tambØm sªo apontadas como adversidades.
Observando os recursos a serem utilizados, tem-se que a
sistematizaª̂o da assistŒncia e o processo de enfermagem, sªo
indicados como ferramentas que favorecem o trabalho da
equipe e organizam o cuidado em etapas interdependentes,
desde que nªo seja visto como uma forma de restringir as
relaı̂es inerentes  ̂ assistŒncia. Contudo, Ø visto que, na
atualidade, apesar dos impasses, as competŒncias de
enfermagem nas internaı̂ es psiquiÆtricas e as possibilidades
de atuaª̂o tem se expandido, indo alØm das contenı̂es
diversas e do saber biolĝico, para um cuidado psicossocial,
menos invasivo e mais respeitoso e que usa da disponibilidade,
criatividade, disposiª̂o e comprometimento para contribuir
com a reabilitaª̂o e a reinserª̂o do sujeito na sociedade, e que
reformula e reinventa os modos de cuidado continuamente. Por
fim, ponta-se a necessidade de novos estudos que tratem dos
modelos de atuaª̂o dos profissionais de saœdenas internaı̂es
psiquiÆtricas na atualidade. Apesar desses dispositivos nªo
serem prioritÆriosna rede de atenª̂o em saœde mental e sua
recomendaª̂o hoje ter maior restriª̂o comparada ao passado,
ainda cabe redescobri-los, uma vez que esses ainda vivenciam
o processo da reforma psiquiÆtrica, estando em constante
movimento e readequaı̂es, produzindo novas formas de
cuidado a serem observadas e compartilhadas.
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RESUMO 
O termo paralisia cerebral (PC) descreve distúrbios do movimento e da postura ocasionados por uma 
lesão cerebral não progressiva ocorrida durante a infância. Pacientes com esta condição apresentam 
uma série de comorbidades, entre as quais, desnutrição. Dessa forma o objetivo da presente revisão foi 
verificar os métodos de avaliação antropométrica que se adequem a esta população. Para tanto 
utilizaram-se artigos indexados em bases de dados, obtidos através de buscas com diferentes 
combinações dos descritores “paralisia cerebral”, “avaliação nutricional” e “antropometria”. Foram 

utilizadas ainda as listas de referências bibliográficas dos artigos selecionados. Conclui-se que as metas 
nutricionais dos pacientes com PC devem se basear nos métodos específicos de avaliação para esta 
população. Contudo, ainda há muitos parâmetros que não foram validados e, neste sentido, mais 
estudos são necessários para melhorar as intervenções nutricionais. 
 
Palavras-chave: paralisia cerebral, avaliação nutricional, antropometria 
 
ABSTRACT 
The term cerebral palsy (CP) describes disorders of movement and posture caused by a non-progressive 
brain injury ocurring during childhood. Patients with this condition have a number of comorbities, 
including malnutrition. Thus, the aim of the presente review was to verify the methods of 
antrhopometric evaluation that suits this population. Thus data base indexed articles were obtained 
from searches with diferente combinations of descriptors: “cerebral palsy”, “nutritional assessment” 

and “antrhopometry”. The list of bibliographic references of the selected articles were also used. 

Therefore, the nutritional goals of patients with CP should be based on the specific methods of 
evaluation for this population. However, there are still many parameters that have not been validated 
and in this sense more studies are needed to improve nutritional interventions. 
 
Keywords: cerebral palsy, nutrition assessment, anthropometry 
 
1 INTRODUÇÃO 

A Paralisia Cerebral (PC), também chamada encefalopatia crônica não progressiva da infância, 

foi descrita pela primeira vez em 1861 e teve diversas definições ao longo dos anos. Atualmente é 

conceituada como um termo clínico, e não um diagnóstico etiológico, que descreve alterações 

permanentes do desenvolvimento neuropsicomotor ocasionadas por uma lesão cerebral não progressiva 

ocorrida durante a fase de desenvolvimento do órgão, ou seja, do período fetal até os primeiros anos 

de vida, geralmente antes dos dois anos de idade. Manifesta-se como desordens motoras e posturais e 

comumente vem acompanhada de modificações sensoriais, perceptivas, cognitivas, comportamentais 

e de comunicação, além de epilepsia e alterações musculoesqueléticas (ROSENBAUM et al., 2007). 

No que diz respeito à etiologia, ela é heterogênea e multifatorial, incluindo agentes pré- natais 

(infecções, parasitoses, intoxicações, radiação, traumatismos, fatores maternos e genéticos), peri-natais 

(hipóxia, isquemia, prematuridade, parto prolongado) e pós natais (anóxia, traumatismos, distúrbios 
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metabólicos, infecções, kernicterus, processos vasculares, desnutrição) (ROTTA, 2002; 

REDDIHOUGH; COLLINS, 2003; FUNAYAMA et al., 2000), sendo as infecções e as hipóxia 

isquemias as causas mais associadas à encefalopatia (ROTTA, 2002). Quanto a incidência mundial, 

estima-se que seja de 2 a 2,11 casos a cada mil nascidos vivos (COLVER; FAIRHURST; PHAROAH, 

2014; OSKOUI et al., 2013).  

Tão desigual quanto a etiologia são os sinais clínicos e a severidade dos comprometimentos 

ocasionados ao paciente, dessa forma a PC recebe diversas classificações, sendo as mais comumente 

utilizadas aquelas que levam em consideração os sinais clínicos e alterações musculares 

(ROSENBAUM et al., 2007). 

Neste sentido, divide-se, quando considerados os tipos de movimentos predominantes, em 

espástica – que subdivide-se de acordo com a topografia do comprometimento em unilateral ou bilateral 

(diplégicas, triplégicas, quadri/tetraplégicas e com dupla hemiplegia) (ROSENBAUM et al., 2007) – 

discinética, atáxica ou mista (FUNAYAMA et al., 2000); e piramidal, extrapiramidal ou cerebelar em 

relação a topografia da lesão inicial (WIMALASUNDERA; STEVENSON, 2016; FUNAYAMA et 

al., 2000). 

Ainda com relação às alterações motoras, pode-se classificar, de acordo com o padrão de 

tonicidade, em hipo ou hipertônica, sendo que os padrões podem variar, num mesmo paciente, em 

diferentes períodos (GILLES, 2007).  

Outra classificação amplamente utilizada para crianças e adolescentes com PC, e de grande 

importância para a correta avaliação antropométrica, é a com base na capacidade motora grossa (Gross 

Motor Function Classification System – GMFCS). Nela consideram-se os níveis de mobilidade, 

discriminando a severidade das disfunções musculares apresentadas pelos indivíduos e classificando-

os em cinco níveis, como exposto na figura 1 (WIMALASUNDERA; STEVENSON, 2016; 

ROSENBAUM et al., 2008; PALISANO et al., 1997). 

 
Figura 1: Descrição e ilustração dos níveis GMFCS 

Grupo I 

 

Anda e sobe escadas sem limitações, corre e pula, mas 
velocidade, equilíbrio e coordenação podem ser prejudicados 

Grupo II 

 

Anda e sobe escadas com auxílio de corrimão, mas tem 
dificuldades em se locomover por solos desnivelados ou inclinados 
e apresenta dificuldade para pular e correr 

Grupo III  
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Anda com auxílio de dispositivos como muletas e andadores, 
pode subir escadas com ajuda de corrimão. Talvez necessite de 
cadeira de rodas para se locomover por longas distâncias ou em 
terrenos desnivelados 

 
Grupo IV 

 

Senta-se em cadeira adaptada, faz transferência com auxílio, 
anda com andador ou sozinho em curtas distâncias. Consegue tocar 
cadeira elétrica, mas necessita de ajuda com a tradicional 

Grupo V 

 

 
Necessita de adaptações para sentar-se, apresenta restrição 

no controle dos movimentos voluntários e na habilidade de manter a 
cabeça e o tronco eretos. Totalmente dependente nas atividades 
diárias e locomoção 

 
Fonte: Adaptado de Wimalasundera; Stevenson, 2016; Palisano et al., 1997. Direito de imagem Copyright© Kerr Graham, 

Bill Reid e Adrienne Harvey, The Royal Children’s Hospital, Melbourne ERC: 070288 

 

No que diz respeito ao prognóstico, embora as alterações encefálicas não sejam progressivas 

outras doenças neurológicas e funcionais aparecem durante toda a vida e podem evoluir com o tempo, 

atividades, terapias, envelhecimento, aprendizados e outros fatores (ROSENBAUM et al., 2007). Nesse 

sentido, não há cura para a encefalopatia não progressiva, sendo o manejo dos sintomas a base do 

tratamento (WIMALASUNDERA; STEVENSON, 2016). 

Com relação às estratégias de meneio nutricional, a avaliação destes pacientes deve incluir 

histórias médica, nutricional, de crescimento e social completas, além de medidas antropométricas 

precisas (MARCHAND; MOTIL; NASPGHAN COMMITTEE, 2006), porém diversos estudos 

demonstraram que os métodos de avaliação utilizados para população geral são inadequados para estes 

pacientes (MELUNOVIC et al., 2017; WANG et al., 2016; ARAÚJO; SILVA, 2013; CARAM; 

MORCILLO; COSTA-PINTO, 2008; SOYLU et al., 2008; MARCHAND; MOTIL; NASPGHAN 

COMMITTEE, 2006) pois superestimam o diagnóstico de desnutrição e subestimam o de obesidade. 

Sabe-se ainda que esta é uma população de risco para desnutrição, principalmente quando considerados 

os pacientes com maiores comprometimentos motores (AYDIN, 2018; MELUNOVIC et al., 2017; 

QUITADAMO et al., 2016; WANG et al., 2016; BROOKS et al., 2011; CALIS et al., 2008; 

KUPERNIC; STEVENSON, 2008; CAMPANOZZI et al., 2007; SCHWARZ et al., 2001). 

Estudo realizado com o objetivo de investigar a ingestão alimentar, avaliação de peso e 

composição corporal em crianças com deficiência cerebral. demonstrou em seus resultados que a 

maioria das crianças apresentaram déficit de massa magra, porém não foram encontradas diferenças na 

composição corporal de acordo com o grau de mobilidade (HOLANDA et. al., 2020). 



Brazilian Journal of Development 
 

     Braz. J. of  Develop., Curitiba, v. 6, n.12, p.100864-100880 dec. 2020.               ISSN 2525-8761 
 
 

100868  

Com isso, o objetivo da presente revisão foi verificar na literatura os métodos de avaliação 

antropométrica existentes que se aplicam a esta população e que permitem adequada avaliação 

nutricional destes pacientes. 

 
2 DESENVOLVIMENTO 

O estudo em questão refere-se a uma revisão narrativa da literatura, desenvolvida mediante 

pesquisa nas bases de dados: Portal Regional de Saúde – Biblioteca virtual de Saúde (BVS) e Biblioteca 

Nacional de Medicina dos Estados Unidos (PUBMED) e realizada durante o período de outubro a 

novembro de 2018 utilizando os seguintes descritores (Descritores em Ciências da Saúde – DeCS): 

paralisia cerebral, avaliação nutricional e antropometria e seus correspondentes nos idiomas espanhol 

e inglês.   

Uma vez que a PC vem sendo discutida e estudada desde o século XIX até os dias de hoje, não 

se delimitou um período específico para a pesquisa, utilizando todos os artigos que fossem pertinentes 

para o presente estudo. Para tanto, utilizaram-se como critérios de inclusão artigos científicos 

disponíveis na integra, nos idiomas português, inglês e espanhol, e que tivessem relação com o tema 

desta pesquisa, ou seja, que discutissem ou expusessem métodos de avaliação antropométrica para 

pacientes com PC. Foram excluídos arquivos não disponíveis por completo; em outros formatos que 

não fossem artigos; publicações repetidas nas bases de dados; e, ainda, aqueles que não tinham relação 

com o tema. 

A seleção dos artigos foi iniciada a partir das buscas nas bases de dados citadas, quando se 

combinaram os descritores utilizando o booleano AND, de modo que em um primeiro momento 

buscaram-se por artigos utilizando as combinações: “paralisia cerebral” AND “avaliação nutricional” 

e “paralisia cerebral” AND “antropometria”, nos três idiomas considerados. Neste momento, foram 

salvos os artigos encontrados cujos títulos e resumos se encaixavam no tema da pesquisa. 

Posteriormente, todos os artigos foram lidos na íntegra e selecionaram-se os que respondiam ao 

objetivo da pesquisa.  

Foram utilizadas, ainda, as listas de referências bibliográficas dos artigos selecionados. Assim, 

durante a leitura destes, quando encontrados artigos de interesse da pesquisa, buscaram-se por eles nos 

bancos de dados e aqueles disponíveis na íntegra também foram incluídos.  

Após extensa leitura dos artigos selecionados, foram destacados nove (Tabela 1) que abordaram 

técnicas e métodos de avaliação antropométrica específicos ou validados para pacientes com PC. 
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Tabela 1: Caracterização dos artigos encontrados 
Autor Título Objetivos 

Stevenson, 
1995 

Uso de medidas segmentares para 
estimar a estatura em crianças 

com paralisia cerebral 

Testar a utilidade de medidas 
segmentares para acessar a estatura em 

crianças com PC. 

Krick et. al., 
1996 

Padrão de crescimento em 
crianças com paralisia cerebral 

Criar uma referência de crescimento 
para crianças com paralisia cerebral 

quadriplégica 
Stevenson, 

1996 
Medida do crescimento em 
crianças com deficiência 

Revisão da avaliação do crescimento 
em crianças com deficiência 

Marchand, 
Motil, 

NASPGHAN, 
2006 

Suporte nutricional para crianças 
com comprometimento 

neurológico: um relatório clínico 
da Sociedade Americana de 

Gastroenterologia Pediátrica, 
Hepatologia e Nutrição 

Diretriz que avaliou o manejo 
nutricional, incluindo complicações e 

questões nutricionais de pacientes com 
alterações neurológicas 

Day et. al., 
2007 

Padrões de crescimento em uma 
população de crianças e 

adolescentes com paralisia 
cerebral 

Apresentar curvas de crescimento para 
pacientes com PC estratificadas pela 

gravidade da incapacidade, capacidade 
de alimentação e função motora 

Brooks et. al, 
2011 

Baixo peso, morbidade e 
mortalidade em crianças com 

paralisia cerebral: novos gráficos 
de crescimento 

Determinar os percentis de peso-para-
idade na PC de acordo com o gênero e 
o nível GMFCS e identificar os pesos 

associados a resultados negativos à 
saúde 

Gurka et. al., 
2014 

Avaliação e correção das 
equações de espessura das dobras 
cutâneas na estimativa da gordura 

corporal em crianças com 
paralisia cerebral 

Avaliar a precisão das equações de 
dobras cutâneas na estimativa da 

porcentagem de gordura corporal em 
crianças com PC em comparação com a 
avaliação da gordura corporal a partir 

da absorciometria por raios X de dupla 
energia 

Romano et. 
al., 2017 

Sociedade Europeia de 
Gastroenterologia Pediátrica, 

Hepatologia e Diretrizes 
Nutricionais para Avaliação e 
Tratamento de Complicações 

Gastrointestinais e Nutricionais 
em Crianças com Deficiência 

Neurológica 

Diretriz que objetivou avaliar o manejo 
nutricional, incluindo complicações e 

questões nutricionais de pacientes com 
alterações neurológicas 

Minocha et. 
al., 2018 

Avaliação nutricional global 
subjetiva: uma ferramenta de 
rastreamento confiável para 

avaliação nutricional em crianças 
com PC 

Determinar a prevalência de 
desnutrição em crianças com PC e 

comparar métodos subjetivos e 
objetivos de avaliação nutricional. 

  
Avaliação Antropométrica 

As Sociedades Europeias (ESPGHAN) e Norte Americana (NASPGHAN) de 

Gastroenterologia Pediátrica, Hepatologia e Diretrizes Nutricionais recomendam, nas Diretrizes para 
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Avaliação e Tratamento de Complicações Gastrointestinais e Nutricionais em Crianças com 

Deficiência Neurológica e no Relatório de Apoio Nutricional para Crianças com Deficiências 

Neurológicas, que a avaliação antropométrica de pacientes com PC não seja realizada apenas através 

do peso e da estatura, mas também a partir de pregas cutâneas e circunferências (ROMANO et al., 

2017; MARCHAND; MOTIL; NASPGHAN COMMITTEE, 2006). 

Isto porque baixos índices de peso para a altura (P/A) ou baixos índice de massa corporal (IMC) 

não necessariamente indicam depleção dos estoques de gordura, como também podem traduzir-se em 

níveis de massa magra (MM) menores e altos índices de massa gorda (MG) (SAMSON-FANG; 

STEVENSON, 2000; KUPERMINC et al., 2010). Ademais, demonstrou-se que o IMC nestes pacientes 

tem uma correlação moderada com o percentual de gordura corporal (%GC) (KUPERMINC et al., 

2013) e, ainda, que as crianças com alterações neurológicas tendem a acumular gordura nas regiões 

centrais (FRISANCHO, 1981) daí a necessidade de medidas adicionais para correta interpretação dos 

dados obtidos.  

A ESPGHAN sugere também bandeiras vermelhas para o diagnóstico de desnutrição, sendo 

que a presença de uma delas já é suficiente para caracterizar o paciente com estado nutricional alterado 

negativamente. São elas: 1) Sinais físicos de desnutrição como úlceras de decúbito, alterações na pele, 

circulação periférica deficiente; 2) Peso para idade com score Z < 2; 3) Prega cutânea tricipital percentil 

< P10 para idade e sexo; 4) Área muscular do braço percentil <P10; e 5) Falha no crescimento ou baixo 

peso. (ROMANO et al., 2017). 

 

Peso e Altura 
Quanto ao peso, deve ser aferido em balança calibrada com o paciente usando roupas leves ou 

nenhuma peça e, naqueles em que a medida não é possível por não se manterem em pé na balança, 

pode-se pesá-los no colo do acompanhante ou em cadeira de rodas e descontar o peso destes 

(SAMSON-FANG; BELL, 2013; MARCHAND; MOTIL;  NASPGHAN, 2006).  

Não foram encontradas fórmulas para estimativa do peso que se apliquem às crianças e 

adolescentes, nem para os hígidos, nem para os pacientes neurológicos; para adultos sãos existem 

diversas fórmulas para obter o peso estimado, porém nenhuma delas foi validada para a população com 

PC, o que faz com que a medida deva ser obtida de forma direta ou que se utilizem estimativas que 

podem não ser adequadas para estes pacientes. 

Em relação à altura, sempre que possível deve ser aferida com o paciente em pé em um 

estadiômetro ou, ainda, através da altura decumbente quando for possível deitar de forma reta 

(ROMANO et al., 2017).  Entretanto, pacientes com PC podem apresentar uma série de alterações 
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musculoesqueléticas, bem como deformidades da coluna vertebral (SHIN et al., 2017; ROSENBAUN, 

2007) e com isso tornar esta medida um desafio.  

Com isto, Stevenson (1995) desenvolveu fórmulas preditivas (Tabela 2) que possibilitam 

estimar a altura através de medidas segmentadas (comprimento do braço, da tíbia e altura do joelho) 

(Figura 2). Importante ressaltar que foi um estudo realizado com crianças e, portanto, as equações se 

aplicam do nascimento aos 12 anos. Ademais, o estudo demonstrou que a fórmula que utiliza a altura 

do joelho como indicador para a altura é a que obteve menor erro em relação à altura aferida (R²=.97) 

e, portanto, é a mais indicada. Foi demonstrado por Haapala et al. (2015) que esta fórmula apresenta 

alta confiabilidade entre avaliadores e boa repetibilidade das medidas, o que permite que sejam 

utilizadas para monitorar o crescimento destas crianças. 

 
Tabela 2: Fórmula para determinar a altura de crianças com PC do nascimento aos 12 anos 

Medida Segmentar 
 
 

Estimativa da altura (A) em 
centímetros (cm) 

Desvio 
Padrão 

Comprimento do braço (CB) 
 

A= (4,35 x CB) +21,8 ±1,7cm 

Comprimento da tíbia (CT) A= (3,26 x CT) + 30,8 ±1,4cm 

Altura do joelho (AJ) 
 

A= (2,69 x AJ) + 24,2 ±1,1cm 

Fonte: Traduzido de Stevenson, 1995. 
 

Figura 2: Ilustração das medidas segmentadas propostas para estimativa de altura e a forma de obtê-las 
Comprimento do 

braço 

 

Realizada com um antropômetro através 
da medida da distância do acrômio à 

cabeça do rádio. Pode ser realizada com a 
criança em pé ou sentada e o braço 

relaxado com o cotovelo fletido a 90º. 

Comprimento da 
tíbia 

 

Realizado a partir da borda superomedial 
da tíbia até a borda inferior do maléolo 

medial, através de uma fita flexível. 

Altura do joelho 

 

Feita a partir da medida do joelho e o 
tornozelo dobrados a 90º, com um 

paquímetro ou antropômetro. Realiza-se a 
medida da distância do calcanhar à 
superfície anterior da coxa, sobre os 

côndilos femorais. 

Fonte: Adaptado de Stevenson, 1995. 
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Uma vez que a fórmula de Stevenson (1995) tem seu uso limitado para crianças até 12 anos, é 

sugerido que se utilizem as fórmulas propostas por Chumlea, Guo e Steinbaugh (1994) (Tabela 3) 

naqueles paciente acima desta idade, uma vez que foram validadas para uso até os 19 anos em um 

pequeno grupo de pacientes com PC (STEVENSON, 1996), ainda que tenha sido observada uma 

variância entre a estimativa pela fórmula e a altura decumbente (HAAPALA et al., 2015; BELL; 

DAVIES, 2006). 

 
Tabela 3: Fórmula para determinar a altura de pacientes com PC acima dos 12 anos 

Idade 
(anos) 

Sexo e etnia Estimativa da altura (A) em centímetros 
(cm) 

Desvio 
Padrão 

6 a 18 Meninos brancos A=40,54 + (2,22 x AJ) ±4,21cm 
Meninos negros A=39,60 + (2,18 x AJ) ±4,58cm 
Meninas brancos A=43,21 + (2,15 x AJ) ±3,90cm 
Meninas negros A=46,59 + (2,02 x AJ) ±4,29cm 

19 a 60 Homens brancos A=71,85 + (1,88 x AJ) ±3,97cm 
Homens negros A=73,42 + (1,79 x AJ) ±3,60cm 

Mulheres brancas A=70,25 + (1,87 x AJ) – (0,06 x I) ±3,60cm 
Mulheres negras A=68,10 + (1,86 x AJ) – (0,06 x I) ±3,80cm 

Legenda: AJ- altura do joelho em centímetros; I – idade em anos. Fonte: Traduzido de Chumlea; Guo; Steinbaugh, 1994. 

 

Curvas de Crescimento 
Sabe-se que a avaliação antropométrica de crianças e adolescentes envolve as medidas de P/A, 

peso-para-idade (P/I), altura ou estatura-para-idade (A/I ou E/I) e IMC-para-idade (IMC/I), o que não 

difere para àquelas com diagnóstico de PC.  Entretanto, os padrões de P/I e A/I são menores nas 

crianças com alterações neurológicas quando comparadas à população geral (SAMSON-FANG; 

STEVENSON, 2000; DAHL et al., 1996; KRICK et al., 1996; STALLINGS et al., 1995; STALLINGS 

et al., 1993; STALLINGS et al., 1993b). 

Isso porque mesmo quando nutridas estas crianças tendem a ter seu crescimento afetado e uma 

das consequências é que seu padrão de crescimento pode não ser corrigido mesmo com terapia 

nutricional (MARCHAND; MOTIL; NASPGHAN, 2006). Talvez isso se justifique pela própria 

alteração neurológica (ROMANO et al., 2017; ROSEMBAUN et al., 2007) ou ainda pela diminuição 

da atividade física observada nesses pacientes, pela ausência de força mecânica sobre os ossos, 

articulações e musculatura e/ou fatores endócrinos, além das altas prevalências de prematuridade e 

baixo peso ao nascer (TAMEGA et al., 2011; HENDERSON et al., 2007). 

Neste sentido, foram desenvolvidas curvas de crescimento apropriadas para os pacientes com 

alterações neurológicas (Tabela 4), sendo as mais atuais, de Brooks et al. (2011) aquelas recomendadas 

para a prática clínica, uma vez que abrangem todos os níveis GMFCS de comprometimento, além de 

levarem em conta se o paciente alimenta-se via oral ou de forma alternativa, por sonda de alimentação.  
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Tabela 4- Comparação entre as curvas de crescimento desenvolvidas para pacientes com PC 
Estudo Amostra Características das 

Curvas 
Desenvolvidas 

Observações e Limitações 

Krick 
et al., 
1996 

n= 360 
crianças com 
diagnóstico 

de PC 
quadriplégica 

(PCQ) 

Meninos e Meninas 
0 a 10 anos 

P/I e A/I 
Percentis P10, P50 e 

P90 

Comparou com as curvas de 
crescimento do National Center for 

Health Statistic (NCHS)* e observou 
que as crianças com PCQ classificadas 

com P50 nas curvas para PC, 
encontraram-se abaixo do P10 das 

curvas do NCHS; excluiu crianças com 
PC associadas a outras doenças e 
síndromes; seu uso limita-se aos 

pacientes com PCQ; apresenta apenas 
três percentis de corte 

Day et 
al., 

2007 

n=24.920 
pacientes 
com PC 

atendidos no 
Departament
o de Serviços 

de 
Desenvolvim

ento da 
Califórnia 

entre 1987 e 
2002 

Meninos e Meninas 
2 a 20 anos 

P/I, A/I, P/A e IMC/I 
Percentis P10, P50, 

P90 
GMFCS I ao V 

Fornece apenas três percentis de corte; 
não comtempla crianças menores de 2 

anos; apresentaram pontos de corte 
específicos para avaliação do estado 

nutricional: P < 10=desnutrição; P ≥ 10 
e ≤ 90=eutrofia; P > 90=sobrepeso. 

**Geralmente é vista com a referência 
de Steven et al., 2007, pois o nome do 

autor é Steven M. Day 

Brooks 
et al., 
2011 

n =25.545 
crianças com 
PC atendidas 

no 
Departament
o de Serviços 

de 
Desenvolvim

ento da 
Califórnia 
atendidas 

entre os anos 
de 1988 e 

2002. 

Meninos e Meninas 
2 a 20 anos 

P/I, A/I, P/A e IMC/I 
Percentis P5, P10, 

P25, P50, P75, P 90 e 
P95 

GMFCS I ao V 
GMFCS V considera 
via de alimentação 

Não comtempla crianças menores de 2 
anos; não excluiu do grupo amostral 

crianças com outras morbidades, o que 
talvez não reflita o crescimento ideal 
desta população de forma fidedigna; 

considera o GMFCS e a via de 
alimentação (via oral ou por sonda); 
gráficos de P/I apresentam uma faixa 

que destaca risco nutricional e de 
comorbidades associadas ao peso; 

apresentaram pontos de corte 
específicos para avaliação do estado 

nutricional: P < 10=desnutrição; P ≥ 10 

e ≤50= eutrofia; P > 50 e ≤ 90=risco de 

sobrepeso; P > 90= sobrepeso. 
*NCHS,1977 

 

No entanto, as curvas indicadas abrangem apenas crianças acima de dois anos, sendo que 

crianças abaixo dessa idade são contempladas apenas nas curvas propostas por Krick et al. (1996), que, 

no entanto, é adequada somente para pacientes com PC quadriplégica. Com isso, a ESPGHAN 
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(ROMANO et al., 2017), sugere que se utilizem as curvas propostas pela Organização Mundial da 

Saúde (WHO, 2006) para pacientes até os dois anos de idade. O que deve ser feito com extrema cautela. 

 
Estimativa de Composição Corporal 

Como citado, faz-se necessário o uso de outras medidas antropométricas além das medidas 

usuais de peso e altura e as estimativas de composição corporal de crianças podem ser obtidas através 

de uma série de técnicas (SCARPATO et al., 2017). Nesse sentido, o padrão ouro para obter 

composição corporal e garantir a adequabilidade da composição corporal é a densitometria com raio-x 

de dupla energia (DEXA) (KUPERMINC et al., 2008), entretanto este é um método caro e de difícil 

acesso. 

Assim, a ESPGHAN sugere que se utilize, para a estimativa do %GC as correções de Gurka et 

al. (2010) propostas para população com PC (ROMANO et al., 2017) (Tabela 5), as quais foram feitas 

a partir da fórmula de Slaugthers et al. (1988). Isto porque tal correções mostraram boa correlação 

estatística com o a DEXA (ROMANO et al., 2017; SCARPATO et al., 2017). 

 
Tabela 5: Equações originais de Slaughter para determinar percentual de gordura corporal e correção para crianças com PC 

População Equação original de Slaughter 
Soma das dobras tricipital e subescapular ≤35mm 
Homem  
 Pré-púbere¹ branco %GC=1.21 x (tri+sub) – 0,008 (tri+sub)² 

- 1.7 
 Pré-púbere negro %GC=1.21 x (tri+sub) – 0,008 (tri+sub)² 

- 3.2 
 Púbere branco %GC=1.21 x (tri+sub) – 0,008 (tri+sub)² 

- 3.4 
 Púbere negro %GC=1.21 x (tri+sub) – 0,008 (tri+sub)² 

- 5.2 
 Pós-púbere branco %GC=1.21 x (tri+sub) – 0,008 (tri+sub)² 

- 5.5 
 Pós-púbere negro %GC=1.21 x (tri+sub) – 0,008 (tri+sub)² 

- 6.8 
Mulher (todas) %GC=1.33 x (tri+sub) – 0,013 (tri+sub)² 

- 2.5 
Soma das dobras tricipital e subescapular ≥35mm 
 Homem (todos) %GC=0,783 x (tri+sub) + 1.6 
 Mulher (todos) %GC=0,546 x (tri+sub) + 9.7 
Correções desenvolvidas por Gurka et al.² 
 Correção geral +12.2 
 Correção adicional:  
  Homens -5.0 
  GMFCS mais 

severos 
+5.1 

  Negros -3.1 
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  Púbere +2.0 
  Pós-púbere -4.6 
  Dobras tri + sub > 

35mm 
-3.2 

Legenda: ¹Pré-adolescente: estágios Tanner 1 e 2; Adolescente: estágio Tanner 3; Pós-pubere: estágio Tanner 4 e 5. 
²Instruções para utilizar as correções para PC: sempre adicionar 12.2 ao resultado da equação de Salughter. Se o indivíduo 
se encaixar em uma das categorias adicionais, adicionar também a correção respectiva. Fonte: Gurka et al., 2010 

 

Adicionalmente, as pregas cutâneas tricipital e subescapular devem ser utilizadas 

rotineiramente. Sendo que os valores encontrados devem ser comparados com as tabelas de referência 

para população saudável, ou seja, OMS (2016) e Frisancho (1981), para identificar o percentil em que 

o paciente se enquadra. Valores inferiores ao percentil P10 indicam desnutrição (ROMANO et al., 

2017; SCARPATO et al., 2017; MARCHAND; MOTIL; NASPGHAN, 2006). 

A área muscular do braço, que pode ser calculada a partir das medidas de circunferência do 

braço e dobra cutânea tricipital (STALLINGS et al., 1993), também é um bom parâmetro para utilizar-

se rotineiramente a fim de detectar o estado nutricional dos pacientes, uma vez que esta medida tem 

uma sensibilidade maior em detectar desnutrição do que o parâmetro de A/I (SAMSON-FANG; 

STEVENSON, 2000). As tabelas e padrões de referência utilizados para encontras os percentis são os 

mesmos indicados para população saudável, ou seja, Frisancho 1981 (ROMANO et al., 2017). 

A bioimpedância elétrica (BIA) mostrou-se um bom parâmetro de determinação da massa livre 

de gordura, porém não houve correlação forte na determinação de massa gorda e percentual de gordura 

corporal (OEFFINGER et al., 2014; RIEKEN et al., 2011; LIU et al., 2005), entretanto, é um método 

confiável de estimativa de composição corporal quando comparado à DEXA (ROMANO et al., 2017), 

podendo ser utilizado desde que respeitadas as indicações e limitações do método. 

Holanda et al. (2020) destaca que é imprescindível avaliar a composição corporal e alimentar 

das crianças portadoras de Paralisia Cerebral, com a finalidade de determinar seu estado nutricional e 

identificar situações de risco viabilizando assim o planejamento de  ações de promoção da saúde e 

prevenção de doenças, deste público específico. 

 

Avaliação Global Subjetiva 
Minocha et al. (2018) realizaram um estudo observacional analítico para determinar a 

prevalência de desnutrição em crianças com PC através de um método subjetivo. Para tanto avaliaram-

se objetivamente os dados de 180 crianças, com idades entre 1 e 12 anos, que frequentavam um hospital 

terciário. Depois de comparar os dados subjetivos com métodos objetivos, concluíram que a Avaliação 

Global Subjetiva (AGS) pode ser uma ferramenta confiável para avaliar de forma subjetiva o estado 

nutricional de crianças com PC. Tal instrumento pode ser um bom aliado em triagens e para 

acompanhamento, uma vez que é não-invasiva, de baixo custo e fácil aplicação. 
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3 CONCLUSÃO 
Os resultados da Revisão Narrativa demonstram que a produção científica acerca dos métodos 

de avaliação antropométrica específicos para PC é muito escassa. Entretanto, a falta de estudos pode 

estar associada aos restritos descritores e poucas combinações booleano utilizadas. Talvez novos 

métodos de busca ampliassem os achados. 

Os artigos analisados, demonstram que não se deve estabelecer como meta para os pacientes 

com PC atingir índices antropométricos definidos para população geral. Estes pacientes constituem um 

grupo de grande risco nutricional para desnutrição e, por isso, deve-se utilizar os métodos de avaliação 

nutricional específicos para estes pacientes 

Entretanto, muitos dos métodos de avaliação recomendados ainda não são validados para esta 

população, neste sentido mais estudos podem ser desenvolvidos para melhorar a acurácia e 

fidedignidade da avaliação nutricional destes pacientes. 
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ARTICLE INFO  ABSTRACT 
 
 

As a universal clinical practice, central venous catheterization involves risks and raises many 
doubts in the patient's approach to complications, especially in the intravascular and intracardiac 
rupture of the catheters. Catheter rupture and embolization are the most feared, high-risk adverse 
events for the patient and stressful for family members and professionals involved. Even 
following the protocols correctly in handling the catheter, the indication of withdrawal does not 
prevent these complications. In this way we report the clinical and interventional experience with 
low weight child with rupture and intracardiac embolization of a large catheter fragment and we 
discuss the clinical approach in these cases and what is the best moment of withdrawal of these 
devices. 
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INTRODUCTION 
 
Central venous catheterization is a common practice in 
pediatric, neonatal intensive care units and is increasing in 
other areas of care from the patient to the emergency room¹. 
Central venous catheters provide safe, less invasive, but high-
risk vascular access for adverse events¹. An adverse event is 
defined as unintentional injury resulting in temporary or 
permanent disability and even prolonging the time of illness, in 
the hospital, and death of the patient as a result of the 
treatment provided². Peripheral Insertion Central Catheter 
(PICC) facility is indicated by providing safe, fast, effective, 
improve survival and reduce sequel, mainly venous dissection 
and thrombosis³. Catheter rupture and intravascular 
embolization account for about 1% of complications 
associated with central venous access. These events can occur 
with significant mortality rates4. In addition, the technical 
refinement of the intravascular devices allowed its installation  

 
 
even for children of extremely low weight (less than 1 kg) and 
stimulates the greater qualification of the professionals 
involved in the treatment of the child³. The decision about 
insertion of central catheter involves balancing risks and 
benefits where the benefits must overcome the risks³. Thus, 
continuous monitoring and the search for adverse effects are 
part of the quality therapeutic indicators and become a 
fundamental tool because they point out the quality of care and 
ensure safe care5. Once, correctly inserted, and positioned, 
PICC rupture is the most feared and risky adverse event. 
Catheter rupture is almost always multifactorial, but 
inadequate manipulation of the catheter, infusion with great 
intraluminal pressure, and poor technical quality of the 
material at the site of the puncture are among the most 
important determinants6. Thus, percutaneous insertion catheter 
ruptures (PICC) occur most commonly when they are 
introduced by access into the subclavian vein, resulting from 
compression of the catheter by the clavicle and the first rib, 
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known as pinch-off syndrome7. Radiography is still the 
method of excellence in checking the position of the catheter 
tip as it is accessible, inexpensive, quick, safe and feasible in 
any hospital unit soon after insertion and during its stay and in 
the detection of complications. But the immediate approach 
and follow-up of these patients is what most generates 
discomforts and doubts for the teams involved. Thus the 
objective of the report is to document the clinical and 
interventional experience with low weight child, review of the 
literature on the events of catheter rupture and to discuss the 
best moment of withdrawal of these devices. 

 
Case Report 
 
Patient MLGC, twin III, birth weight: 865g, female, 3 months 
and 21 days, hospitalized for 29 days, due to extreme 
prematurity (gestational age: 27 weeks), hydrocephalus after 
intracranial hypertension, was submitted to PICC implantation 
in the right saphenous vein for infusion of drugs and fluids 06 
days before the event. At 29 days of hospitalization and the 6th 
day of PICC, on 04/28/2019, PICC rupture related to clearing 
occurred. The radiograph showed the fragment of the catheter 
with its proximal part intracardiac and the distal part in the 
right femoral vein. The catheter fragment was large, about 20 
cm x 1.9 mm. Because it is of great extent and caliber less than 
60% of the lumen of the vessels, the risk of thromboembolic 
and obstructive complications of the vessel was very small. 
Therefore, other access for medication and fluids were 
obtained. The patient remained without abnormali
clinically stable. 
 

 

Figure 1. Radiograph 
 

 
Figure 2. Catheterization 
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After four days the infant was submitted to interventional 
catheterization for removal of the foreign body. It was 
observed by the image that the catheter was in part on
atrium and part on the right ventricular outflow tract without 
repercussion. Right femoral vein puncture, 5F introducer 
passage, insertion of Teflon guidewire was made until the right 
atrium and with the Judkins catheter the PICC ruptured was 
moved to the inferior vena cava and the tie catheter was 
advanced, laced the foreign body and externalized all 
fragments through by the femoral vein without intercurrences. 
In the end of the procedure, devices were removed and 
compressive dressing performed.
performed with infant intubated with orotracheal cannula 
number 3 and sedation with midazolam (0.05mg / kg), fentanyl 
(0.05mg / kg) and ketamine (0.05mg / kg) and mechanical 
ventilation: respiration rate (45), PEEP (5), inspiration 
pressure (18), inspiration time (0.45), Fio2 (40%) and 
peripheral venous access in the right axillary vein.

Figure 3. Loop catheter used for extraction

Figure 4. Ruptured PICC catheter (20 cm x 1.9 mm) after 
extraction

DISCUSSION 
 
It is a worldwide consensus that central venous access devices 
are essential for the management of critical patients in both 
intensive care units and inpatient units.
whenever there is inadequate handling. The first care should be 
made to sure that the tip is properly positioned to avoid 
perforations of the heart and pericardium avoiding the 
formation of pleural and pericardial effusions. The second care 
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consensus that central venous access devices 
are essential for the management of critical patients in both 
intensive care units and inpatient units.1 Adverse events occur 
whenever there is inadequate handling. The first care should be 

tip is properly positioned to avoid 
perforations of the heart and pericardium avoiding the 
formation of pleural and pericardial effusions. The second care 
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is in handling and avoiding extrapolation of the imposed 
forces, devices of poor technical quality, in addition to the 
disease and the vascular anatomy of the patient6-9. To avoid 
catheter rupture it is necessary not to use excessive force and 
syringes with capacity of less than 10ml because they have 
infusion pressure greater than that supported by the PICC9-10. 
Circuit rupture may or may not be directly related to the length 
of stay but also to the quality of the infused solutions11. The 
establishment of handling standards, using safe quality 
catheters, constant checking of catheter position, avoiding 
infusion of fluids under high pressure are items that should be 
routine. Furthermore, in preventing catheter rupture, inhibiting 
the formation of thrombi by means of safe heparinization with 
maintenance of 1 IU / ml of permeabilizing solution in these 
devices is indicated by reducing the risk of obstruction and 
thrombosis or microemboli12. 
 
Many of these adverse events are asymptomatic, may go 
unnoticed and undiagnosed. These catheters may undergo 
incomplete ruptures, with multiple holes in their path, and 
infusion with multiple leakage similar to a shower13. This may 
be an early, high-risk signal for complete catheter rupture 
especially during withdrawal. Once ruptured, the possibility of 
embolization to smaller vessels with obstruction to significant 
anterograde flow or intracardiac embolization, lung or even 
arterial circulation by the foramen ovale in the case of 
neonates and minor children and in patients with intracardiac 
shunt is great. In these cases, one should avoid handling the 
patient with unsuccessful attempts at intravascular removal of 
these foreign bodies. The immediate measure in approaching 
the patient is not to panic the team of professionals involved in 
handling the patient, to obtain other access, and to normally 
maintain the treatment and not attempt to remove the foreign 
body blindly.Removal of the foreign body should be done 
electively, planned and scheduled, with the patient clinically 
stable. Almost always when the foreign body locates in vessels 
of greater caliber or intracardiac the withdrawal by 
intervention in hemodynamics is the safest and more 
successful form. In some cases the surgical approach may be 
necessary mainly when the foreign body locates in vessels of 
smaller calibers. In hemodynamics some catheters are specific 
for removal of foreign bodies from the vascular system.  
 
As the PICC technique popularized much, being universal, it 
led to the development of devices of smaller caliber more 
refined. In the absence of the loop catheter for fishing the 
foreign body there is the possibility of grasping the foreign 
body with loops made with wire guides of small caliber 
forming a hook and a loop type in withdrawal14. The 
possibility of serious problems after rupture and embolization 
of the fragment makes careful observation an excellent tool 
during the use of the central catheters15. Once the adverse 
event has occurred, monitoring the site of fragment's impaction 
with radiography is still the best diagnostic and control method 
these situations. Removal of the foreign body should be 
planned and scheduled electively and with the patient 
clinically stable11. Desperate measures are more harmful to the 
patient than the effect of the adverse event itself.In the 
withdrawal of the embolized fragment, several techniques are 
used, but those that use the loop-type catheter are currently the 
most adequate4. On the other hand, the hemodynamicist should 
use the technique that is most familiar and safe. Most 
interventionalists have the opportunity to encounter a vascular 
foreign body throughout their clinical practice13. Although 
there is a significant rate of complications in case the catheter 

fragment remains, the incidental finding in other imaging 
studies is not uncommon and is reported in 5% to 40% of the 
cases referred for evaluation13. Hence the need to increasingly 
think about these adverse events and track them continuously. 
It is very important to implement simple routines, algorithms 
and good conducts within the hospital units universally among 
those involved in the treatment. Finding and establishing 
conduit protocols for such events is essential.  Prevent adverse 
events related to central venous access devices as well as 
measures to be followed in the occurrence of such adverse 
events. Remembering that the therapeutic arsenal is in constant 
modification, procedural increments, new techniques will 
always arise and reduce the frequency of adverse events is a 
challenge that should be the goal always. 
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O1289 - IMPROVING TIMELY DISCHARGE BYUSING
GOAL ORIENTED ROUNDING AND TEAM BASED
COMMUNICATION
Alistair Phillips1, Nicole Berndsen1, Courtnay Caufield2, Maureen
Davis2, Pooja Nawathe3, Stephen Robert3, Vincent Olshove1

Cedars-Sinai Medical Center, Surgery, Los Angeles-United States1;
Cedars-Sinai Medical Center, Nursing, Los Angeles-United States2;
Cedars-Sinai Medical Center, Pediatrics, Los Angeles-United States3

Background: Discharge planning for complex congenital heart
patients is challenging for the multi-disciplinary team, especially in
a cardiac critical care environment. Delays in discharge are often
attributed to poor team planning and communication. Multi-
disciplinary collaboration with effective communication ensures a
seamless and timely discharge.
Methods: Members of the multi-disciplinary team collaborated to
establish a rounding process in the intensive care unit to have
patients discharged by noon. The rounding process, implemented
in October 2015, had pre-defined goals and involved all members
of the team: nursing, physicians, case management and allied health
professionals. Patient status, eligibility for discharge and anticipated
needs were discussed and planned accordingly by appropriate team
members. Rounds were audited for goal completion and efficiency
and patient discharge times were tracked.
Results: We identified four crucial multidisciplinary rounds:
(1) Operational rounds which are brief overview rounds conducted
in a conference room, establishing key goals for the day including
preparing for the following days discharges, (2) Work rounds –
bedside rounds, (3) 4 pm hand-off rounds – review of key goals
days, and reviewing barriers to discharge and (4) Late evening
rounds with bedside nurse to make sure goals are on track. Surveys
were conducted at 1 month and 3 months after process education
and implementation was completed. Responses were from all
disciplines. There was an overall increase in process understanding,
overall efficiency (p< 0.1). Prior to implementation of process,
25% patients were discharged prior to noon. From October 2015-
September 2016, 40% of patients were discharged before noon.
Conclusion: Establishing a process for goal-oriented, multi-
disciplinary rounding improves team communication and coordi-
nation of care in preparation for discharge. Ensuring timely

discharge improves patient satisfaction and patient flow within the
cardiac critical care unit.

O1660 - A CLINICAL EFFECTIVENESS PROGRAM
LEVERAGING AGGREGATE PATIENT DATA AT
THE POINT OF CARE IMPROVES VALUE IN
PATIENTS UNDERGOING CONGENITAL HEART
SURGERY
Andrew Shin, Ling Loh, Joseph Kim, Heather Freeman, Natalie Pageler,
Michael-anne Browne, Christy Sandborg, Paul Sharek, Claudia Algaze
Stanford University, Pediatrics, Palo Alto-United States

Background: Healthcare in the United States is increasingly losing
value. Decreasing variation is central to reducing waste and cost.
The rapid adoption of information technology is regarded as an
important means to promote high value care. We describe a
clinical effectiveness program leveraging personalized comparative
effectiveness information at the point of care to provide target
hospital goals for patients following congenital heart surgery.
Methods: Using an observational pre-post-intervention design,
patients undergoing one of the 10 core congenital heart surgeries
as defined by the Society of Thoracic Surgeons were included.
The setting was a tertiary university-affiliated academic children’s
hospital between September 6, 2016 and December 19, 2016.
Personalized comparative cohorts encompassing 2 years of
pre-intervention data were constructed utilizing the electronic
health record (EHR). Based on the aggregate data, target hospitali-
zation goals (e.g., target extubation time) were tailored for every
patient and made visible peri-operatively for healthcare providers in
real-time. Outcomemetrics included intensive care unit (ICU), total
post-operative length of stay (LOS) and associated cost.
Results: A total of 51 patients were enrolled with 47 (92%)
completing the program. Other than the Fontan operation, all
surgeries experienced a reduction in LOS. We found an aggregate
reduction in LOS and variance for ICU (median 3 [IQR 3-4] vs
5 [IQR 3-7] days, p< 0.001; mean 3.6+ 1.9 vs 6.5+6.5 days,
p= 0.003), and total postoperative LOS (median 6[IQR 5,8] vs
8[IQR 6,12] days, p< 0.001; mean 6.5+2.3 vs 10.9+9.9 days,
p= 0.003), compared with the pre-intervention period. Mortality,
reintubation, ICU and hospital readmission rates were unchanged.
The annualized cost savings is estimated to be approximately
$2.5 million.
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significant gradient reduction occurred. In 2 cases of native CoA
(23 and 34 years old man) in early follow-up (6 and 8 months after
the procedure) in angio CT small aneurysm formations was
observed. Both patients were treated successfully with covered
stents. In follow-up in one patient (presented for valve implanta-
tion) stent fracture was found and no other complications were
observed.
Conclusions: Implantation of new cobalt-chromium AS XL and
XXL is a good therapeutical option for the treatment of stenosed
great vessels.

P1556 - PATIENTS AGE IMPACT ON THE RESULTS
OF THE TRANSCATHETER ATRIAL SEPTAL
DEFECT CLOSURE
Anna Kaneva-nencheva1, Elisaveta Levunlieva1, Lubomir Dimitrov1,
Kiparisija Nenova1, Ivan Velkovski1, Rumen Marinov1, Stojan
Lazarov2, Dobri Dobrev1

National Heart Hospital, Pediatric Cardiology, Sofia-Bulgaria1;
National Heart Hospital, Congenital Heart Surgery, Sofia-Bulgaria2

Transcatheter closure with self-expandable double disc devices
(DDD) became a method of choice in the treatment of secundum
atrial septal defects (ASD). The complications remain the main
concern of the procedure despite the gained experience. The aim
of the study is to assess the relationship between the patients age
and event-free procedure.
Patients and Methods: We retrospectively reviewed the data base of
169 consecutive patients, 112 children, mean age 9,8 (3,2) years
(group 1) and 57 adults, mean age 39 (14,6) years (group 2), with
attempted DDD, Amplatzer type, performed in a tertiary heart
center.
Results: Event-free course was observed in 148 pts. (88%). There
were 6 major complications (1 death due to unrecognized retro-
peritoneal bleeding; 3 early and 1 late embolizations with surgical
removal and 1 acute pulmonary edema in patient on chron-
iodyalisis). Fifteen minor complications were observed
(3 explantations before release due to unstable DDD position;
3 transcatheterly removed embolizations; 1 gastrointestinal
bleeding; 1 small pericardial effusion; 7 postprocedural dysrhyth-
mias - atrial fibrillation/flutter). Table. Comparison of the type
and rate of complications in both groups
Conclusions: ASD device closure is an effective and relatively safe
procedure at any age. Patients age has no impact on the major
complications and embolizations. They are related mainly to the
preprocedural assessment of the ASD size and morphology.
Patients age influences dysrhythmias that need precise pre- and
postprocedural estimation and treatment.

P1559 - RIGHT VENTRICLE DEPENDENT
CORONARY CIRCULATION IN A NEWBORN
CRITICAL PULMONARY VALVE STENOSIS
Lourdes Gomes, César Esteves, Ranulfo Matos, Ralph Coutinho,
Luciana Nina, Diego Macedo, João Saba, Antônio Carlos Carvalho,
Célia Silva
UNIFESP, Cardiology, São Paulo,-Brazil

Introduction: Coronary-cavitary connections often associated with
pulmonary atresia with intact interventricular septum, may occur
in neonates with critical pulmonary stenosis (PS), which adds a
worse prognostic.
Objectives: To describe a rare case of critical PS with coronary
circulation dependent on the right ventricle (RV) .
Case report: –baby girl, born at term, BW= 3350 g. Maternal
history of gestational diabetes and systemic arterial hypertension. A
systolic murmur was heard at the first day, being well in hospital
time she was discharged home on the third day of life. On her
ninth day, she presented to a pediatric cardiologist with tachy-
cardia and weight loss. In her investigation: Chest x-ray showed
mild cardiomegaly, slight oligaemic pulmonary fields ; ECG -
sinus rhythm, QRS + 60° and incomplete RBBB. Echocardio-
graphic findings: critical PS, PFO with bidirectional shunt, mod-
erate tricuspid regurgitation, a hypertrophied good-sized right
ventricle (RV). Estimated RV pressure was 118mmHg, and a
2mm patent ductus arteriosus. She was admitted to the hospital
and started on prostaglandin. At 28 days of life, she was referred to
our center for pulmonary balloon valvuloplasty (PVB). Hemo-
dynamics findings: RV-PA gradient of 45mmHg and RV/AO
ratio of 1.39. After RV angiography, PVB with a Power-flex
balloon 10× 2, was performed, followed its deflation, the patient
went to complete atrioventricular block, cardiogenic shock and
death despite exhaustive CPR manoeuvers. Going back to review
her angiographies the left coronary artery were seen arising directly
from the right ventricular outflow tract.
Conclusion: decompression of the RV was probably the cause of
death. Aortography should be performed prior to PVB in
suspected cases

P1569 - LONG TERM RESULTS OF ULTRAHIGH
PRESSURE BALLOON ANGIOPLASTY FOR
PERIFERAL PULMONARY ARTERY STENOSIS.
COMPARISON ANALYSIS WITH STENT
PLACEMENT
Mizuhiko Ishigaki1, Sung-Hae Kim2, Tanomo Ono2, Keisuke Sato2,
Jun Yoshimoto2, Norie Mitsushita2, Masaki Nii2, Kisaburo Sakamoto2,
Yasuhiko Tanaka2

Shizuoka Children’s Hospital, Cardiology, Shizuoka-Japan1;
Children’s Hospital, Cardiology, Shizuoka-Japan2

Background and Objectives: Balloon angioplasty for postoperative
pulmonary artery stenosis is an important therapeutic option to
maintain and facilitate the pulmonary circulation. During the past
decade, manykinds of non-compliant balloons which provide
excellent trackablity have been widely used. Especially, efficacy of
ultra-high-pressure balloons (UHPB) such as CONQUEST@ has
been also reported, but their long term benefits are not known. To
analyze the long term efficacy of UHPBs against postoperative
branch pulmonary artery stenosis compared to stent implantation.
Methods: Retrospective analysis of follow-up catheterization data
over three years after angioplasty by UHPBs or stents against the
lesions with biventricular corrective surgery. Five cases, 11 bran-
ches of UHPB group and 8 cases, 9 branches of stent groups are
included.

Table.

Group 1(N= 112) Group 2(N= 57) p

Closure rate (%) 97 92 ns
Total complications (%) 4,6 28,6 0,000
Major complications (%) 1,9 7,1 ns
Total embolizations (%) 2,8 7,1 ns
Dysrrhythmias (%) 0,9 10,7 0,007
TTE size (mm) 14,3± 3,1 18,6± 4,4 0,000
TEE size (mm) 14,8± 3,3 20± 5 0,000
Qp/Qs 1,9± 0,5 2,2± 1 ns
Device size (mm) 16,5± 4 23,3± 5,7 0,000
Difference DDD-TTE (mm) 2,1± 2,4 4,7± 4,2 0,000
Septal aneurism (%) 35,2 41,1 ns
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A miocardiopatia dilatada caracteriza-se pela diminuição da força de contração sistólica miocárdica 
com consequente dilatação de câmaras cardíacas. É a forma mais comum de miocardiopatia na 
infância, mas pouco se sabe sobre sua real incidência. A apresentação clinica da doença é de 
espectro amplo, podendo ser diagnosticada como achado de exame. Pode se apresentar como uma 
arritmia, cianose generalizada, dor precordial, sincope, e até morte súbita. O diagnóstico de certeza é 
dado pelo ecocardiograma, que mostra, dentre outras alterações, o ventrículo esquerdo dilatado, 
com tendência a modificação da sua morfologia e redução da fração de ejeção ventricular esquerda e 
da fração de encurtamento. O objetivo do estudo é conhecer o perfil epidemiológico e a evolução 
dos pacientes acompanhados no setor de pediatria do Hospital de Clínicas da Universidade Federal 
de Uberlândia, avaliar a evolução clínica e o resultado terapêutico nesses pacientes, montar um perfil 
epidemiológico que possa identificar estes pacientes mais precocemente e abrir novas linhas de 
pesquisa a serem investigadas em futuros estudos. Serão incluídos pacientes de zero a 13 anos 
incompletos portadores de miocardiopatia dilatada adquiridas na infância diagnosticadas no período 
de janeiro de 2005 a setembro de 2015. Será feita uma avaliação dos prontuários, preenchida uma 
ficha de coleta de dados epidemiológicos e realizado uma análise para a verificação do perfil 
epidemiológico dos pacientes e avaliação da evolução e do tratamento empregado. 
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f YIR  1
In vivo visualization  and quantification  of leukocyte  endothelial  cell

~Jntetaefions  during  cardiopulmonary  bypass  with  means  of  intrav-
italmicroscopy
Florian M.-J.  Wagner,  Wolfgang Schiller, Armin  Welz
Dep.  of  Cardiac Surgery, University  of Bonn,  Germany

Purpose: To  visualize  and  quantify  the  influence  of  paediatric  cardiopul-
monary  bypass  (CPB)  on  leukocyte  endothelial  cell  interaction  and  micro-
circulation  as  an  early  crucial  step  in  inflammatory  reactions.  Methods:
Newborn  piglets  were  subjected  to  hypothermic  CPB  (H, n=9)). Intravital
fluorescence  microscopy  (IVM)of  subcutaneous  tissue  was  performed  to
analyse  leukocyte  endothelial  cell  interactions  (grading  of  rolling-sticking-
free flowing leukocytes), capillary perfusion  (functional  capillary density)  and
vascular  morphology  (diameters,  length,  structure)  during  CPB  and  com-
pared  to  a nativ control  group  (C, n=7). IVM  images  were  videotaped, dig-
itally  processed  and  analyzed  focusing  on  microvascular  alterations  as
inflammatory  signs. Results: IVM  pictures  were  recorded  only  under  stable
hemodynamic  conditions  (H: PvRmean=65mmHg; C: RRmean=58mmHg;
H: CO=112ml/min/kg,  C: CO=98ml/min/kg).  After  45  minutes  of  CPB
leukocytes  showed  obvious  signs  of activation:  Increase  in  rolling  (C: 6,6%;
H:  19,l%)and  sticking  of  leukocytes  (C:  5,0%;  H:  47%)to  the  vascular
endothelium. Hematology  showed a decline  in neutrophil  counts  at  the  end
of  CPB  (C:  52,6%; H:  21,5%). Breakdown  of  functional  capillary  density
(FCD):  (C:  317  mm/sqmm;  H:  37mm/sqmm)  and  reduced  capillary  flow
velocities  indicated  a massiv alteration of capillary  perfusion. Arteriolar  vaso-
constriction  and  venular-capiUary  vasodilation  occured  as  possible  signs  of
deranged  vasoregulation. Conclusion:  IVM  was snown  to  be  a  reliable  tool
for  quantification  of  inflammatory  tissue  damage  due  to  CPB. For  the  first
time  leukocyte  activation,  altered  microvascular  perfusion  and  changes  in
vasomotor  function  were  directly  visualized.  Increased  leukocyte  adhesion,
ischemic  tissue  damage  caused  by  a  perfusion  deficit  and  hemodynamic
imbalance  of  the  microvascular  network  are  early  signs  for  the  onset  of  an
inflammatory  reaction  caused  by CPB.

YIR  2
Tissue  engineered  vascular  autograft  (teva):  the  possibility > lor
developing  ’ideal* venous  autografts  and  the  influence  of  cell  origin
on  the  outcome
MatiabK^Witanabe,  $>shiliaru  Shin’oka,  Satoshi  Tohyama,  Narutoshi  Hibino.,
Takeshi  KoUUtna, loru  Ishida, Yasuharu hnai,  Mitunori  Yatnakawa*
Tokyo Women’s  Medical  University, Tokyo, *Yamagata  University, Yamagata,Japan

Tissue engineered  vascular autografts  (TEVA) were created and the  influence
of  cell  origin  on  the  outcome  of  such  grafts  was  examined.  Methods:  For
Group  I (N=4), vascular myofibroblasts  were obtained  from  femoral  veins of
mongrel  dogs. For  Group  II  (N=2), dermal  fibroblasts  were  obtained  from
subcutaneous tissue of other dogs. In each group, TEVAs were made by seed-
ing these  cells onto  tube-shaped  biodegradable  polymer  scaffolds  composed
of PGA non-woven  fabrics  and  co-polymers of  1-lactide and ^  caprolactone
(P(CL/LA). Next, the  IVCs of these same dogs  were  replaced  with TEVAs.
After  3,4,5  and 6 months  in group  I, and  1 and  3 months  in group  II,

angiographies were performed,  and then  the  dogs were  sacrificed.  Implanted
TEVAs  were  examined  both  grossly  and  immunohistologically.  Results:  In
group  I, the  angiographies  showed  no  stenoses  or  dilatations  in  each  of  the
TEVAs. Furthermore, there  was no thrombus  inside the  graft  despite the lack
of any anticoagulation  therapy. Overall, the gross appearance  of all specimens
appeared  similar  to  those  of  native IVCs. Implanted TEVAs contained  suffi-
cient  amounts  of  extracellular  matrix  and  immunohistological  staining
revealed  that  there  was  an  endothelial  cell  lining  on  the  luminal  surface  of
each TEVAs. In  group  II, both  dogs showed  symptoms  of  IVC  obstruction
within  several weeks after  implantation. Angiographies  revealed total occulu-
sion  of both TEVAs. Conclusions:These  results  strongly  suggest the  possibil-
ity  for  developing ’ideal’ venous  autografts  with  good  anti-thrombogenicity
and  growth  potential  by  using  an in  vivo  tissue  engineering  technique. The
origins  of  the  cells  (Group  I: mesodermal  origin. Group  II: ectodermal  ori-
gin)  seeded  on  the  polymer  scaffolds  affected  the  outcome  of  the TEVAs,
such  that  the  use of  vascular  myofibroblasts  for  creation  of TEV

YIR3
Inflammatory  and  proliferative  response  to  biodegradable  stents
produced  from  iron-based  alloys:  cellular  and  molecular  studies
after  incubation  with  porcine  and  rabbit  fibroblasts, endothelial  and
vascular  smooth  muscle
Martin  Wicdemann,  Mattitfas^Pcustcr, Para  Wuebbolt,  Qcrd  Hausdorf, Christian
von  Schnakcnburg*
Departments  of  Pediatric Cardiology and  *Pcdiatric Nephology,  Hannover  Medical
School, Hannover,  Germany

Introduction: In vivo studies  after  implantation  of corrosive  degradable  stents
into  porcine  coronary  arteries  and  the  descending  aorta  of  rabbits  have
demonstrated  minimal  inflammatory  response  and  neointimal  proliferation.
The  following  study  was  designed  to  assess  whether  differences  in  gene
expression  of  vascular  endothelial  derived  growth  factor  (VEGF)  and  trans-
forming  growth  factor  beta  (TGF-beta)  could  be  demonstrated  in  vitro.
Methods: Fibroblasts  (FB), vascular  smooth  muscle  (vSMC)  and  endothelial
cells (EC) were isolated from  porcine and rabbit aorta  and skin. Defined  stent
segments of a biostable 316-L  (PUVA, Devon  Medical, Germany)  and a cor-
rosive  biodegradable  iron-stent  (NOR-I,  Devon  Medical,  Germany)  were
incubated  in  cell  cultures  for  up to  7  days. Cultures  without  stents served  as
controls.  For  mRNA-isolation,  cells  were  harvested  after  0  h,  2  h,  1  day, 3
days and  seven days. Proliferation  was assessed by cell counts before  trypsina-
tion. Expression studies ofVEGF  and TGF-beta  were performed  after  reverse
transcription  using  quantitative  real-time  PCR  (Taqman  TM,  Applied
Biosystems, Germany). PCR  cycles to  reach the threshold  of detection  (CT)
were determined  and  normalized  to  GAPDH  (delta CT  method). Results:
EC and  FB were adherent, confluent  and increased their  cellular density dur-
ing  cultivation  with  316-L  and  degradable  iron-stems.  In  contrast  vSMC
showed a decreased  adherence  after  3 days, no  vital  cells  were  observed  after
7 days in cultures incubated with degradable  Fe- stents. Incubation with 316-
L  and  control  vSMC  showed  no  growth  abnormalities.  Gene  expression
encountered  non-significant  differences  of  less  than  1 PCR  cycle  in  all  cell
lines  and  incubation  protocols. Conclusion: Porcine  and  rabbit  EC, FB  and
vSMC show no different  molecular  response  to incubation  with 316-L-  and
iron-stents. Whether  cell death of vSMC  may potentially  reduce  neointimal
proliferation  requires  further  investigation,
quantitative  PCR
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vra. 4
Reoperation  after  the  anatomic  correction  of  the  transposition  of
the  great  arteries
A.TouchotJ.  Losay,A. Serraf, F. Lacour-Gayet,  E.  Belp,j?Zoghbi,J/Brumaux,A.
Captterou,  C.  Planche
Hospital Marie Lanttelongue,  Paris,  Frame

Technique  of the TGA  anatomic  correction  and  repair  of associated  cardiac
anomalies  in  complex  cases can  lead  to  morbidity  and  subsequent  reinter-
ventions. This  prospective  study  aims  to  assess  the  incidence  of  reoperation
and  its  results. Between  1982  and January  2000,  1200  pts  were  operated  on’
at  the  same center,  102  (8.6%) died  and  were  lost  to  FU.The  1095  survivors
had  a mean  FU of 58.3 m. one hundred  twenty  eight  reoperations  were per-
formed  in  110  pts  (10%).  Reoperation  was  done  for  PS  in  43  pts,  PM
implantation  and  residual shunt  in  16 each.AI  in  13, cava thrombosis  in 11,
LVOT  obstruction  in  9, MR  in  7  and  for  coronary  stenosis  in  6. Actuarial
freedom  for  reoperation  was 90,83  and 82% at 5,10  and  15 y. Surgery  for PS
was not  observed  after  9  y  but  operation  an AI  occurred  all  along  the  FU.
Coronary  obstruction  repair  was  done  after  5  y  in  5  of  the  6  pts.
Reoperations  incidence  was  significantly  higher  in  complex TGA  (21.4  vs
5.3%, p  <  .001)  as reinterventions  on  PS and AI  (6.6  vs 2.3% and 2.5  vs .4%,
p<.001). Surgery  for  LVOT obstruction, PM  implantation  and shunt  closure
were  only  done  in  complex TGA. After  arterial  switch  operation,  reinter-
ventions  are more frequent  in complex TGA; they occurred more  often  early
in  the  FU  but  surgery  for  PS  is seen  up  to  9 y  after  the ASO  and  for AI  all
along  the  FU. Need  for  coronary  obstruction  relief  is  rare but  seen late.

YIR  5
Activity  of  paxillin  helps  drive  postnatal  pulmonary  arterial
remodelling
/. Diaguc,  S.M.  Half$fKogaki^).  Kiclty,  S.G. Haworth
Unit of Vascular Biology  mill Pharmacology,  Institute  of Child Health,  London,  UK

The  pulmonary  arterial smooth muscle cell actin  cytoskeleton  is remodelled
immediately  after  birth  and  connective  tissue  deposition  increases.  We
hypothesised  that  the  activity  of  focal  adhesion  proteins  linking  these struc-
tures would be enhanced during adaptation.We  therefore  studied the expres-
sion  and  activity  of  the  focal  adhesion  protein  paxillin  in  the  pulmonary
arteries  of  48  normal  and  neonatal  chronically  hypoxic  pulmonary  hyper-
tensive  piglets  from  fetal  life  to  adulthood.  Results: By  immunohistochem-
istry, paxillin  showed  site  specific  and  temporal  changes  in  expression  after
birth  being distributed  throughout  the  media  in the  fetus  and  newborn  and
decreasing  transiently  in the  inner  media  during  the  first  week  of life. SDS-
PAGE showed  two principle  paxillin  isoforms, 60 and 66 kDa, both  decreas-
ing transiently  after  birth  (p  < 0.05)  and then  increasing with  age  (p <  0.05).
2 ^  dimensional  gel electrophoresis  demonstrated  multiple  isoforms  but  only
one mRNA  was evident  on  Northern  blot  analysis, indicating  post  transla-
tional  processing.  A  postnatal  shift  in  the  isoelectric  point  towards  more
acidic  forms  indicated  an  increase  in  phosphorylation. The  60 kDa  isoform
was the more  phosphorylated, on both  tyrosine  and serine. Serine  phospho-
rylation  increased  transiently  after  birth  ((p  <  0.01)  while  both  phosphory-
lations  decreased  transiently  at  14  days of  age.  In  pulmonary  hypertension,
the  transient  postnatal  reduction  in  protein  expression  was  abolished  and
phosphorylation  increased  (p  <  0.01).  Conclusion: These  findings  suggests
that  the abrupt  distension of the  vessel wall at birth  is associated with  changes
in  the  composition  and  the  enhanced  activity  of  focal  adhesion  proteins,
changes  which  are  compromised  in  pulmonary  hypertension.  Ultimately,
therapeutic  control  of  these  focal  adhesion  signalling pathways would  enable
us  to  influence  structural  remodelling.  Supported  by  The  British  Heart
Foundation.

YIR  6
Trans-ventricular  repair  of Tetralogy  of  Fallot  in  infancy:  up  to  26
years  follow-up
Christos Alexiou,  Hyam Mahmood, Ahmed Al-Kliaddour, Anthony  P. Salmon,
Barry  R.  Keeton,  Marcus  P. Haw, James L.  Monro
Department  of Cardiac  Surgery, Tlie General  Hospital,  Southampton,  UK

Objective: To evaluate the need  for re-operation, the incidence  of arrythmias,
the  function  of the right  ventricle  and the  survival  following  trans-ventricu-
lar repair of tetralogy of Fallot (TOF)  in  infancy. Patients: Between  1974 and
2000,  91  infants  (mean  age  200–90days,  range  16-364days)  underwent  a
trans-ventricular  repair  of  a  simple  TOF  in  our  unit.  Six  patients  had  a
previous aorto-pulmonary  shunt. Sixty-six procedures  were  urgent  or  emer-
gency. A  trans-annular  patch  (TAP)  was  inserted  in  76  patients  (83.6%).

Follow-up  was  100%  complete  (mean  14.5–5.2years,  range  0-25.8years).
Results: There  were  two  operative  deaths  (2.2%). Thirteen  patients  under-
went  re-operations  or  catheter  re-interventions. Freedom  from  re-operation
or  catheter  re-intervention  at  20  years  was  87–4%.  A  re-operation  for
RVOTO  was performed  in  3 patients. Twenty-year  freedom  from  re-opera-
tion  for  RVOTO  was  92–3%.  Six  patients  required  pulmonary  valve
replacement  (PVR)  due  to  severe  regurgitation. Twenty-year  freedom  from
PVR  was 96–3%  (3 patients  had PVR  more  than  20 years  after  their  oper-
ation). Use of a trans-annular  patch  did  not  significandy  affect  the need  for
re-operation  or  catheter  re-intervention. There  was one  late  death. Twenty-
year survival was 97–l%.Two  patients developed intermittent  first  or second
degree  heart block  and one developed  late recurrent  ventricular  tachycardia.
None  had  a  QRS>180msec.  All  but  one  patient  are  currently  in  NYHA
functional  class  I  having  good  right  and  left  ventricular  function.
Conclusions:Trans-ventricular  repair ofTOF  in infancy carries an acceptable
operative  mortality. Arrythmias  are  rare  and  the  survival  is comparable  with
that  of the general population. Pulmonary  regurgitation  is mostly  well  toler-
ated  but  its complications  may  develop  even  after  twenty  years  postopera-
tively, and  therefore  lifelong  follow-up  is essential.

MODERATED  POSTER SESSIONS

Session 2: Cardiac Anesthesia, ICU
Care/Neonatal/Respiratory  Management

Resynchronization  pacing  is  a useful  adjunct  to  the management  of
acute  heart  failure  after  surgery  for  congenital  heart  defects
JanousekJ., Vojtovic  P.,  Hucin  B., Tlaskal T.,  Gebauer  R.A.,  Gebauer  R., Matejka
T., MarekJ.,  Reich  O.
Kardiocentrum,  University  Hospital Motol,  Prague,  Czech  Republic

Acute  hemodynamic  effect  of atrioventricular  (AV) and  inter/intraventricu-
lar  (IV)  resynchronization  accomplished  by  temporary  pacing  using  epicar-
dial  pacing  wires  was  evaluated  in  20  children  after  surgery  for  congenital
heart  defects  aged  3.4  months  to  14.0  years  fulfilling  the  following  criteria:
1. presence  ofAV and/or  IV conduction  delay and 2. need  for  inotropic sup-
port. AV resynchronization  (n  =  13)  was achieved  by AV delay  optimization
during atrial  synchronous  RVOT pacing. IV resynchronization  (n  =  14)  was
accomplished  by atrial synchronous  pacing from  lateral  RV wall in 7 patients
with  right bundle branch block and normal AV conduction  and by atrial syn-
chronous  multisite  ventricular  pacing  in  7  patients  after  AV  resynchroniza-
tion. AV resynchronization  resulted  in  increase  in arterial  systolic, mean  and
pulse  pressure  of 7.2  +/-  8.3  % (p  <  0.01), 8.6  +/-  8.1  % (p  <  0.005)  and
6.9.+/-  13.5 % (p NS), respectively.  IV resynchronization  used  either  alone
or  added to previously performed  AV resynchronization  led to (further)  pres-
sure  increase of 7.0 + / -  4.7 %, 5.9 + / -  4.7 % and 9.3 +/-  7.8  %, respective-
ly  (p  <  0.001  for  all).  Combined  effect  of  AV  and  IV  resynchronization
resulted  in  systolic, mean  and  pulse  pressure  increase  of mean  (range)  10.2
+ / -  5.0  (4.0 -  19.1)  %, 8.6 + / -  5.4  (0.8 -  14.8) % and  15.2 + / -  8.5  (6.1  -
33.3)  %, respectively  (p  <  0.001  for  all). Increase  in  systolic  arterial  pressure
after  IV resynchronization  was positively correlated  with both baseline QRS
duration  (r2  =  0.62, p  <  0.05)  and extent  of QRS  shortening  (r2  =  0.66, p
<  0.05). In conclusion, resynchronization  pacing led to  a significant  increase
in arterial  pressure  and  was a  useful  adjunct  to the  treatment  of acute  post-
operative  heart  failure.

Somatostatin;  a  new  therapeutic  option  for  the  treatment  of  chy-
lothorax
Buttiker V, Hug Ml, Burger  R,  Banziger  O
Department  of Neonatology  and Intensive  Care,  University  Childrens  Hospital
Zurich,  Switzerland

The  standard  treatment  of  chylothorax  in  pediatric  intensive  care  today
includes  conservative  therapy  with  fat  free  nutrition, total  parenteral  nutri-
tion  and  if this  is not  successful  an operative  treatment  (pleurodesis, Hgation
of the duct, pleuroperitoneal  shunt). We describe  four  patients who had chy-
lothorax  and  did not  respond to  conservative  treatment  with  fat  free  nutri-
tion  or TPN. They  were  not  in  the  condition  for  operative  treatment  and
were  treated  with  continues  infusion  of somatostatin. Starting  dose  was  3.5
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micro/kg/min  and infusion  was increased every day up to  10 micro/kg/min
after  three  days. In  three  patients, chylothorax  ceased  with  the  continuous
somatostatin  infusion  without  severe side effects  during the first 9 to  11 days
of  treatment. One  patients  with  Down  syndrome  was  treated  without  suc-
cess  and  died  in  cardiac  failure.  Conclusion:  Somatostatin  is  a  therapeutic
option  for  treatment of chylothorax  and could  reduce surgical  intervention,
hospitalisation  time  and  allows early  enteral  feeding.

Doppler  echocardiography  (luring  nitric  oxide  inhalation  for
neonatal  pulmonary  hypertension
Huang,  G. Y., Wu,  L.,  Lin,  Q.S.,  Sun,  B,  Sun,  B
Children’s  Hospital,  Medical  Center  of  Fudan  University, Shanghai,  PR.  China

To assess the  effects  of Doppler echocardiography on monitoring  pulmonary
hypertension  during  inhalation  of  nitric  oxide  (iNO)  in  the  treatment  of
neonatal  hypoxic  respiratory  failure.  15  neonates  (2.44  –  0.59  kg  of  body
weight)  with  pneumonia, NRDS  or  PPHN  were  admitted  into  NICU  in
the  age  of  1̂20  days.  All  patients  had  respiratory  failure  in  aggressive
mechanical  ventilation.  Doppler  echocardiography  combined  with  Color
Flow Mapping  was utilized  to examine  the  cardiac function  reflected  by  left
ventricular  ejection  fraction  (LVEF)  and  to  quantitate  systolic  pressure  of
pulmonary  artery  (SPAP)  based  on  tricuspid  regurgitation  (TR),  PDA  or
VSD shunting. Systolic blood  pressure  (SBP)  was read when  echocardiogra-
phy  was  carried  out  and  a  ratio  of  SPAP/SBP  was  calculated. The  results
showed  that  all  patients  had  PDA  with  3 right-to-left,  3 left-to-right  and 9
bi-directional  shunt. TR  was revealed  in  11 cases. One  patient  had  also per-
imembranous VSD  with  bi-directional  shunt.  SPAP  increased  in  all  patients
ranged  at  the  level  of  59–7  mmHg  prior  to  iNO  and  decreased  to  42–7
mmHg in  30̂120 min, and to  36–10mmHg  in  18-24 hr  post  initiation  of
iNO  at  3-10  ppm  respectively  (p<0.001). SPAP/SBP  was 0.9010.12  prior
to  iNO  and  decreased  to  0.6910.10  in  30-120  min,  and  to  0.5910.17  in
18̂24  hr  post  initiation  of  iNO  (p<0.001).  However,  significant  changes
were  not  observed  for  both  LVEF and  SBP post  initiation  of iNO. We con-
cluded  that  Doppler  echocardiography  is  invaluable  in monitoring  the  effi-
cacy  of iNO. The  strategy  of iNO  is  effective  and  safe  in  the  treatment  of
pulmonary  hypertension  due  to  hypoxia.

Serum  s-lOOb  release  after  infant  cardiac  surgery  is  associated  with
reduced  cerebral  blood  flow  velocity  and  abnormal  electroen-
cephalogram
Qin DR*Justo  RN,  Burke  CJ,  Pohlner  PGJalali  H,AveryJ,  Colditz PB
Tlie Queensland  Centre for Congenital Heart  Disease,  Queensland,  Brisbane,
Australia

BACKGROUND: Serum  S-100B  has been reported  as a marker of cerebral
injury  after  cardiac  surgery. The  purpose  of this study  is to  explore  the  rela-
tionships  between  S-100B  release  and  changes  in  electroencephalogram
(EEC)  and cerebral  blood flow velocity  (CBFV)  after  infant  cardiac  surgery.
METHODS:  10-channel  video  synchronised, continuous  EEC  monitoring
was performed  for  a 24-hour-period  from  6 to  30 hours  after  surgery  in  27
infants  with  no  preoperative  neurological  abnormalities.  Peak  CBFV  in  the
anterior  cerebral  artery  was  measured  by  ultrasonography  at  1, 2, 3  and  5
hours  post-reperfusion.  S-100B  was  measured  by  radioimmunoassay  at  the
end  of  bypass  (early  S-100B)  and  24  hours  after  reperfusion  (late  S-100B).
PLESULTS: Patient  age  was  5719  days  (range: 4-142  days). Early  S-100B
level  was  1.3010.48ug/L  and  late  S-100B  level  was 0.4310.25ug/L  for  the
entire  study  group. High  early  S-100B  correlated  with  longer  bypass  time
(r=0.51,  p=0.0061)  and  was  associated  with  the  use  of  circulatory  arrest
(p=0.02), but  not  the  length  of  circulatory  arrest.  Higher  levels  of  late  S-
100B  correlated  with  reduced  CBFV  at  1, 2  and  3  hours  post-reperfusion
(r=-0.45, p=0.0195, r=-0.44, p=0.0221  and r=-0.51, p=0.008, respectively).
Three of the 27 (11%) patients had an abnormal EEG.An abnormal EEG was
associated  with  high  late  S-100B  levels  (p=0.038;  odds  ratio  at  O.lug/L
increase oflate  S-100B:2.07;95%confidence  interval:  1.041-4.115).Neither
bypass time  nor  age  was associated  with  abnormal  EEG.  CONCLUSION:
Higher  serum  S-100B  protein .release  after  infant  cardiac surgery  is associat-
ed with reduced cerebral blood flow velocicy.An elevated serum S-100B pro-
tein level at  24 hours after  open  heart surgery  in  infants  may be a marker  for
post-operative  cerebral  dysfunction.

Recovery  of  cerebral  blood  flow  velocity  in  infants  following
hvpothermic  cardiopulmonary  bypass
Qin  DRJusto  RN,  Burke  CJ, Colditz  PB, Janes  EFJalali  H,  Pohlner  PC
Tlie  Queensland  Centre for  Congenital Heart  Disease,  Queemland,  Brisbane,
Australia

BACKGROUND: Reduced  cerebral blood flow velocity  (CBFV)  in  infants
after  profound  hypothermic  cardiopulmonary  bypass  (HCPB)  has  been
reported. Blood  haemoglobin  level may abo  affect  the  recovery  of  CBFV  in
infant  cardiac surgery.The aim of this study  is to evaluate  the influence of the
degree  of both  hypothermia  and  haemodilution  on  CBFV  following  infant
cardiac surgery. METHODS: Peak CBFV in the anterior  cerebral artery  was
measured  by pulsed Doppler  intermittendy  throughout  the operation until 5
hours  post-reperfusion  in  28  infants  undergoing  cardiac  surgery.  Arterial
haemoglobin  was measured  at  the same time. The  patients were  divided  into
three  groups  according  to  die  degree  of  intraoperative  hypothermia:  mild
(30-32-C,  n=8),  moderate  (22-28-C,  n=16)  and  deep  (17-18-C,  n=4).
RESULTS: Peak  CBFV  decreased significantly  (p<0.01)  in  all the  groups  to
less than  50% of  the  preoperative  level during HCPB  and returned  to more
than 65% of the prebypass level  1  hour following reperfusion. However, com-
pared  to  the  moderate  group, both  mild  and  deep  groups  had  a lower  peak
CBFV recovery at  1 hour (p<0.001), 2 hours (p<0.01)  and  3 hours  (p<0.05)
after  reperfusion  with a higher  haemoglobin  level (p<0.05). It was abo  found
that  there  was a negative correlation  between  peak  CBFV  and  haemoglobin
level  at  1 and  2  hours  after reperfusion in  the  whole  cohort  of patients  (r=-
0.56, p=0.002  and  r=-0.57, p=0.0017, respectively). CONCLUSION: The
recovery of cerebral blood flow velocity in infants  with HCPB may be  affect-
ed  by  both  the  degree  of  hypothermia  and  haemoglobin  level.  Reduced
CBFV  was  associated  with  higher  haemoglobin  levels  following  infant  car-
diac surgery.Attention  to postoperative haemoglobin  leveb may be of impor-
tance  in  optimizing  neurological  protection.

Pulse  oximetry  enhances  accuracy of capnometry  in  cyanotic  heart
disease
dc Vries,J. W., Plotz,  F,  van Vught,J., Sreeram,  N
Wilhelmina  Children’s  Hospital,  Utrecht, Tlie  Netherlands

We  evaluated  the  relationship  between  delta-CO2  (the  difference  between
arterial  [paCO2]  and  end-tidal  [pET-CO2]  carbon  dioxide  partial  pressures)
and systemic oxygen saturation  (SpO2), to assess whether SpO2 could be used
as  a  correction  factor  to  estimate  the  paCO2  from  ;the  pET-CO2.  The
anesthetic  records of 64 interventions (103 data sets) in 50 children  with cyan-
otic heart  disease were evaluated. Interventions included prostaglandin E ther-
apy, interventional  catheterization and surgery. pET-CO2  was monitored  by a
mainstream  capnometer  attached  to  the  ventilator  circuit;  continuous  pulse
oximetry  was  performed  and  arterial  blood  gas  samples  were  taken  during
normothermic  ’steady  states’  before  and  after  interventions. The  correction
formula  derived from  these  retrospective  data  were  validated  prospectively  in
39  interventions  in  an  additional  34 patients  with  cyanotic  heart  disease  (61
data sets). Regression  analysis revealed a good correlation between  SpO2  and
delta-CO2  (1^2=0.89, p<0.01). The  resulting  regression  equation,  corrected
pET-CO2  =  raw  pET-CO2  -0.37  x  SPO2  +40,  was  used  to  calculate  the
paCO2  from  the pET-CO2  for  any spO2  and subsequendy  validated  in  the
prospective  study. The  r*2  for  the correlation between  paCO2  and  raw pET-
CO2  was 0.17, while  the  r*2  for correlation  between  paCO2  and  corrected
pET-CO2  was 0.95  (p<0.01).The  raw pET-CO2  bias (+/-  2SD)  was  12  (-
1.3  and  25.4) mm Hg, while  the the corrected pET-CO2  bias  was 0.23  (-4.2
and  4.7)  mm  Hg. Decision-making  with  respect  to  ventilator  setting  would
have  been  accurately  supported  in 92% of  cases while  using corrected  pET-
CO2  values, compared  with  5% of  cases  when  using  raw  pET-CO2  values
alone. Capnometry  is enhanced when  used in combination  with  SpO2 mon-
itoring, and correcting pET-CO2  for  the  degree  of  hypoxia

Inhaled  Nitric  Oxide  (iNO)  in  pediatric  cardiac  surgery: end of  the
honey-moon?
E.  Mazza,  R.M.  Bini,A.  Ballotta, H.  Kandil,  M.  Lamti,A.  Cazzaniga,A.
Giamberti,  G.  Poml,A.  Frigiola
Istituto  Policlinico  San  Donato  Milanese, Milan,  Italy

Our  clinical  experience  with  the  use of iNO  starts in  1993 and  includes  50
pts undergoing  corrective  surgery, mean  age  4 mo  ( 2 wk-9  mo)  and  mean
weight 3.3 Kg ( 2.7̂6.8 Kg).The underlying heart  defects were: complete  av
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septal  defect  30  (  90% with  Down’s  syndrome),  truncus  arteriosus  6,  total
anomalous  pulmonary  venous  drainage  6, single  ventricle  undergoing  modi-
fied Fontan  operation 2 and 2 pts with  LV and RV assisted device  for  LV and
RV  failure  respectively. Mean  dose  of iNO  was  18+8  ppm, mean  duration  of
treatment  was 5+4  d, mean  oxygen  saturation  under  treatment  was 98+2  %,
mean  FiO2  0.6. Mean  intubation  period 8+4  d. There  were  3 deaths  (6%),  1
for  sepsis the other  2 for  refractory  hypertensive pulmonary  crisis. Among our
study group, 7 pts, with  the  longest  period  of treatment  (mean of 8 d), devel-
oped  hypertensive  crisis  upon  discontinuation  of  treatment  with  iNO  and
required  a longer  period  of  endotracheal  intubation.  Conclusion: iNO  is an
indispensable  therapeutical tool in the post operative management  of pediatric
cardiac  pts but  1) the  use of iNO  reduces the production  of endogenous  NO
(normally  restored  after  48  hr  from  the  ECC;  2)  during  the  weaning  from
N O  low  saturations  should  be  accepted  until  the  pulmonary  endothelium
restores its capacity of producing endogenous NO. 3) the longer the period of
iNO  treatment,  the  more  difficult  is  to  wean  the  patients  with  subsequent
prolungation  of  their  endotracheal  intubation:  this  may  lead  to  significant
adverse  effects  4)  together  with  iNO  we  suggest  the  administration  of  low
dose  of  systemic  vasodilators  such  as nitroprusside,  in  order  to  stimulate  the
endogenous  production  of cGMP  with  the  same pattern  of NO.

8
Lessons  in nosocomial  infection  control  in pediatric  cardiac  surgery
in  a new  hospital  in  a developing  country
Shalmni  A
Amrita  Institute  Of  Medical  Sciences, Cochin,  Kerala,  India

Peditric  cardiac-surgical  patients  are more  prone  to acquire  nosocomial  infec-
tions compared  to adults because of longer duration of ventilation  and invasive
lines,  more  number  of  infusions  and  lower  immunity  compared  to  adult
patients. Retrospective  analysis of data  from  340 pediatric  patients who  under-
went  cardiac surgery between July  1,1999 and December  31,1999 in our hos-
pital  showed  nosocomial  infection  rate  of  12.3%.  The  measures  taken  to
decrease problem  of nosocomial infection  included  installation of laminar flow
in the  ICLJ  for  preparation  and dilution  of pharmacological  infusions, installa-
tion  of UV filters in  scrub  area, regular  check  on  water  quality by  water cul-
tures  from OT  and  ICLJ area, improving quality control  and  checks on  CSSD
for  sterility, intensive in-house  teaching of staff about  management  of intravas-
cular  lines anuse of intravenous and respiratory  filters. With  these measures, the
infection  rate  in  next  6  months( Jan  1, 2000  to June  30, 2000)  decreased  to
5.7%  in  385  patients. The  measures  for  preventing  nosocomial  infections  in
pediatric  cardiac surgery  patients  are  relevant  to  the  deveopling  world.

Relationship  between  venous  saturation  and  anaerobic  metabolism
in  neonates  following  one  or  two  ventricle  procedures
CM  Hoffman,  JS  Tweddell,  NS  Ghanayem,  KA  Mussatto,  RT  Fedderly
Children’s  Hospital  and  Medical  College  of Wisconsin,  Wisconsin,  USA

Critical  limitations  in oxygen  delivery  result  in perioperative  organ  dysfunc-
tion  and  death. Compared  to  neonates  undergoing  an  arterial  switch proce-
dure  (2VP),  neonates  undergoing  single  ventricle  palliation  (1VP)  have
hemodynamic  limitations  imposed  by  the  obligate  inefficiency  of  mixing
physiology,  arterial  desaturation,  and  parallel  circulation.  In  1VP  patients,
arterial saturation  is sometimes limited with the  intent of improving systemic
oxygen  delivery, although  tissue  oxygen  levels  may then  fall  below a critical
threshold. We  hypothesized  that  the  anaerobic  threshold  would  occur  at  a
similar  venous  saturation  in both  groups  of patients. A prospective  perioper-
ative  database  was  maintained  on  seventy  high-risk  neonates  undergoing
either  1VP (n=51)  or  2VP  (n=19).All  patients  had  continuous  SvO2  mon-
itoring  for  the  first  48  postoperative  hours.  Arterial  blood  gases  were
obtained  at standard  intervals. A standard  base  excess  (BE)  <  -4 mEq/L  or a
change  in BE exceeding -2 mEq/L/hour  were  used  as indicators  of anaero-
bic metabolism. The  relationship  between  SvO2 and  anaerobic  risk  was test-
ed  by logistic  regression  and  the  likelihood  ratio  test. Data  from  3000 hours
of  monitoring  were  analyzed. The  overall  anaerobic  risk  was 4.1% in  1VP
and  1.8%  in  2VP. In  each  group, the  risk  of anaerobic  metabolism  increased
as SvO2  approached  30% (p<0.001). There  was  no  significant  difference  in
the  risk  of  anaerobic  conditions  between  1VP  and  2VP  until  SvO2  <30%
(p<0.001).The  anaerobic  threshold  is the same in  neonates  undergoing  1VP
and  2VP. Patients  undergoing  the  Norwood  procedure  do  not  have  unique
tolerance  to  venous desaturation. Strategies to optimize  SvO2  are thus justi-
fied  in  both  groups  to  reduce  the  risk  of sub-lethal  organ  damage  or  mor-
tality.

10
Sedation  with  propofol  and  remifentanil  in  pediatric  cardiac
catheterization
Roemer,  U-, Kozlik-Feldmann,  R.,  Reicliel,  S.,  Duroux,A.,  Rittker,  C,  Diller,
C,  Daehritz,  S*.  Netz,  H.
Department  of Pediatric Cardiology  and  Intensive  Care,  *Department  of Cardiac
Surgery, University Hospital  Grosshadern, Munich,  Germany

In  pediatric  cardiac  catheterization  sedation  and  analgesia  are  necessary.
Routinely  intravenous  sedatives  and  central-acting  analgetics  are  combined
and mostly applied as bolus injection. Because of long half time of commonly
used  drugs  individual  control  is not  satisfactory.  Our  aim  was  to  establish a
secure  and  well  controllable  regimen  for  analgesia  and  sedation  in  cardiac
catheterizations.  We  performed  cardiac  catheterization  in  60  pediatric
patients,  aged  0  ^  16 years  (mean  3.7  years)  using  continuous  infusion  of
short-acting agents. Twelve patients  (20 %) underwent  catheter  intervention.
After  premedication  with  midazolam  (O.lmg/kg  i.v.)  patients  received  an
initial  bolus  of propofol  (mean  1.5 mg/kg), followed  by continuous  infusion
of  propofol  and  remifentanil. Vital  signs, amount  of  sedatives  needed  and
quality of sedation were monitored. The sedation  was carried out by an expe-
rienced  intensivist. For induction of sleep a mean of 2.8 mg/kg propofol  and
0.56  ug/kg  remifentanil  were  needed. To maintain  deep  sedation  0.072  and
0.03  ug/kg/min  were  required,  respectively. Twenty-six  patients  received
temporarily  increased  infusion  rates  (mean  0.092  mg/kg/min  and  0.035
Hg/kg/min)  or  an  additional  propofol  bolus  (0.5  ^  1.9  mg/kg)  to  prevent
waking  up. There  was no  significant  difference  between  infants  and  patients
over  1  year  of age. All  catheterizations  could  be  performed  under  sponta-
neous  breathing. There  were  no  severe complications  related  to  sedation. In
a  mean  time  of  19  min  after  cessation  of  drug  application  patients  were
awake. Continuous  application  of  propofol  and  remifentanil  provides  a  safe
and  feasible  method  for  sedation  in

11
Effects  of  induced  hypothermia  for  treatment  of  low  cardiac  out-
put  immediately  after  Fontan  operation
Mitsuru  Aoki,Yasuharu  Imai,  Kazuhiro  Seo,Toshiharu  Sin’n’oka,Jun  Ohta
Tokyo  Women’s Medical  University, Tokyo, Japan

Cardiac  output  after  Fontan  operation  is dependent  on  pulmonary  vascular
resistance because of lack in pumping chamber in pulmonary circulation, and
therefore  inotropic  agents  have  limited  effects  in  treatment  of  low  cardiac
output  immediately  after  Fontan operation  caused  by acute elevation of pul-
monary  vascular  resistance  by  cardiopulmonary  bypass.  Effects  of  induced
hypothermia  (rectal temperature  of 34Ĉ,  under general  anesthesia)  for  treat-
ment  of low cardiac output  immediately  after  Fontan procedure  (appendage-
to-pulmonary  artery  anastomosis,  F)  were  studied  in  60  patients  (pts);
hypothemia  group (H)  after  F: 50 pts, normothermia  group  (N)  after  F: 10)
using hemodynamic  monitoring  by Electromagnetic  flowmeter  in  operating
room  and  Swan-Ganz  catheter  in  ICU. PH  was  managed  in  the  alpha-stat
manner. The  results  showed:  1. Increased  pulmonary  vascular resistance and
reduced  ventricular  filling  immediately  after  cardiopulmonary  bypass,  2.
Lower heart rate with comparable  cardiac output  in group H compared  with
group  N,  3. Higher  mixed  venous  saturations  in  group  H  compared  with
group  N, 4. Increased  IVC/SVC flow ratio during  hypothermia. The results
suggest  that  induced  may improve  ventricular filling by lowering  heart  rate,
and  may  exert  protective  effects  in  abdominal  organs  by  lowering  oxygen
consumption  and  improving  blood  flow  distribution  in  patients  with  low
cardiac  output  immediately  after  Fontan-  type procedures.

12
Impact  of  intraoperative  transesophageal  echocardiography  in  sur-
gical  repair  of congenital  heart  disease  in  children
Bernath  MA,  Sekarski  N,  Hurni  M,  Corno AF,  von  Segesser LK,  Payot  M,
Chassot  PG
Service d’Amsthesiobgie,  Centre  Hospitalier  Universitaire Vaudois, Lausanne,
SuHtzerland

Background: Intraoperative  transesophageal  echocardiography  (TEE)  in sur-
gical  repair  of  congenital  heart  disease  is  reported  to  have a 3-15% surgical
impact  on  pre  cardiopulmonary  bypass  (CPB)  attitude,  and  prompted  a
return to CPB  for further  repair of residual defects in  0̂13%  of cases. Design:
We  analyzed  465  consecutive  intraoperative  TEE  performed  on  children
ranging  from  1 day-16  years  old, during  congenital  heart  repair  from  1991
to  1999. Material  and  methods:  Intraoperative TEE  diagnostic  results  were
reviewed,  and  their  impact  on  surgical  approach  were  studied  both  before
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and  after  CPB, searching  for  residual  defects  prompting  a return  to CPB  for
further  repair. Safety  of intraoperative TEE was studied.Total  number  includ-
ed  failed TEE. Results: TEE  had  a preCPB  diagnostic  impact  in  108  of  465
examinations  (25%), of  which  44  (9.5%)  had  impact  on  surgical  approach.
Highest  impact  was found  in anomalous  venous  returns  (57%)  [p  =  0.002],
andVSD  (17%)  [p =  0.02]. PostCPB TEE  revealed  major  residual  defects  in
61  patients  (13%)  of  which  28  (6%)  prompted  further  repair  under  CPB.
Highest  impact  was  found  in  mitral  valve  repairs  (45%)  [p  =  0.0002].TEE
showed  absence  of residual  defects  in  22 of reoperated  cases  (5%). TEE  fail-
ure  occurred  in  5  infants  (1.1%)  all  <  5kg,  2  for  missed  probe  insertion
(0.4%),  3  because  of  ventilation  problems  (0.6%). Accidental  TEE  related
extubation  occurred  in  2  infants  (0.4%)  without  consequence. No  compli-
cations occurred  in  children  >  5kg. Conclusion: Intraoperative TEE  in  con-
genital  heart  repair  in  children  is  valuable, with  a  therapeutic  index  of 5%.
Given  the  variation  of  highest  impact  within  diagnostic  groups  in  pre  and
postCPB periods, and  the  low complication  rate, we recommend  intraoper-
ative TEE  in  all children  >  5 kg, and  cautiously  in  small  infants.

Session 3: Cardiac  Imaging: CT, PET,
MRI-MRA
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The  quality  and  usefulness  of  spiral CT  and  3-D  images  in  patients
with  central  airway  disease  associated  with  congenital  heart  disease
Kim  Y.M.,  Oh  M.H.,  Kim  T.H.,Yoo  S-J.,  Park IS.,  Clio  D.J.,  Kim  W.H.,  Lee
Y.T.
Department  Of  Radiology, Sejotig  General  Hospital,  Pucheon, Korea

We  analyzed  the  quality  and  usefulness  of  the  spiral  CT  and  three-dimen-
sional  images in  56 patients  with  central  airway  disease  associated  with  con-
genital  heart  disease.  Forty-nine  patients  (86%)  were  less  than  5  years  old,
including  3 neonates  and  31  infants. Their  median  age  was  9.7  months  and
median  body  weight  was  7.6  kg.  Spiral  scanning  was performed  after  seda-
tion  with  chloral  hydrate  (n4̂7)  and  administration  of  contrast  media
(n=56)  via  the  pedal  route  (n=48).  It  was performed  with  as thinner  colli-
mation  as  possible  from  1  to  3  mm  and  overlapped  reconstruction  of
50-20%. The  airway  stenoses  were  located  at  trachea  in 26  and bronchus  in
31.Their  causes were aortic arch anomalies  (n=8), posteriorly  malposed  aor-
tic  arch  (n=7)  and  ascending  aorta  (n=5),  innominate  artery  compression
(n=6), aortic  arch  anomaly  (n=8), absent  pulmonary  valve  (n=6), displaced
or dilated  cardiovascular structure  (n=20), and pulmonary  artery  sling (n=2).
Motion  artifact  caused  mild or negligible  image degradation in most patients
except  7. The  quality  was  graded  as good  in  32  and  excellent  in  15. Non-
sedated  children  with  breath-holding  scan  present  more  severe motion  arti-
fact  by  cardiovascular  pulsation.  In  the  evaluation  of  the  airway  disease
associated  with  congenital  heart  disease, the  misregistration  artifact  caused
the  image  degradation,  but  diagnostic  three-dimensional  images  could  be
obtained.The  spiral CT  and three-dimensional  reconstruction  may be served
as primary diagnostic  modality  in the  uncooperative  children with  congeni-
tal  heart  disease  and  suspected  airway stenosis.

14
Cardiac  response  to  exercise  in  patients  after  atrial  correction  of
transposition  of  the  great  arteries  assessed  by  exercise-MRI
AmdA.  W.Roest*, Ernst  E.  van der Wall*, Albert  ie  Roos*,  Patrik  Kunz*,Joost
C.  van den Aardweg*,  HildoJ.  Lamb*,  Hubert  W. Vliegen*, Willem  A.  Helbing*
*Leiden  University  Medical  Center, £Interuniversity  Cardiology Institut,  Leiden,
Tlie  Netherlands

Background:  After  atrial  correction  for  transposition  of  the  great  arteries
(TGA), reduced exercise capacity  is common. Currently, magnetic  resonance
imaging  (MRI)  techniques  are  available  to  study  biventricular  function  in
response to exercise.The purpose  of the present study was to evaluate cardiac
function  at  rest  and  with  exercise  in  atrially  corrected TGA  patients  using
ultra-fast  MRI. Methods: In  24 TGA patients  after  Mustard or  Senning  cor-
rection  (26–5  years, NYHA  class  I or  II)  and  16 controls  (25–5  years)  car-
diac  function  was  evaluated  at  rest  and  with  exercise  using  a  Philips
MR-scanner  and  a  MR-compatible  bicycle  ergometer.  MR-exercise  level
was based on 60% of peak oxygen uptake, measured during a preceding grad-
ed  maximal exercise  test. Results: Oxygen  uptake  at peak  exercise  was lower
in  the  patients  (29–7  vs 42–5ml/min/kg,  p<0.05),  as  was  peak  heart  rate
(162–23  vs  176–9bpm,  p<0.05). At  rest,  22  (92%)  patients  had  a  normal
(i.e47%)  right  ventricular  (RV)  ejection  fraction  (EF)  and  all  had  a normal
left  ventricular  (IV) EE However, in only 2  (9%) patients, RV EF showed a

normal  (i.e5%)  increase  with  exercise and 5  (20%) patients  had a normal  LV
EF  response  to  exercise. In  the  patients, RV and  LV stroke  volume  did  not
increase  in  response  tot  exercise, and  RV  end-diastolic  (EDV)  and  end-sys-
tolic  volume  (ESV)  increased  (EDV: 158–57  to  165–59ml; ESV: 70–35  to
76–38ml; both p<0.05). LV-EDV and LV-ESV did not  change  in with  exer-
cise. Conclusion: Exercise-MRI  is feasible  in TGA  patients  after  atrial  cor-
rection,  revealing  an  abnormal  response  of  RV  and  LV to  exercise  in  21  of
the 23 patients with  normal  resting RV and  LV EF. Not  only  RV, but  also LV
function  was depressed. These results confirm  concerns  on  long-term  ven-
tricular  function  after  atrial  correction  of TGA.

15
Noninvasive  quantification  of left-to-right  intracardiac  shnt  volume
by magnetic  resonance  phase-shift  techniques  in  children with  nor-
mal  hearts  and with  congenital  heart  disease
Shigeru  Uemura*, Takashi Takeuchi*, Hiroyuki  Suzuki*,  Komai
Yoshihiro**,Keiichi  Fujiwara**,Satosbi  Handa**
Department  of Pediatrics,  Wakayama Medical  College*First  Department  of Surgery,
Wakayama  Medical  College**Circulatory  Heart  Center,  Oriono  lzumi,
Wakayama, Japan

The  purpose  of  the  present  study  was  to  determine  whether  velocity-
encorded  phase-difference  magnetic  resonance  imaging  (MRI-PC)  can
assess  the  magnitude  of  intracardiac  left-to-right  shunting  in  children  with
ASD  and VSD. The  accuracy  and precision  of MRI-PC  and  cine  gradient
echo  imaging(cine  MRI)  were  studied  in  9  control  children  following
Kawasaki  disease  without  valve  regurgitation  nor  without  cardiac  shunting.
Ten  patients  with  ASD(age  range.l  to  13  years)  and  eleven  patients  with
VSD(age range.l  to  10 years)  underwent  cine MRI  and MRI-PC  measure-
ments  of  flow  in  the  proximal  aorta, main  pulmonary  artery  and  ASD, fol-
lowing by cardiac catheterization. Stroke volume measured  by cine MRI  was
excellently  correlated  with the flow in the proximal  aorta in the control chil-
dren(<=1.000)  and in the patients with ASD(<=0.989). In  control  children,
there  was  a excellent  correlation(< = 1.000)  between  the  flow  in  the  proxi-
mal  aorta  and  in the  main  pulmonary  artery. In  patients  with ASD, the  cor-
relation of the pulmonary-to-systemic blood flow ratio(Qp/Qs)  measured  by
MRI-PC  and by oxymetory  was good(<=0.743,p<0.05). We could  measure
directly  the  shunt  flow  through  ASD  by  MRI-PC  for  the  first  time. The
shunt  flow  directly  measured  by MRI-PC  was  excellently  correlated  with
the  added  flow  in  the  proximal  aorta  and  the  main  pulmonary  artery.  In
patients  with VSD, the  correlation of the Qp/Qs  measured  by MRI-PC  and
by oxymetory(<=0.902,p<0.01)  was better  than  that  in  patients  with ASD.
These  data  show  that  the  clinical  value  of  MRI-PC  must  be  considered
within  the  perspective  of the  standard  imaging  modalities  usually  applied  in
children  with ASD and VSD.

16
Accuracy  of 3D  contrast-enhanced  MR  angiography  evaluation  of
aortic  abnormalities  in  children
Osamu  Ohtsu,  Kotaro  Oyama,  Kuuihiro Yoshioka,  Mikaru  Matsuo,  Slioichi  Chida
Departments  of  Pediatrics  and  Radiology,  Iwate  Medical  University  Memorial
Heart  Center,  Iwatc, Japan

To  assess the accuracy  of 3D contrast-enhanced MR  angiography  (MRA)  in
the  diagnosis  of aortic  abnormalities  in  infants  and children, we prospective-
ly  studied  72  patients  (median  age  12 months, range  5  days-15  years)  with
congenital  heart  disease. X-ray  angiography  (X-ray)  within  a  median  of  2
days  was  used  as the  gold  standard  for  the  comparison  of  results. Diagnoses
included  three  types  of  aortic  pathology:  right  aortic  arch  and  or  aberrant
aortic  branch  vesseb (n=27), stenosis or dilatation  (n=20)  and shunts (n=33,
62  vessels). Gadolinium-enhanced  (O.lmmol/kg)  MRA  was performed  on a
1.5  T  Signa  (GE  Medical  Systems,  Milwaukee, Wisconsin).  Independent
observers  assessed  images  for  aortic  anatomy  using  multiplanar  reconstruc-
tion  (MPR), maximum  intensity  projection  and  shaded  surface  display. The
vessel  diameters  of  ascending  aorta  (AAo,  n=50),  descending  aorta  (DAo,
n=62),  subdavian  artery  (SCA, n=62)  and  stenotic  segments  (n=15)  were
measured  using MPR. MRA  was consistent  with  X-ray  in  all patients  with
right aortic arch and or aberrant  vessels and with stenosis or dilatation. MRA
correctly  diagnosed  54 shunts  (87%)3  1.6  mm  in  diameter  with  X-ray  and
there  was no  false  positive. Shunt vessels2  1.3 mm  in diameter were not  iden-
tified  by  MRA.  In  measuring  the  vessel  diameter  of AAo,  DAo, SCA  and
stenosis, mean  differences  between  MRA  and  X-ray  values  (MRA-X-ray)
were -0.9 (95%CI:-3.3,1.4),0.1(-1.6,1.7),-0.2(-1.7,1.3)  and  -0.6(-2.1,0.9)
mm,  respectively.  Interobserver  and  intraobserver  variability  of  diameter
measurements  performed  in  MRA  was2  0.2  (95%CI: -1.0,  1.4)  and2  0.6
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(-0.4,  1.6)  mm,  respectively.  MRA  is  an  accurate  noninvasive  modality  to
delineate  most aortic  abnormalities. An additional X-ray  may be reserved  for
selected  patients  with  small shunt  vessels.

17
Evaluation  of  the  pulmonary  veins  using  contrast-enhanced  mag-
netic  resonance  angiography
Valsangiacomo ER.,  Levasseur  S,  McCrindle  BW,  MacDonald  C,  Smallhom  JF,
Yoo  SJ
Hospital  For  Sick  Children,  Department  of  Pediatric  Cardiology, Toronto,  Canada

Background:  Pulmonary  vein  (PV)  abnormalities  are  often  associated  with
other  cardiac  lesions, and  their  accurate  assessment  is essential. Transthoracic
echocardiography  (echo)  and  angiography  have  some  limitations.  Contrast-
enhanced  magnetic  resonance  angiography  (CE  MRA)  is  a  new  imaging
technique  with  high  spatial  resolution, large field of view  and short  acquisi-
tion times.The obtained  data can be reconstructed  into  3D images and  refor-
matted  in  unlimited  planes.  Purpose: To  assess  the  diagnostic  value  of  CE
MRA  for  anatomical  evaluation  of  the  PV’s. Methods:  26  CE  MRA  were
performed  in  25  patients  (median  age  6yrs, range  2  weeks to  15yrs). Three
sets  of  data  were  acquired  using  spoiled  gradient  echo  (SPGR)  technique
after  Gadopentate  (0.3 mmol/kg)  injection  and  post-processed  for  multipla-
nar  and  3D  reconstruction  with  built-in  software.  Each  PV  was  evaluated
regarding  the  site of connection, the  course  within  the  lung, the  presence  of
obstruction  or  hypoplasia  and the  relationship  to the  adjacent  structures.The
MRA  findings  were  compared  with  echo, angiographic  and  operative  find-
ings,  when  available.  Results:  Indications  for  CE  MRA  were  suspected
PAPVC  in  8, postoperative  evaluation  of  PV’s  in  9, heterotaxy  syndrome  in
3, confirmation  of known  PV abnormalities  in  3, investigation  of pulmonary
hypertension  in  2 and  diaphragmatic  hernia  in  1 patient. CE MRA  defined
normal  PV  in  10, PV obstruction  in  8, PAPVC  in  5.TAPVC  in  2 patients.
99  %  (103/104)  of  all  PV’s  were  visualized  with  CE  MRA,  82% (86/104)
with  echo. CE  MRA  diagnosis  was concordant  with  echo  diagnosis  in 79%
(68/86), with  angiographic  diagnosis  in 96% (23/24)  and  with  surgical  diag-
nosis  in  100% (6/6).  Conclusion: CE  MRA  is  a  non-invasive  fast  imaging
technique  for  anatomical  evaluation  of the  PV’s, with  a high  rate  of detec-
tion  and  accuracy.

18
Comparision  of quantitative  pulmonary  flow  by magnetic  resonance
imaging  and  lung  perfusion  scintigraphy  late  after  Fontan  like  pal-
liation
Fratz  S.,  Eickcti  A.,  Schwaigcr  M.,  Hess}.,  Stern  H.C.
Dculsches  Hcrzzentrum  Munchen,  Munich,  Germany

Background:  Quantitative  evaluation  of right/left  lung flow ratio  using lung
perfusion  scintigraphy  in  patients  after  Fontan  or  total  cavopulmonary  con-
nection  (TCPC)  palliation  is difficult.  Mainly due  to  preferential  draining  of
the  venae cavae to one lung. Nevertheless scintigraphy  is considered  the gold
standard  in  determing  pulmonary  blood  flow  patterns  in  individuals  with
normal  cardiac  anatomy. We  prospectively  evaluated  the  feasibility  and  accu-
racy  of  phase  velocity  cine  (PVC)  magnetic  resonance  imaging  (MRI)  in
combination  with  flow  analysis  software  (Massflow  (r))  to  determine  the
ratio  of  right  to  left  pulmonary  perfusion  compared  to  conventional  lung
perfusion  scintigraphy. Methods: Hemodynamic  status  of  32 patients  9.4  –
3.9  years  after  Fontan  like palliation  was evaluated. Right  and left  pulmonary
blood flow (RBF, LBF)  was quantified  with  PVC MRI  by two observers uti-
lizing Massflow(r). Right  to  left  flow  ratio  (FR)  was calculated  by  using  fol-
lowing  equation:  FR=  RBF/(RBF+LBF).  FR  was  also  rated  by  standard
lung  perfusion  scintigraphy  after  infusion  of  99mTc  microspheres  in  an
upper  limb. Patients  after TCPC  palliation  recieved  on  two  subsequent  days
an  injection  into  the  upper  and  lower  limb, respectively. The  right  lung flow
quota  of  the  two  injections  were  added  and  set  into  propotion  to  the  two
totalled  left  lung  flow  quotas  using  the  above mentioned  equation. Results:
Preliminary  data  for  10  patients  are  available  (figure).  Six  patients  were  s/p
Fontan  palliation  (o),  four  patients  s/p  TCPC  palliation  (C). Interobserver
variability  of FR  obtained  with  PVC MRI  was very  low. Correlation  of  FR
identified  with  PVC MRI  and  scintigraphy  was  high  (r=0.98).  In  patients
with  TCPC  scintigraphy  seems  to  deliver  higher  FR  than  PVC  MRI.
Conclusion:  Flow  quantification  with  PVC MRI  is  feasible  in patients  after
Fontan  like  palliation. A potential  advantage  for  flow  assessment  with  PVC
MRI  against scintigraphy  may exist for  patients with TCPC. It does not  need
two  injections  on subsequent  days into  the  upper  and  lower  limb. This leads
to  artificial  calculation  products  and  increases  radiation  not  only  for  the
patient  but  also  for  other  patients  and  staff. Another  benefit  of MRI  may lie

in  the  possibility  of quantifiing  and  showing  the  cause of pulmonary  blood
flow patterns  in one session. Neither  scintigraphy nor  angiography can meet
both  demands in  one  examination.

19
Quantitive  assessment  of  ventricular  volume,  mass,  and  flow  with
cardiac  magnetic  resonance  imaging  in  adults  with  repaired
Tetralogy  of  Fallot.  Relationship  with  electrocardiographic  predic-
tors  of  sustained  ventricular  tachycardia,  and  sudden  death
PeriklisA.  Davlouros, Phillip  Kilner,Tim  S.  Hornungjane  Francis,  Michael  A.
Gatzoulis
Royal  Brompton  Hospital,  National  Heart  and  Lung  Institute,  London,  UK

Background:  Pulmonary  regurgitation  (PR)  is  a  common  sequellae  of
Tetralogy  of Fallot  (TOF)  repair. QRS  prolongation  predicts  sustained  ven-
tricular  tachycardia  and  sudden  death,  the  most  devastating  complications
late  after TOF  repair. We  examined  the  precise  relationship  of  chronic  pul-
monary regurgitation, ventricular volume, mass and function  and QRS dura-
tion  in  adults  with  repaired  TOE  Methods: We  used  a  Picker  Edge  1.5T
Cardiac  Magnetic  Resonance  scanner  to  acquire  12̂14  contiguous  1  cm
cine slices of both  ventricles for measurements  of volume, mass and  function.
Outflow  curves  and  regurgitant  fractions  were  measured  by  phase  velocity
mapping  of flows. QRS  was measured  manually  from  standard ECGs. MRI
indices  were indexed to body  surface  area  (m2). Results:Thus  far  we studied
37  adults  with  repaired Tetralogy  (mean  age  31–10  years, mean  time  since
repair  22–7  years).  Results  are  presented  in  the  table  below:  TABLE
Pulmonary  regurgitant  fraction  was 24+17%. The  RV Stroke Volume  index
was significantly  higher  than  that of the  LV due to pulmonary  regurgitation.
Multivariate  forward  stepwise  regression  with  all the volume, mass and  func-
tion  parameters  considered  as  independent  predictors,  showed  that  only
RVESVi  predicts QRS  duration  ( r=0.77  p<0.0001). PR  fraction  was pre-
dictive  of  RVEDVi  (r=0,65  p=0.001)  which  in  turn  was  predictive  of
RVESVi  (  r=0,87  p<0.0001).Furthermore  there  was a  negative  correlation
between  RVEF  and  PRF  (  r=-0,44  p=0.006). There  was  no  correlation
between  QRS duration  and  left  ventricular  volume  or  mass suggesting  that
QRS  prolongation  reflects  solely  RV  changes.  Conclusions:  Pulmonary
regurgitation  induces changes in RV volume  and mass, which  in turn lead to
QRS  prolongation  and  increased  propensity  to  malignant  arrhythmias  and
sudden  death.  Cardiac  Magnetic  Resonance  imaging  unravels  the  mecha-
nism  of  arrhythmogenesis  and  supports  the  mechano-electric  theory  late
after  repair  ofTOF.

20
Quantification  of  mild  to  moderate  pulmonary  regurgitation  by
magnetic  resonance  (MR)  phase  velocity  mapping  in  patients  after
repair of Tetralogy  of  Fallot  (ToF)
Stem  HC,  Fratz  S,  Kacmtnerer H,  Schwaiger M,  HcssJ
Dcutsches  Herzzentrum  Munchen,  Munich,  Germany

Background:  In  clinical  settings  quantification  of  pulmonary  regurgitation
(PR)  is  not  feasible.  Clinical  practice  comprises  assumtions  from  Doppler
echo  or  cine-angiography. This  study  evaluated  the  feasibility  of MR  phase
velocity  mapping  in  quantifiing  residual  PR  in  patients  after  repaired ToF.
Healthy  volunteers  served  as  controls. Methods:  11  patients  (age:  13.8+3.7
yrs)  12.3–4.7  years after ToF repair  with  echocardiographic  signs of mild  to
moderate  PR  and  10  healthy  volunteers  (age: 28.0+6.3  yrs)  were  studied.
Stroke  volumes of the right  and left  ventricle  were obtained  by flow tracings
in  the pulmonary artery  at  the  level of the  pulmonary  valve and  midascend-
ing  aorta.  Flow  volumes  were  analyzed  by  special  flow  analysis  software
(MASSFLOW(r)).  PR  in  the  patient  group  was  calculated  from  negative
portions  of  pulmonary  tracings. To  identify  interobserver  variability  flow
measurements  in normal  volunteers  were carried by two independent  inves-
tigators.  Results: Mean  regurgitant  volume  over  the  pulmonary  valve  was
25.5+17.8  ml  in  the  patient  group  and  2.5+4.9  ml  in  the  control  group
(p<0.001).This corresponded  to 20.7–14.9% and  1.9–3.6% of total  forward
stroke volume  in the  patient  and volunteer  group, respectively. None  of  the
mild  regurgitations  was  missed  by MR  flow  mapping.  Net  forward  stroke
volume  in  the  pulmonary  artery  correlated  well  with  stroke  volume  in  the
aorta  (r=0.68, p<0.05).  Interobeserver  variability  in  calculating  stroke  vol-
umes  was  very  small  (r=0.97, p<0.001). Conclusion: MR  velocity  mapping
is a sensitive  tool in assessing and quantifiing  mild to moderate PR  with low
interobserver  variability.
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Stability of Amplatzer  occluders  and image quality during  magnet-
ic  resonance
CoeJ.Y.,  Bhargava R.*,  Noga  M*
Division  of  Pediatric Cardiology and  *Depar!ment  of  Radiology, University  of
Alberta,  Edmonton,  Canada

Amplatzer(r)  Occluders  arc  new  devices  undergoing  international  multi-
centre  trials. Preliminary  in  vitro  studies  (AGA  Medical  Corp., MN)  using
Siemens  1.5  MRI  apparatus  found  the  devices  to  be  stable  with  minimal
artefacts. Between  May  1998  and January  2000, 75 Amplatzer(r)  Occluders
were  used to  close  aerial communications, patent  arterial ducts  and  unwant-
ed  extracardiac  vascular  anomalies  in  119  patients,  age  0.4  ^  77.8  years.
Transcatheter  closure  was  attempted  and  abandoned  in  two  additional
patients with atrial septal defects  (ASD).The size of the atrial septum  was not
big enough  to  accommodate  the  left  atrial  disc. There  were  no  undesirable
device  embolisation, and  all device  were stable  with  closure  rate  comparable
to  the  AGA international  registry. Magnetic  resonance  imaging  (MRI)  was
performed  in two patients to investigate transient  (3 days)  aphasia in one, age
7.9 years, within  6 hours of an Amplatzer(r)  Septal  Occluder  (13 mm ASO)
placement, and  in another, age 0.4  years, to  investigate  spina  bifida  2 months
after  an Amplatzer(r)  Duct  Occluder  ( 6/4  mm ADO)  to  occlude  a cardinal
vein, and  a fourth  patient  to  evaluate  residual  shunt  after  attempt  closure  of
a  large  infarc VSD. Three  devices were  used  in  the  last patient.  Imaging  was
performed  on  a  1.5-T  Magnetom  Symphony  Imager(Siemens  Medical
Systems,  Iselin,  N.J.).  Multiplanar  imaging  using  spin  echo,  and  HASTE
sequences  were  performed  of the  body  parts of concern;  head  of 2  patients
and spine of one. The  position  of the  devices examined fluoroscopically and
radiographically  after  exposure  to  MRI  and  compared  to  that  immediate
after  placement  were  found  to  be  stable  and  had  not  moved. This  clinical
study  confirmed  the  in  vitro  examinations  that  the Amplatzer(r)  Occluders
are compatible  with  magnetic  resonance  imaging.

22
Noninvasive  quantification  of  left-to-right  shunt  in  50  pediatric
patients  by  phase-contrast  cine  magnetic  resonance  imaging:  a
comparison  with  invasive  oximetry
Philipp  Beerbaum,  Hermann  Ksrperich, Peter Barth,  Hermann  Esdorti,Jiirgen
Cieseke  Hans  Meyer
Clinic for  Congenital  Heart  Disease, Heart  and  Diabetes  Center,  Northrhine-
Westfalia, Ruhr-Vnh>ersity  Bochum,  Germany  *Philips  Medical  Systems

Background  Blood  flow  can  be  quantified  noninvasively  by  phase-contrast
cine magnetic  resonance  imaging (PC-MRI)  in adults. Little  is known  about
the  feasibility of  the  method  in  children  with  congenital  heart  disease.
Methods  and  Results  In  50 children  (mean  6.2  years, range  1.1̂17.7)  with
an  atrial  or  ventricular  level  shunt,  blood  flow  rate  in  the  great  vessels  was
determined  by PC-MRI  and the ratio of pulmonary  to aortic flow (Qp/Qs)
compared with Qp/Qs  by oximetry.We found  a difference  of 2% and a range
of-20%  to  +  26% (limits of agreement, mean–2SD). In  another  seven chil-
dren  with  congenital  heart  disease but  no  cardiac shunting  (mean  7.9  years,
range  1.3-  7.7), Qp/Qs  by  PC-MRI  was  1.02  (SD–0.06). No  difference
between  systemic  venous  and aortic flow volume  was found  (range -17% to
+20%, n=37). Blood flow through  a secundum  atrial septal  defect  as assessed
by PC-MRI  (n=24)  overestimated  the  shunt  compared  with  the  difference
between  pulmonary  and  aortic flow. The  mean  difference  between  three
repeated  PC-MRI  measurements  in  each  location  was  5.3%  (SD  4.0,
n=522), demonstrating good precision.The  interobserver  variability  was low.
Accuracy of PC-MRI  was confirmed  by in  vitro experiments.  Conclusions

23
MRI  Dobutamine  stress  in  adult  patients with  congenital  heart  dis-
ease: effect  on  contractility  and  filling  characteristics
/./. Tulevski*.  M.  Croenink*,  E.E.  van der Wall**,  A.  Hirsch*,f.S.  Lemkes*,  H.
Romkes*,f.  StokerU,  BfM  Mulder
Departments  of  Cardiology and  RadiologyU, Academic  Medical  Center  Amsterdam,
**Department  of  Cardiology,  Leiden  University  Medical  Centre,  Leiden,  Tlte
Netherlands

Objective  We  examined  the  role  of  magnetic  resonance  imaging  (MRI)
dobutamine  stress  in  the  detection  of right  ventricular  (RV)  dysfunction  in
asymptomatic  and  slightly  symptomatic  patients  with  chronic  RV  pressure
overload.  Methods  Thirty  asymptomatic  or  slightly  symptomatic  patients
with  chronic  RV  pressure  overload:  12 surgically  corrected  transposition  of
the  great  arteries  (scTGA)(Mustard  or  Senning), five  congenitally  corrected

(ccTGA),  13  corrected  tetralogy  of  Fallot  and  nine  age  and  sex-matched
healthy volunteers were included. MRI  was applied both at baseline and dur-
ing dobutamine  stress (maximum  dose  15_g/kg/min)  to  determine  RV and
left  ventricular  (LV) volumes and  ejection  fraction  (EF). Patients with  valvu-
lar regurgitation  >  lOml/beat  were excluded  from  the study. Results At base-
line  RVEF  in  scTGA  was  significantly  lower  than  in  controls  (57(10)%  vs
71(9)%, p=0.006). During dobutamine  stress RVEF increased  significantly  in
controls  and patient  groups except  for  the  Fallot patients. RV stroke  volume
(SV) increased in controls (22(19)%,p=0.02)  and in ccTGA (10(14)%, p=ns).
In  Fallot  and  scTGA  RVSV  decreased  (-14(12)%,  p=0.003  and  -10(28)%,
p=ns), respectively, accompanied  by  a  significant  decrease  in  RVEDV  (-
13(15),  p=0.004  and  -24(15)%,  p=0.0001,  respectively).  In  Controls  and
ccTGA  there  were  no  change  in  RV end-diastolic  volume  (EDV)  (2(17)%,
p=ns)  and  (-4(8)%, p=ns), respectively. Conclusion- There  is a clear  hetero-
geneity  in  response  to  MRI  dobutamine  stress between  different  groups  of
asymptomatic  patients  with  chronic  pressure  overload. These  data  suggest
impaired  filling  in  scTGA  and  decreased  contractility  in  Fallot  patients.
Dobutamine  stress MRI  may  assist  in monitoring  RV  (dys)function.

24
Decreased  cardiac  reserve  in  asymptomatic  patients  with  chronic
right  ventricular  pressure  overload: evidence  for  impaired  diastolic
and  systolic  function
A.  Hirsch*,  1.1. Tulevski,  M.  Croenink,  E.E.  van der Wall**,  H.  Romkes,
f.  StokerU,  BJ.M.  Mulder
Departments  if  Cardiology and  Radiology £,  Academic  Medical  Center  Amsterdam,
**Department  of  Cardiology,  Leiden  University  Medical  Centre,  Leiden,
Tlie  Netherlands

Background: In patients with  chronic right ventricular  (RV) pressure overload
RV function  parameters  at rest  are difficult  to interpret  and detonation  to RV
failure  is not  easily  to  predict. We examined  the  role  of  dobutamine  stress in
the  early  detection  of  RV systolic  and  diastolic  dysfunction  in  asymptomatic
or  slightly  symptomatic  patients  with  chronic  RV  pressure  overload  using
magnetic resonance imaging (MRI). Methods: Fourteen  patients with chron-
ic  RV  pressure  overload  (nine  patients  with  pulmonary  artery  stenosis,  two
patients  with  corrected  Tetralogy  of  Fallot,  three  patients  with  pulmonary
hypertension)(RVSP>35 mmHg, age 27–7  years, NYHA  class I/II)  and nine
age-  and  sex matched  healthy  volunteers  were  studied.Valvular  regurgitation
>10  ml/beat  was  an  exclusion  criterium. MRI  was applied  both  at  baseline
and during  dobutamine  stress  (maximum  dose  15 ug/kg/min)  to  determine
RV volumes, stroke volume  (SV) and ejection  fraction  (EF). Results: At base-
line  there  were  no  significant  differences  in  RV  parameters  between  the
patients  and  the  controls:  RV  end-diastolic  volume  (EDV)  (115–27  vs.
119+34  ml),  RV  end-systolic  volume  (ESV)  (34–18  vs. 38–19  ml), RVSV
(81–15  vs. 81+20  ml),  RVEF  (71 –9  vs. 69–10%)  and  cardiac  index  (CI)
(3.2–0.5  vs. 2.7–0.7 L/min/m2). During dobutamine stress the increase of CI
in  patients  was  significantly  lower  than  in  controls  (+34–30  vs. +89+28%,
p<0.01).  Patients  showed  a  significant  decrease  in  RVEDV  (-13–13%,
p<0.01)  and  RVSV  (-14+13%,  p<0.01)  and  no  changes  in  RVESV  (-
13–23%,  p=ns)  and  RVEF  (0–8%,  p=ns).  Conclusion:  In  asymptomatic
patients  with  chronic  RV  pressure  overload  a  decreased  cardiac  reserve
can  be  demonstrated  with  dobutamine  stress MRI. A  decrease  in  RVSV  is
accompanied  by both  impaired  RV filling (diastolic dysfunction)  and a failure
to  augment  RVEF (systolic  dysfunction)  during dobutamine stress.

Session 4: Arrhythmias,
Electrophysiology,  Sudden Cardiac
Death
25
Randomized  prospective  multicenter  study  on  the  use  of
propafenone  and  sotalol  in  young  patients.  Preliminary  results
fanousef.,  Paul  77, Milovska  V,  Lindinger A.,  Hofbeck  M
Kardiocentrum,  University  Hospital  Motol,  Prague, Czech  Republic,  on  behalf of
the Working group for  dysrhythmias  and  electrophysiology  of the  AEPC

Efficacy  and  side  effects  of  propafenone  (P)  and  sotalol  (S)  were  evaluated
prospectively  in  112 pts (P=55/57 and S=57/63  at initial  randomization/end
of follow-up)  aged  0̂19.6  (median  5.1)  yrs. treated  for  paroxysmal atrioven-
tricular  reentrant  tachycardia  (AVRT)  (n=57), persistent junctional  recipro-
cating  tachycardia  (PJRT)  (n=8),  focal  atrial  tachycardia  (FAT)  (n=18),
chaotic  atrial  tachycardia  (CHAT)(n=6),  intraatrial  reentrant  tachycardia
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(IART, treated  with  S only) (n=ll) , ventricular  arrhythmias  (n=5)  and oth-
ers (n=7). 25 pts. (22.3  %) had structural  heart  disease. 44 pts. (39.3 %) had a
mean of  1.1  antiarrhythmic  drugs prior to P/S. Follow-up ranged  from  1 day
-  47.5  (mean  10.6–11.9)  mo. P/S  was  effective  in  81.1/88.0  %  pts.  with
AVRT, 80.0/66.7  % pts. with  PJRT, 63.6/80.0  % pts. with  FAT, 0.0/80.0 %
pts. with  CHAT  and 90.9 % pts. with  IART  (treated with  S only). Freedom
from  discontinuation  for  uneflicacy/side  effects  was not  different  between  P
(45/57  =  78.9  %)  and  S (54/63  =  85.7  %), p  NS. Electrophysiologic  side
effects  and  proarrhythmia  occurred  in  3/57  (5.3 %)  pts. on  P  (more AVRT
in  1, QRS  increase  of  >50  % in  2)  and  5/63  (7.9  %)  pts. on  S (ventricular
bigeminy  in  1, sinus bradycardia  in  4)  (p NS). Drug dose or  increase  in QTc-
were  not  predictive  of  proarrhythmia.  Systemic  side  effects  were  noted  in
2/57  (3.5 %) pts. on  P  and 2/63  (3.2 %) pts. on  S (p NS). Conclusions: P and
S  had  comparable  efficacy  for  common  types  of  supraventricular  arrhyth-
mias.  Significant  or  symptomatic  proarrhythmia  and  systemic  side  effects
were  rare.

26
Clinical  profile  of  idiopathic  sustained  left  ventricular  tachycardia
Yasui,  K,  Shibata  T, Iwamoto  M,  Sakon  T, Yamaoka  K,  Yokoyama  U, Nishizawa  T
Dcpt.  Of  Pediatrics, Yokohama  City  University  Medical  Center,Yokohama,  Japan

Idiopathic  sustained  ventricular  tachycardia  originating  from  the  left  ventri-
cle  (ILVT), especially  ILVT  with  a QRS  pattern  of right  branch  block  and
left  axis  deviation,  is  a  distinct  clinical  entity  and  an  indication  for  catheter
ablation.The  present study evaluated  the clinical  features, long-term  progno-
sis and  indications  for  treatment  in pediatric  patients with  ILVT. The  subjects
were  9  patients  (5 males, 4  females)  with  a mean  age  at  onset  of  11.2  years
(range,  3  to  15 years); the  follow-up  period  was  7.2  years  (mean; range, 0.2
to  11.3 years).Their  electrocardiograms  during  ventricular  tachycardia  (VT)
showed  right  bundle  branch  block  with  upward  electrical  axis of QRS  in  8
patients  and  downward  in  one. The  heart  rate  during VT  was  140̂200 beats
per  minute. Organic  heart  disease  was ruled out  in  all  patients. In  3 patients,
VT  was  found  by  electrocardiogram  performed  as part  of a  routine  school
examination.  Only  one  patient  showed  congestive  heart  failure.  Intravenous
administration  of verapamil  eliminated VT  in  all 7 patients who received  this
treatment.  In  electrophysiological  studies, VT  was  induced  by  programmed
stimulation  in  6  of  7  patients.  Intravenously  administered  verapamil  could
effectively  prevent  tachycardia  in  4 of 5  patients. Oral  administration  of ver-
apamil  was  effective  in  6  of  8  patients. Verapamil  with  propranolol  or  fle-
cainide  was  effective  in  2 patients  who  did  not  respond  to verapamil  alone.
VT disappeared  without  drugs in 4 patients during the follow-up period, and
became  non-sustained  in  another  patient. Two  of  3  patients  with  persistent
tachycardia  underwent  catheter  ablation. Antiarrhythmic  agents  were  effec-
tive  for  ILVT among these patients and  ILVT disappeared  in half of the cases.
Pharmacologic  treatment  such  as  with  verapamil  is  still  the  treatment  of
choice  for  ILVT because  of good  long-term  prognosis.

27
Effects  of  adrenergic  beta-antagonists  on  the  qt  measurements
from  exercise  stress  tests  in  pediatric  patients  with  long  QT  syn-
drome

Jonathan  R.  Kaltman,  Pamela  S.  Ro,  Paul  Stephens,  Michael  C  McBride,  Mitchell
I.  Cohen,  Roim  E.Tancl,  Victoria L.  Vetter,  Larry  A.  Rhodes
Department  of  Cardiology, Tlie  Children’s  Hospital  of  Philadelphia,  Philadelphia,
Pennsylvania,  USA

Background: Adrenergic  beta-antagonists(BB)  have been  successfully  used  to
decrease  the  incidence  of  cardiac  events  in  patients  with  long  QT  syn-
drome(LQTS).  Published  data  suggest  that  BB  therapy  shortens  the  QTc
interval and QTc dispersion(QTcd)  on resting ECGs in patients with LQTS.
This  study  attempted  to  determine  the  effects  of  BB  therapy  on  QT  mea-
surements  from  exercise  stress  tests(EST)  in  pediatric  patients  with  LQTS.
Methods: The  EST’s  of  32  patients  (mean  age  12.5  yrs;  20  females)  with
LQTS  performed  before  and  after  the  initiation  of BB therapy  were  evalu-
ated. Measurements  were  made  of  the  maximum  QTc  interval  and  QTcd
during  the  various  segments  of  the  EST. Analysis  involved  all  32  patients
together  and  a subset  of  these  patients  who  met  Schwartz’s  criteria  for  high
probability of LQTS. Results: During exercise, the maximum heart  rate(HR)
pre-BB  averaged  191  compared  with  the  maximum  H R  post-BB  which
averaged  158 (p value<0.001).There  was no statistically significant  difference
in  the  pre-BB  and  post-BB  maximum  QTc  during  the  supine  (0.476  vs.
0.473, p=0.768), exercise  (0.490  vs. 0.503, p=0.136), or  recovery  (0.494 vs.
0.498, p=0.639)  segments  of  the  EST. There  was  also no  significant  differ-
ence  in  the  pre-BB  and  post-BB QTcd  during  the  supine  (0.042  vs. 0.061,

p=0.245), exercise  (0.064  vs. 0.058, p=0.539), or  recovery  (0.052  vs. 0.056,
p=0.566)  segments.  Eight  patients  were  classified  as  high  probability  of
LQTS. When  evaluated  separately, there  was  again  no  significant  difference
in  the  pre-BB  and post-BB  maximum  QTc  and QTcd  during  any  segment
of  the  EST. Conclusion:  In  this  study, there  was no  significant  reduction  in
the QTc  or QTcd during rest, exercise, or recovery. Therefore, the protection
that  BB therapy  offers  may not  be secondary  to changes  in the QTc  interval
or  QTc  dispersion.
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Exercise  testing  in  conjunction  with  the  Schwartz  criteria  in  the
diagnosis  of long  QT  syndrome
Pamela  S.  Rn, Paul  Stephetis,  Michael  C.  McBride, Jonathan  R.  Kaltman,  Tammy
S.  Wieand,  Mitchell  I.  Cohen,  Ronn  E.  Tanel, Victoria  L.  Vetter,  Larry A.  RJiodes
Department  of Cardiology, Tlie  Children’s  Hospital  of Philadelphia,  Philadelphia,
Pennsylvania,  USA

Long QT  syndrome(LQTS)  is a life-threatening  condition  often  difficult  to
definitively  diagnose. Schwartz, et  al. developed  criteria  based on ECG  find-
ings, clinical and  family  history  to  aid  in the diagnosis. Based on  this scoring
system, patients can be divided  into  categories  (low, intermediate, high prob-
ability). Exercise  stress  testing(EST)  is frequently  used  as a diagnostic  tool  as
well  as for  risk stratification. The  purpose  of this study  is to  evaluate  the  use
of  electrocardiographic  findings  in  EST  in  conjunction  with  the  Schwartz
criteria  to  evaluate  pediatric  patients.  Methods:  EST(n=140)  of  patients
referred  for  evaluation  of  possible  LQTS  were  reviewed.  Based  on  the
Schwartz  criteria, patients  were divided into groups  (1 =low, 2întermediate,
3=high  probability).  In  each  group,  QTc  intervals  were  determined  and
analyzed  in the following  conditions: supine, standing, hyperventilation, peak
exercise, recovery. Results: Group  l(n=50)  had a mean supine QTc  of 0.432
–  0.024. There  were  no  mean  values  >0.46  for  all  conditions.  In  Group
2(n=55),  the  QTc  increased  significantly(p<0.01)  in  all  conditions  when
compared  to  supine(0.466  –  0.044):  standing(mean=0.482),  hyperventila-
tion(mean=0.480),  peak  exercise(mean=0.492),  recovery(mean=0.493).
Of  these, the QTc  increased  to  >0.47  in  48% with  standing, 33% in  hyper-
ventilation,  65% in  peak  exercise, and  45% in  recovery.  In  Group  3(n=35),
the  supine  QTc(0.481  +  0.049)  did  not  increase  significantly  with  standing
or  hyperventilation,  but  did  increase(p<0.001)  with  peak  exercise
(mean=0.505)  and  recovery(mean=0.514). Conclusions: EST can  be  used as
an  adjunct  to the  Schwartz  criteria  in  the  diagnosis  of LQTS. It  appears  to
be more  useful  in patients  with  low or  intermediate  probability. This may be
clinically  useful  until  more  definitive  diagnostic  testing becomes  available.

29
Notched T  waves on  holter  recordings  enhance detection of  patients
with  1QT2  (HERG)  mutations
LupoglazoffJM,  Dctijoy  I,  Berthct  M,  Hainque  B,  Vaksmann  C,  Klug  D,  Villain
E, Lucet V Cuichcncy  P, Coumel P
Hopital  Robert  Debre,  Cardiology Department  Paris,  France

Background  :The  2 genes, KCNQ1  (LQT1)  and HERG  (LQT2), encoding
cardiac  potassium  channels,  are  the  most  common  cause  of  the  dominant
long-QT  syndrome  (LQTS).  Besides  QT  interval  prolongation,  notched  T
waves  have  been  proposed  as  a  phenotypic  marker  of  LQTS  patients.
Methods  : The  T  wave  morphology  of  carriers  of  mutations  in  KCNQ1
(n=133)  or  HERG  (n=57)  and  of  100  control  subjects  (C)  was  analyzed
from  Holter-ECG  recordings. Averaged T  wave  templates  were  obtained  at
different  cycle lengths, and potential notched T  waves were  classified  as grade
1 (Gl)  in  case of a bulge  at or below the horizontal  whatever the amplitude,
and  as grade 2 (G2) in  case of a protuberance  above the horizontal.The  high-
est  grade  obtained  from  a template  defined  the  notch  category  of  the  sub-
ject. Results  :T wave morphology  was normal  in the majority  of LQT1  and
C  subjects compared  with LQT2  (92%, 96% and  19% respectively, p<0.001).
Gl  notches  were relatively more frequent  in LQT2  (18% vs 8% [LQT1]  and
4%  ,  p<0.01)  and  G2  notches  were  seen  exclusively  in  LQT2  (63%).
Predictors  for  G2  were  young  age, missense  mutations, core  domain  muta-
tions in HERG. Furthermore, G2 notches were detected  at Holter  recording
in  15/30  patients  in  whom  the  ECG  was  negative  for  G2  notches.
Conclusion  : This study  provides  novel evidence  that Holter  recording anal-
ysis  is superior  to  the  12-lead ECG  in detecting Gl  and G2T  wave notch-
es.  These  repolarization  abnormalities  are  more  indicative  of  LQT2  vs.
LQT1, with  G2 notches being most  specific  and often  reflecting HERG  core
domain  missense mutations.
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Exercise  testing  in  evaluation  of  syncope  in  children  and  adoles-
cents
Vukomanovic  C,  Simeutiovic  S,Jovanovic  I,  Djukic  M,  Parezanovic V,Ceranic  Lj,
Vukomanovic  T,.KalanjJ.
University  Children’s  Hospital, Belgrade, Yugoslavia

Aim  of  the  study  is  to  assess  role  of  stress  test  in  evaluation  children  with
recurrent  syncope. 324  children  (0.6  girls)  age  7̂19 years  (mean  14.8)  with
recurrent  syncope underwent  noninvasive  procedures: 12-lead  electrocardio-
gram (ECG), echocardiography, Holter, ortostatic  test (OT) -  modified  head
up  tilt  table  test  and  exercise  test  ^  modified  McMaster  ergocycle  continu-
ous protocol. All kids had structurally normal heart, with no significant  brad-
yarrhythmias  on  Holter.  Neurological  disorders  were  ruled  out  by  physical
examination  and  electroencephalogram.  Follow  up  was  1.5  ^  6  years  (mean
2.1)  184/324  (0.57)  had  positive  OT. 66  patients  (investigation  group-IG)
with  negative  single  stage OT  underwent  exercise  test  immediately  after  20
minutes  standing  period. When  (sub)maximal  heart  rate  had  been  reached
they were positioned in supine position  for  20 minutes (min).After  that, they
were  tilted  up  for  next  20  min.  Control  group  (CG)  was  consisted  of  66
healthy, asymptomatic  children  matched  by  sex and  age. 54/66  patients  had
positive  OT  (41/54  vasodinhibitory,  13/54  cardioinhibitory  response)  after
stress test, while  only  1/66  in  CG  (p<0.01). 4/66  had  exercise induced  ven-
tricular  tachycardia  (EIVT)  with  presyncope, none  in  CG. All  patients  with
EIVT  had  sporadic  single  uniform  premature  ventricular  contractions  on
Holter.  Exercise  test  can  be  safe  and  useful  noninvasive  procedure  in
evaluation  children  with  syncope.  It  is  helpful  in  excluding  exercise  related
arrhythmias  and  seems to  be  reasonable  alternative  for  isproterenol  infusion
in  second  stage  of tilt  table  test  in  children.

31
Predictive  factors of late  sudden  post-operative  complete  atrio-ven-
tricular  block
Villain  E,  Ouarda  F, Bonnet  D,  Kachatier J, Abid  F
Cardiologie Pediatriaue, Necker  En/ants  Maladcs, Paris,  France

Complete  atrioventricular  block  (AVB)  rarely  occurs  late  after  cardiac
surgery but carries a high risk of sudden death.We  have reviewed the records
of  10  children,  to  identify  predictive  factors  of  late  sudden  postoperative
complete AVB. From  1990 to  1998, 10 patients  (pts) were admitted  for  com-
plete AVB, suddenly  occurring  2 months  to  8 years  after  cardiac surgery. Pts
had  undergone  surgery, at  age 8 days to  12 years  : one  had a Senning  opera-
tion  and  the others  had  ventricular  septal  defect  closures. All pts had  normal
pre-operative  ECG. After  surgery, 9/10  pts  had  immediate  complete AVB,
lasting  from  2 to  20 days; the  last pt  had episodes of 2/1 AVB during 7 days.
After  recovery  of  permanent  1/1  atrio-ventricular  conduction  on  24-hour
monitoring, ECG  still  showed  abnormalities  : trifascicular  block  (5), bifasci-
cular block  (1), isolated right bundle branch  block  (2), long PR  interval  with
left  axis deviation  (1)  and long  PR  interval  with  right  bundle  branch  block
(l).The  diagnosis of complete AVB was made because of symptoms, syncope
or  cardiovascular  collapse  in  4  children  and  on  24-hour  monitoring  in
the  6  others  . The  level  of  block  was  found  below  the  His  in  all  pts  who
underwent  an  electrophysiology.  All  10  children  have  had  a  pacemaker
implantation  and  are  doing  well. Conclusion. All  10 children  with  late  sud-
den  complete  AVB  had  immediate  complete  or  high  degree  AVB  lasting
more than 2 days after  surgery. They  also had ECG showing different  pre and
post-operative  QRS  and/or  prolonged  PR  interval  after  surgery.  These
characteristics  identify  pts  who  should  undergo  a postoperative  electrophys-
iology  before  being  discharged, and  a  PM  implantation  if the  level  of block
is found below  the His.

32
Bidirectional  ventricular  tachycardia  associated  with  syncope  and
familial  sudden  death: another  manifestation  of  channelopathy?
KuglerJ,  Laohakunakorn  P, Becker TE,  Benson  DW
Univ. of  Nebraska/Creighton  Univ., Joint  Division  of  Pediatric  Cardiology,
Omaha,  Nebraska,  USA

Bidirectonal  ventricular  tachycardia  (BVT) describes  tachycardia  with  beat-
to-beat  alternation  of QRS  morphology. To  better  characterize  BVT  in pts
without  other  evidence  of  heart  disease, we  studied  4  pts,  5̂14  yr  (QTc
409-452  ms)  with  ECG  evidence  of BVT. Symptomatic  pts (n=2)  had syn-
cope with aborted  resuscitation; asymptomatic pts (n=2) had a family  (moth-
er and/or  sister, all with BVT)  history of sudden  death. Asymptomatic  BVT
(150̂220 bpm; nonsustained  ^  few  beats  to  few sec)  was provoked  by exer-

cise  in  3  of  4  pts.  EP  study  was  performed  in  2  of  4  pts; BVT  was  not
inducible  by  V  stimulation.  The  coding  regions  of  KVLQT1,  HERG,
KCNE1, KCNE2  and  SCN5A  were  evaluated using bidirectional  sequenc-
ing. A HERG  missense  mutation  (R1047L)  was  found  in  2  of  4  pts, 2 of  6
asymptomatic  family  members, and  1 of  50 normal  unrelated  controls. BVT
is controlled  by §  blocker  in  3 of 4 pts  and  §  blocker  +  propafenone  in  the
other  pt. A cardio-defibrillator  was implanted  in  all  but  the  asymptomatic  5
yr old. Conclusions: Nonsustained  BVT  at a  relatively  slow  rate  may  appear
benign, but  it  can  be  associated  with  syncope and  family  history  of  sudden
death. BVT  usually  occurs during exercise  and is  probably  of ectopic  mech-
anism. Additional  study  is required  to  determine  the  significance  of  HERG
mutation, but  this  finding  raises the  possibility that BVT  is another  manifes-
tation  of a  channelopathy.
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Catecholamine  provoked T  wave lability  (1’WLJ): identification  of  a
novel  index  for  risk  stratification  in  congenital  long  QT  syndrome
Ackerman  MJ  NemecJ,  Tester DJ  HejlikJ,  Shen  WK
Mayo  Clinic/Mayo  Foundation,  Rochester, Minnesota,  USA

Background: Macrovoltage T  wave alternans  is seen  infrequently  in  congen-
ital  long QT  syndrome  (LQTS). Microvoltage T  wave  alternans  (TWA)  is a
marker  of arrhythmic  risk  in  many  conditions, but  its  significance  in  LQTS
is  unknown.  Methods:  23  genotypically  diverse  LQTS  patients  and  16
control  subjects  were studied  during phenylephrine  and  dobutamine  provo-
cation.  Genoryping  was  established  by  PCR  amplification  and  DNA
sequencing  of  the  three  most  common  LQTS  genes-  KVLQT1  (LQT1),
HERG  (LQT2), and SCN5A  (LQT3). Presence ofTWA  was determined  by
Fast  Fourier  transformation. Aperiodic, beat-to-beat  T  wave  lability  during
catecholamine  provocation  was  quantified  using  a  newly  derived  T  wave
lability  index  (TWLI)  based on  a determination  of  the  root-mean-square  of
the  differences  in  T  wave  amplitude.  Results:  Precluded  by  ectopy, TWA
could  not  be  assessed  in  8  of  23 patients  with  LQTS.  In  the  remaining  15
patients,TWA  occurred  at lower heart  rate  in LQTS  than  in controls  (117  +
49  vs  153  –  37  bpm; p<0.05). Dramatic  catecholamine  provoked  T  wave
lability  was observed  in a 14-year-old  male with  F339del-KVLQT1  prior  to
onset  of sustained  polymorphic VT. This aperiodic T  wave lability  was signif-
icantly  higher  in  LQTS  (TWLI  =  0.0945  –  0.0517  vs  0.0445  –  0.0123;
p<0.002). MarkedT  wave  lability  (TWLI  > 0.095)  was detected  in  all  three
LQTS  gentoypes  (10/23), but  in  no  control  subjects. All  high-risk  patients
having  either  a  history  of  out-of-hospital  cardiac  arrest  or  syncope  plus  at
least  one  sudden  death  in  the  family  had  TWLI  >  0.095  (p<0.002).
Conclusion:  Striking  non-alternans  T  wave  liability  (TWLI)  occurs  in
patients  with  LQT1, LQT2  and  LQT3 during  catecholamine  provocation.
This  novel  phenomenon  of  catecholamine  provoked  T  wave  lability  may
identify  patients  harboring  high-risk  genetic substrates.

34
QaT  interval-heart  rate  relation  during  exercise  in  patients  with
KVLQT1  and  HERG  mutations
Shibata  T*,  Nishizawa  T# ,  Yokoyama  U#,  Kawatia  /V#,  Sakoti  T*,  Yamaoka
K#,  lwamoto  M#,  Yasui K#,  Niimura  / # ,  Furutani  M+,  and  Matsuoka  R +
Cardiovascular Center  and  Dept.  of Pediatrics#,Yokohatna  City  University  School
of Medicine, Yokohama, Japan

To elucidate  clinical features  of long-QT syndrome (LQTS), we analyzed the
relationship  between  QT  interval  and  heart  rate  during  exercise.  Patients
with  LQTS  and normal  subjects  were examined. Subjects  were  divided  into
3 groups; 1) control group with normal Q T interval  (mean age: 12y.o.,n=16;
NL), 2) patients with KVLQT1 mutations (mean  age: 17y.o., n=9; LQT1), 3)
patients  with  HERG  mutations  (mean  age:  18  y.o.,  n=8;  LQT2).  The
criterion  for QT  prolongation  was the QTc value  above 0.46  seconds at rest.
The  subjects  exercised on  treadmill  testing using the Bruce protocol  until  all
out. The ECG  signals from Holter  recordings  during  the  exercise  and  post-
exercise  periods  were  summated  every  15 seconds. The  R R  intervals  and
QaT  intervals  (the  interval  between  Q  wave  and  the  apex  of T  wave)  were
measured  by  computer  and RR-QaT  plots  were  obtained.  Linear  line  was
drawn between  the beginning point  and  the  end  point  of exercise  and slope
of  the  line  was  determined.  QaT  dispersion  (QaTD)  of  the  patients  with
KVLQT1  mutations  was  also  measured  during  exercise  and  recovery  peri-
ods, which  was compared  with that  of normal  subjects. The  slope  of LQT1,
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0.135–0.043,  was  significantly  smaller  than  that  of  NL  (0.258–0.046,
p<0.01). The  slope  of  LQT2  (0.353–0.080)  was  significantly  larger  than
LQT1  and  NL  (p<0.01). QaTD  of  normal  subjects  during  recovery  phase
was  small,  whereas  that  of LQT1  became  larger  3  minutes  after  the  end  of
exercise. We  concluded  that  LQT1  could  be  distinguished  from  LQT2  by
Q a T / R R  slope  from  the  exercise  test  and  that, in LQT1, large QaTD  dur-
ing recovery  phase might  contribute  to  the  genesis  of torsade de  pointes.
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Endocardial  and  epicardial  steroid-lead  pacing  in  the  neonatal  and
pediatric  age-group
Floris  EA  Udink  ten  Cate, Johannes  MPJ  Breur, Nicole  Boramanand,,Jane  E
Crosson*,  Alan  H  Friedman, Joel  I  Brenner*,  ErikJ  Meij**
Yale New  Haven  Hospital,  *Johns  Hopkins  Hospital,  USA;  **Wilhebnina
Children’s  Hospital,  Utrecht,  Tlte  Netherlands

Objective: To  compare  the  performance  of  steroid-eluting  epicardial  versus
endocardial  leads  in  the  pediatric  age group. Methods: Evaluation  of  pacing
and  sensing  characteristics,  impedance  and  longevity  of  120  endocardial
steroid  leads (group A: 54 atrial, 66 ventricular) and  42 epicardial steroid  leads
(group  B:  16  atrial,  26  ventricular)  implanted  between  August  1990  and
February  2000.  Group  A  consisted  of  71  patients  with  a mean  age  at  at
implantation  of  12.5  + / -  4.4  years,  and  group  B  consisted  of  23  patients
paced  at  5.6  + / -  4.4  years. Results: Follow-up  period  in  group  A: 2.2  + / -
1.8  years  and  group  B:  2.4  + / -  1.9  years  (NS).  Stimulation  thresholds  at
implant  for  endocardial  leads: ventricular  0.65  + / -  0.32  V, atrial  0.72  + / -
0.32V  at 0.5  ms pulse duration. Sensing thresholds: ventricular  9.87 + / -  3.96
mV, atrial  3.29  + / -  1.42  mV  leads  respectively. Lead  impedance:  ventricular
657.5  + / -  174.2  Ohms,  atrial  568.2  + / -  162.9  Ohms.  Epicardial  leads  at
implant: ventricular  pacing  thresholds  of  1.49  + / -  0.63 V  (p  <  0.001), atrial
0.95 + / -  0.27V  (p < 0.02). Sensing thresholds  for  ventricular and atrial leads:
11.76 + / -  7.52  mV  (p  >  0.10)  and  3.58 + / -  1.64  mV  (  (p >  0.10)  respec-
tively. Lead  impedance: ventricular  613.6 + / -  189.0 Ohms  (p  >  0.10), atrial
598.9 + / -  136.7  Ohms  (p  >  0.10). At  2  year  follow-up, stimulation  thresh-
old  for  endocardial  ventricular  leads  differed  significantly  from  epicardial
leads  (0.86 + / -  0.43 V  vs  1.44  + / -  0.81 V  (p  <  0.015).  Sensing  thresholds
and  lead  impedance  did  not  differ  significantly.  Complications  requiring
intervention  occurred  less  in  group  A  (n=7  vs  n=18).  Conclusions:
Endocardial  steroid  leads  have  better  pacing  and  sensing  characteristics  at
implant  and  follow-up, with  less incidence  of complications.
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Intracardiac  echocardiography  facilitates  transseptal  puncture  in
pediatric  ablation
Ruchir  Schra,  Inger  L.  Olson
Lotna  Linda  University  Medical  Center,  Loma  Linda,  CA,  USA

Background: Transseptal  puncture  (TS)  is commonly  used  for  catheter  abla-
tion  in  pediatric  patients  but  may  have  serious  complications.  Intracardiac
echocardiography  (ICE)  has  been  reported  to  facilitate  TS  in  adults. This
study  evaluates  the  safety  and  efficacy  of ICE  forTS  in children. Methods: 7
TS  sessions  were  performed  in  6  patients  (15.3+3.5  y.o.; wt  62.7+9.1  kg)
with ICE guidance  for  left-sided  accessory pathway ablation. 3 of the patients
were referred  forTS due to SVT recurrence post-ablation. One had  complex
heart  disease.  8.5  Fr.-12.5MHz  (2)  or  10Fr.-12MHz  (5)  ICE  probes  were
inserted  through  9.5  Fr. soft  tip  femoral  venous  sheaths  into  the  right  atri-
um.TS  was performed  using a 6Fr. Mullins sheath  and  18 gauge  60 cm nee-
dle.  Left  atrial  position  was  confirmed  with  pressure  monitoring  and  dye
injection. Results: ICE  identified  the  fossa  ovalis  (FO) in  all patients. Tenting
of  the  FO  was noted  with  the  transseptal  needle  prior  to TS  as seen  in  the
figure  (’IP’ identifies  the  ICE probe). All 7TS  were  successful  in  crossing  the
thinnest  part  of  the  atrial  septum  upon  the first attempt  without  complica-
tion. OneTS  was repeated  due  to  inadvertent  catheter  withdrawal. This  was
abandoned due to difficulty  engaging a very thick FO. Fluoroscopy time  was
61.5+41.2  min.  for  9.8+7.4  RF  lesions  (all  acutely  successful  ablations, one
late  recurrence). One TS  would  have  resulted  in  posterior  RA  perforation
based  on  fluoroscopy  alone. This  was averted  with  ICE  guidance  for  needle
positioning. Conclusion: ICE  is safe  and  effective  in  guiding TS in  pediatric
patients.  ICE  reduces  the  chances  for  perforation  and  facilitates  optimal
sheath  position.
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Use  of  a  novel  anti-factor  d  monoclonal  antibody  to  inhibit  com-
plement,  neutrophil,  platelet,  and  cytokine  activation  in  a  simulat-
ed  pediatric  cardiopulmonary  bypass  circuit
Uniar,A.,  Fung,  M.,  Loubser, P.G.,  Mueller, M.,  Sun,  C,  Sun,  W.N.,  Vaughn,
W.K.,  Fraser,  CD.,Jr.,
Baylor  College of  Medicine/Texas  Children’s  Hospital,  Houston, Texas,  USA

Purpose:  Cardiopulmonary  bypass  (CPB)  induces  a  complex  inflammatory
response  characterized  by  complement,  neutrophil,  and  platelet  activation.
This  response  may be  due  to  several  factors, including  exposure of blood  to
nonphysiologic  surfaces,  surgical  trauma,  and  ischemia-reperfusion  of  the
involved  tissues. To  investigate  the  effects  of  an  anti-factor  D  monoclonal
antibody  (Mab 166-32) on inhibition of the alternative complement cascade,
we  undertook  the  following  study, using human  blood  in  a simulated  pedi-
atric  CPB  circuit.  Methods: We  performed  5  paired  experiments  on  Mab
166̂32  and  irrelevant  control  Mab  at  18_g/ml  of  human  blood.  The
extracorporeal  circuit  was primed  with  250 ml of human  blood  and  100 ml
of lactated Ringers solution. During CPB, the hematocrit  was maintained at
262̂8%,  and  pump  flow  remained  constant  at  500 ml/min. After  initiation
of  CPB,  the  blood  temperature  was  reduced  to  27Ĉ,  where  it  was
maintained  for  70  minutes, followed  by  10  minutes  of  rewarming  and  30
minutes of normothermic  CPB. Extracorporeal  circulation  lasted  for  120 min-
utes,  and blood  was sampled  at  0, 5, 10, 25, 40, 55, 70,80, and  120 minutes.
Activation  of  complement,  neutrophils,  and  platelets  was  assessed  with
immunofluorocytometry  and ELISA. Results: After  120 minutes of CPB, the
results  (mean  +  standard  error)  were  as  follows: Assay Control  Mab  166-32
P  value  C5a  (pg/ml)  330–50  38–33.8  0.0001  C3a  (_g/ml)  237–22.1
78.9–10.8  0.0001  CD62P  (platelets)  %*  1041.81391  480.8–148.6  0.0001
C D l l b  (neutrophils)%*  9281269  395+88.9  0.0001  IL-8  (pg/ml)
107.5135.5 28.7112.6  0.0001  *Percentage  of baseline  value  at 0 min  (arbi-
trarily  set  as  100%) during  recirculation. Two-way ANOVA of factorial, ran-
domized  block design, was used to analyze the data. Conclusions: Anti-factor
D  antibody  significantly  inhibites  complement  activation  via  the  alternative
pathway, reducing  the  inflammatory  response  associated  with CPB.

38
International  heart  school: trying  to  help
Parcnzan  L
Director  International  Heart  School, Bergamo, Italy

In  May  1989 The World  Forum  for Pediatric Cardiology  invited  Prof. Lucio
Parenzan  to  consider  the  creation  of  an  International  School  of  Pediatric
Cardiology  and  Pediatric  Cardiac  Surgery  in Bergamo  (Italy). This  proposal
was based on the knowledge that  the basic science education  of many physi-
cians caring  for  children  with  cardiovascular  problems  in disadvantaged areas
of  the  world  are quite  good. However, practical  experiences  and opportuni-
ties for sharing pertinent  scientific  information  with leading authorities with
special  expertise  from  the  more  developed  areas of the  world  are  frequently
too  limited  or  non-existent. A school  could  overcome  these  deficiences  by
bringing together physicians with specialized expertise in an interactive envi-
ronment  with  physicians  and  health  professionals  from  disadvantaged  areas.
The  teaching of the  International  Heart  School J.W. Kirklin
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Cell  engineered  cardiac  graft  to  repair  right  ventricular  outflow
tract o f  the  rat
Tetsuro  Sakai,  Richard  D. Weisel, Donald  A.  C.  Mickle,  Zhi-Qiangjia,
Rett-Ke  U
Toronto  General  Hospital, Toronto, Canada

Objective: The  synthetic  materials, currently  available  for  the  repair  of  car-
diac  defects, are nonviable, do not grow  as the child develops and do not con-
tract synchronously  with the heart. We developed a beating patch  by seeding
fetal  cardiomyocytes  in  a  biodegradable  scaffold  in  vitro.  In  this  study, we
implanted  the  seeded patch  into  the  right  ventricular  outflow  tract  (RVOT)
of  adult  rats. Method: Cultured  fetal  or  adult  rat  heart  cells  (1  x  10.6  cells)
were  seeded  into  a  gelatin  sponge  and  the  cell  number  was  expanded  in
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culture  for  3  weeks. The  free  wall  of  the  RVOT  in  syngeneic  adult  rats  was
resected  and  repaired  with  either  unseeded  patches  or  patches  seeded  with
either  fetal  or  adult  cardiomyocytes  (n=10  for  each group).The  patches were
examined  histologically  over  a  period  of  12  weeks.  Results: A  significant
inflammatory  reaction  was noted  in  the  patch  at  4  weeks  as the  scaffold  dis-
solved. At  12 weeks, the gelatin scaffold  had completely  dissolved. Seeded cells
survived  in  the  patch. Unseeded  patches  had  an  ingrowth  of  fibrous  tissue.
Gelatin  was dissolved at  12th  week  after  implantation.The  control patch, but
not  the  cell-seeded  patches, was thinner  than  the  normal  RVOT. The  endo-
cardial surface  area of each patch  was covered with  endothelial  cells  identified
by  factor  VIII  staining.  Conclusions: Cell  engineered  patch  was  successfully
used  to  replace  the  RVOT. The  seeded  cells survived  in the  RVOT  after  the
scaffold  dissolved  and the  patches remained completely  endothelized.
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Angiogenic  factors  in  patients  with  congenital  heart  disease
Kenji  Suda,  Masahiko  Matsumura,  Setsuko  Miyanishi
Department  of  Pediatric Cardiology, Tenri Hospital, Tenri,  Nara, Japan

BACKGROUND: There  is  little  data  available  concerning  the  change  of
angiogenic  factors  in  patients  with  congenital  heart  disease  (CHD).  PUR-
POSE: To  determine  serum  concentration  of  vascular  endothelial  growth
factor  (VEGF)  and  hepatocyte  growth  factor  (HGF)  in  patients  with  CHD.
METHODS:  Fifty five patients with  various kinds of CHD  (23 boys and  32
girls; SaO2  57̂98%;  age 1  months to  13 years) were enrolled, and were divid-
ed  into  2  groups  according  to  the  SaO2; A  (SaO2  >=  92%)  and  C  (SaO2
<  92%).  During  cardiac  catheterization,  blood  samples  were  obtained  at
femoral  vein  (FV), superior  vena  cava  (SVC), pulmonary  artery  (PA), pul-
monary  vein  (PV), and  femoral  artery  (FA). Serum  HGF  and VEGF  were
determined  by  ELISA. RESULTS: Among  5 sampling  sites, serum  HGF  at
FV was the lowest  (0.45  –  0.31  at  FV, 2.20  –  1.8  at SVC, 3.40  –  3.15  at PA,
3.55  –  2.58  at  PV, and  2.54  –  2.62  at  FA, respectively)  and,  at  FA, serum
HGF  in  C  was  significantly  higher  than  that  in A  (3.65  –  3.04  vs.  1.86  –
2.11,p=.02).On  the other hand, among 5 sampling sites, serum VEGF at FV
was the  highest  (382  –  262  at  FV, 225  –  199  at SVC,  154  +  145  at  PA, 178
–  209  at  PV, and  178  –  148 at  FA, respectively)  and, at  FV, serum VEGF in
C  was significantly  higher than that  in A (539 – 295  vs. 293 –  188, p=.0004).
In  A, pulmonary  vascular  resistance  significantly  positively  correlated  with
serum  HGF  at  4  different  sites other  than  FV. CONCLUSIONS:  In  CHD,
serum VEGF  and  HGF  may  be  produced  in  different  vascular  system  in
response  to  various stimuli  including  hypoxemia  and  vascular  resistance.
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Tumor  necrosis  factor-alpha  and  post-ischemic  contractility  in  an
infant  model  of  left  ventricular  hypertrophy
Christqf  Stamm,  Ingeborg  Friehs, Douglas  B.  Cowan,  Pedro J.  del Nido,  Francis  X.
McGowan
Children’s  Hospital,  Boston,  MA,  USA

OBJECTIVE: Left  ventricular  hypertrophy  is associated with  contractile dys-
function,  impaired  tolerance  to  ischemia,  and  increased  risk  during  cardiac
surgery. Recendy, tumor  necrosis factor-a  (TNF-a)  has been implicated  in the
pathogenesis  of  both  heart  failure  and  ischemia-reperfusion  injury.  We
hypothesized  that  compensated  pressure  overload  hypertrophy  results  in
increased  myocardial  TNF-a  expression  and  that  it  contributes  to  the
increased  susceptibility  to  ischemia-reperfusion  seen  in  hypertrophied  infant
hearts. METHODS AND  RESULTS: Neonatal  rabbits  underwent  banding
of  the  descending  thoracic  aorta  to  induce  left  ventricular  (LV) hypertrophy.
Myocardial TNF-a  protein expression  increased  progressively with  LV hyper-
trophy. Serum TNF-a  was detected  only  after  the  onset  of heart  failure. Prior
to  the  onset  of ventricular  dilatation  and  heart  failure  (determined  by serial
echocardiograms), hearts  from  aortic banded and age-matched  control  rabbits
were perfused  in the Langendorff mode, and subjected to 45min ischemia and
30min  reperfusion.  Post-ischemic  recovery  of  developed  LV  pressure  was
impaired  in hypertrophied  hearts  as compared  with  control  hearts (59+/-9%
vs. 88+/-5%),but  addition of neutralizing anti-rabbit TNF-a  antibody to car-
dioplegia  and  perfusate  solutions  restored  post-ischemic  function  (82+/-7%
recovery).  This  effect  was  mimicked  by  treatment  with  N-oleoyl-
ethanolamine, an  inhibitor  of  ceramidase, the  key  enzyme  mediating TNF-a
effects  on  calcium  handling.  Intracellular  calcium  was  measured  by  Rhod-2
spectrofluorometry  and demonstrated  lower diastolic calcium levels and high-
er  systolic  calcium  transients  in anti-TNF-a  treated  hearts. TNF-a  inhibition
was  also  associated  with  faster  post-ischemic  recovery  of  phosphocreatine,
ATP,  and  pH  as  assessed  by  31P  NMR  spectroscopy.  CONCLUSIONS:
TNF-a  is  expressed  in  infant  myocardium  during  compensated  pressure-

overload  hypertrophy  and  contributes  to  the  post-ischemic  myocardial  dys-
function.  Inhibition  of TNF-a  signaling significantly  improves  post-ischemic
contractility, myocardial  energetics, and intracellular  calcium  handling.
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During  pediatric  cardiovascular  surgery  surgical  trauma  but  not
the  cardiopulmonary  bypass  (cpb)  is  responsible  for  neutrophil
activation
Hambsch,J.,  Osmancik,  P., Bocsi,J.,Schneider,  P,Taruok,A
Pediatric Cardiology, Cardiac Center  Leipzig,  Unhvrsity  of  Leipzig,  Germany

Aim: The  activation  of  neutrophils  by  the  CPB  is held  responsible  for  post-
operative  complications  as  postcardiotomy  or  capillary  leak  syndrome.
However, present  data  do not  show evidence  if surface  expression  and serum
concentration  changes  of  adhesion  molecules  are  CPB  or  surgery  specific.
Furthermore, studies  were  set  in  a short  time  range  (from  surgery  up  to  1̂2
days  after  surgery)  thus  do  not  include  baseline  values  of  the  unperturbed
immune status  of  the  patients. Methods: 47 surgeries  with  CPB  (patient  age:
1̂17yrs.;  CPB group)  and 27 surgeries without  CPB  (age: 1̂15yrs.;  control)
were  studied. Blood  was  sampled  24h  preoperatively  before  any  in  hospital
medication, after  anesthesia onset, after connection to CPB, at reperfusion,  4h,
Id, 2d after  surgery, at discharge  and months postoperatively  at the ambulance
control.  Neutrophil  antigen  expression  and  serum  concentration  of  soluble
adhesion molecules  were analyzed by  flow cytometry  and ELISA,  respective-
ly. Results: Anesthesia  and  surgery  induced  significant  and  transient  decrease
of  LFA-1  (CDlla/CD18),  Mac-1  (CDllb/CD18)  and  CD  54  surface
expression  as well as of ICAM-1 and L-selectin  serum level below baseline (all
p<0.001). Except L-selectin the decrease of all measured parameters  was inde-
pendent  of the  use of  CPB. In  the CPB group  L-selectin  decrease  was more
pronounced  (p=0.006). With  CPB  CD62L  (L-selectin)  surface  expression
increased  over  baseline  and  control  (p=0.002). Antigen  expression  did  not
depend  on  CPB duration. Preoperative  baseline  values were reached  >2  days
to months  postoperatively.  Conclusions: Cardiovascular  surgery  leads  to sup-
pression  of  neutrophil  adhesiveness  that  is  further  reduced  by  CPB  (see
CD62L). Activation  of  neutrophils  caused  selectively  by  CPB  can  not  be
exclusively responsible  for post-operative  complications specific  for CPB sup-
ported  cardiovascular  surgery.  Baseline  values  are  reached  days  or  months
postoperatively  emphasizing  the  need  to extend  the  time  frame  analyzed.

43
Corticosteroid  treatment  does  not  stimulate  interleukin-10  release
but  reduces  neutrophil  and  monocyte  adhesiveness  during  cardiac
surgery
Tcrnok,A.,  Richter, M.,  Schneider, l>.  Hambsch,J
Pediatric Cardiology, Cardiac  Center Leipzig,  University  Leipzig,  Germany

Aim: Cardiac surgery with  cardiopulmonary  bypass induces substantial  release
of the  immunosuppressive  cytokine  IL-10. IL-10  has been  found  to  be  a key
cytokine  in propagating immune paralysis and leading to septic shock or mulci
organ  dysfunction. A recent  study (Surgery  1996; 119: 76)  indicates  that  cor-
ticosteroid administration  elevates IL-10 release more than  10-fold.Thus, cor-
ticosteroid  could  enhance  trauma induced  immune  paralysis  and  the  risk  for
shock, MODS  and  infection. Method: A prospective  study  was performed  in
children  (age: 3  to  16yrs.)  who  underwent  surgery  for  atrial  septum  defect
(ASDII,  n=22,  ASDI,  n=3).  16  of  them  received  intra-operatively
Methylprednisolone  (31̂6mg/kg). Surgical data, medication, intra-  and post-
operative  care  were  not  different  between  the  groups.  Blood  samples  were
drawn pre-, peri- and  post-operatively. Serum  concentration of cytokines  and
soluble  adhesion  molecules  was determined  by ELISA. Expression  of leuko-
cytes adhesion  molecules  (LFA-1, Mac-1)  was quantified  by  flow-cytometry.
Results: Patients who  underwent  surgery  showed  significant  sequestration  of
IL-10 with maximum  values  at the  end  of surgery  (peak: 20-540 pg/ml)  but
no significant  difference  was found with and without  Methylprednisolone. By
Methylprednisolone  IL-6  release  was  reduced  by  >50%,  neopterin,
TNF&#61537; and histamine  release was reduced by >10% (all p<0.05). Post
surgical  neutrophil  and  monocyte  count,  LFA1  and  MAC-1  expression  and
serum  levels  of  ICAM-1  and  L-selectin  were  significantly  down  regulated
(p<0.03).  Conclusion:  Perioperative  administration  of  methylprednisolone
does not  elevate IL-10 release but reduces infiltration  and  adhesiveness of cir-
culating  leukocytes. Therefore,  intraoperative  treatment  with  corticosteroids
seems not  to  increase  the  risk  for  immune  paralysis. Migration  of monocytes
and neutrophils  to  the  sites of inflammation  in  part  accounts  for  post  perfu-
sion  injury. The  beneficial  effect  of corticosteroids  might  be  the  reduction  of
this migration  ability.
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3IP  NMR  spectroscopy  reveals  metabolic  abnormalities  in  asymp-
tomatic  patients  with  hypertrophic  cardiomyopathy
Sieverding  L.,  BreuerJ.Jung  W-L,  Sclunid  O.,  Dietze  C,  Lutz  O.,  Hqfbeck  M
Depl.  of  Pediatric  Cardiology, Tuebingen,  Germany

Objectives: Alterations  in  myocardial  metabolism  are  considered  to  be  caus-
es  for contractile  dysfunction  in  patients  with  hypertrophic  cardiomyopathy
(HCM). We examined the question of whether  metabolic  abnormalities pre-
ceed  the  manifestation  of  symptoms  in  patients  with  HCM.  Methods:
Proton-decoupled  31P NMR  spectroscopy  of the anteroseptal  region of the’
heart  of  14 young asymptomatic  patients  with HCM  was performed  with a
1.5 T  whole-body  imager. Spectra  of  the  phosphate  metabolites  were  com-
pared  with  those of normal  volunteers. Results: The  patients  exhibited a sig-
nificantly  reduced  (p  <  0.02)  ratio of phosphocreatine  (PCr)  to ATP of  1.98
+-  0.37,  compared  with  2.46  +-  0.53  obtained  in  11  control  subjects.  In
addition,  the  group  of patients  with  severe  hypertrophy  of the  interventric-
ular septum  (n =8) showed significantly  increased  (p < 0.05)  inorganic phos-
phate  (Pi) to  PCr  ratio with  a Pi  x  100/PCr  of 20.0  +-8.3  versus 9.7 +-  7.2
in control subjects. Both  abnormalities  are similar  to those found  in  ischemic
myocardium. The  assumption  of deficient  oxygen  supply  is also supported by
a  significantly  increased  (p  <  0.01)  phosphmonoester  (PME)  to  PCr  ratio,
with  a PME  x  100/PCr  of 20.7 +-  11.2 compared  to  8.4  +-  6.7  in  control
subjects  indicating  altered glucose metabolism. Conclusion: 31P NMR  spec-
troscopy  detects  alterations  of myocardial  energy  metabolism  in  asmptomat-
ic  patients  with  HCM.  These  alterations  may  contribute  to  the
understanding  of the  pathophysiology  and  natural history  of the  disease.

45
Nitric  oxide:  a  vasodilator,  and  inhibitor  of  matrix  remodeling  by
suppressing AMLlB-elastase  cascade
MilaniY.,  Zaidi  S.H.,  Tliompson  K.E.,  Rabinovitch  M
Department  Of  Pediatrics,  Mic  University  School  Of  Medicine, Japan

Nitric  oxide  (NO), an  endogenous  vasodilator,  inhibits  pulmonary  vascular
remodeling  in  rats  as do inhibitors of vascular elastase.A  20 kD smooth mus-
cle  cell  (SMC)  serine  elastase,  which  is  induced  by  serum-treated  elastin
(STE),  appears  critical  to  the  progression  of  pulmonary  vascular  disease. In
our  previous  study  using  differential  display  to  identify  transcripts  expressed
coincident  with  elastase activation, we identified AML1B, a transcription  fac-
tor  for  neutrophil  elastase, in  SMC. However,  the  direct  interaction  of  NO
with  AMLlB-elastase  cascade  remains  unknown.  To  uncover  the  signaling
pathway  for  elastase  activation  and  interaction  with  nitric  oxide  (NO),  we
found  STE-induced  increase in phosphorylated  extracellular  signal  regulated
kinase  (ERK).  Inhibition  of  ERK  activation  with  PD98059  inhibited
AML1-DNA  binding  and  elastase.  NO  donors  (SNAP  and  DETA
NONOate)  inhibited  elastase  as  did  a  cGMP  mimetic  (8-pCPT-cGMP).
SNAP  inhibition  of  elastase  was  reversed  by  co-administration  of  a  PKG
inhibitor  (Rp-8-pCPT-cGMP).  The  increase  in  phospho-ERK  was  sup-
pressed  by NO  donors  and  the  cGMP  mimetic,  and  reversed  by  co-admin-
istration  of  the  PKG  inhibitor,  as  was  nuclear  expression  and DNA  binding
of  AML1B. Taken  together,  the  present  study  uniquely  links  NO/cGMP-
generating  vasodilators  with inhibition  of elastase-dependent  matrix  remod-
eling  in  vascular  diseases by influencing AMLlB-mediated  gene  expression.

46
Nitric  oxide  contributes  to  the  progression  of  coronary  artery
lesions  in  acute  Kawasaki  disease
Hirono,  K.,Yu,  X.,  Ichida,  F,  Chen,  R.,  Uese, K.,  Hamamichi,Y.,  Hashimoto,  I.,
Tsubata,  S.,  Terai, M.,  Miyawaki,  T
Department  of  Pediatrics, Toyama  Medical  &  Pharmaceutical  University, Toyama,

Japan

Although  nitric  oxide (NO)  serves many vasoprotective roles including inhi-
bition  of  platelet  aggregation  and  leukocytes  adherence, and  stimulation  of
endothelial  cell  growth  following  arterial  injury,  massive  release of NO, par-
ticularly  synthesized  by  nitric  oxide  synthase  (iNOS),  causes  arterial  wall
degeneration  conversely. We  hypothesized  leukocytes  as  well  as  endothelial
cells  actively  generate  NO,  following  systhesis  of  iNOS,  and  may  serve  to
damage the coronary  arterial  wall and  lead to aneurysmal  formation  in acute
Kawasaki  disease  (KD).We  evaluated  the  expression  of iNOS  in  leukocytes
by flow cytometry, and in coronary aneurysm by immunohistochemical  anal-
ysis,  and  we  analyzed  serum  levels  of  nitrate/nitrite  in  acute  KD. We  also
studied  the  number  of  circulating  endothelial  cells  using  a  specific  anti-
endothelial-cell  antibody, plH12, and  evaluated  the  expression  of  the  iNOS

in these cells.We studied 55 patients, aged 4 months to 7 years 3 months; those
with  (n=24)  or  those  without  CAL  (n=31)  in  acute  KD.  The  serum
nitrate/nitrite  levels  and  iNOS  expression  in  neutrophils  were  maximal  at
pretreatment,  particularly  marked  in  patients  with  CAL  (p<0.001  and
P=0.001,  respectively), and  declined  rapidly  until  2 weeks  post  onset. While
iNOS  expression in monocytes  and the number of iNOS positive  circulating
endothelial  cells  were  maximal  at  2weeks  post  onset, when  CAL  generally
develops,  especially  higher  in  patients  with  CAL  (P=0.035  and  P=0.012,
respectively). The  immunohistochemical  study  showed  iNOS  immunoreac-
tivity  in endothelial  cells and monocytes/macrophages  in coronary  aneurysm
in  acute  KD. The  findings  in  our  study  suggest  that  a  neutrophil-derived
excessive amount of NO, synthesized by iNOS, may play a role in early arte-
rial wall injury, whereas monocytes/macrophages- and endothelial  cells-derived
NO  may contribute  to the  progression  of CAL and later vascular  remodeling
in  acute  KD, having a possible signaling  relation  withVEGF

47
Angiotensin  II-induced  vascular  superoxide  production  in  genetic
hypertension
John  R.  Charpie, Linda  Nabha, Jessica  Garbern,  Collin  Cowley
University  Of  Michigan,  Cotigetiital  Heart  Center, C.S.  Mott  Children’s  Hospital,
Ann  Arbor, Michigan,  USA

Studies support  a critical  regulatory role  for  angiotensin  II (All)  in the devel-
opment  of  high  blood  pressure  in  genetic  hypertension.  Furthermore, All
infusion  increases blood  pressure  in  normotensive  animals through  activation
of  specific  signaling pathways  leading  to  excess  superoxide  anion  (O2-)  pro-
duction  in  the  vasculature. Therefore,  we  hypothesized  that All-induced  vas-
cular  O2-  is  increased  in  genetic  hypertension.  In  addition,  we  examined
whether  increased vascular O2- production precedes the development of high
blood  pressure. Systolic  blood  pressures  (SBPs)  were recorded  by  noninvasive
tail-cuff  in 6-  and  12-week-old  male spontaneously  hypertensive  rats (SHR),
and  normotensive  Wistar  Kyoto  (WKY)  rats. Rat  thoracic  aortas  were  har-
vested  and  incubated  in  serum-free  media  containing  0-10  micromolar All
for  12 or  24  hours  at  37-C. Following  incubation,  vascular O2-  production
was measured  by lucigenin-derived  chemiluminescence  and recorded  as pho-
ton  cpm/mg  tissue  weight. Mean  SBP  was significantly  greater  in  12-week-
old  SHR  (189–3mmHg)  than  age-matched  WKY  rats  (135–6mmHg;
p=0.001). In  addition, AH  incubation  significantly  increased O2-  production
in  12-week-old SHR  at both  12 hours  (2.8-fold  increase)  and 24 hours (1.9-
fold increase). In  contrast,  12-week-old WKY  rats  showed  no  All-mediated
increase  in  vascular O2-  production. In  6-week-old  rats, mean  SBP  was not
different  between  SHR  (100–12mmHg)  and  WKY  rats  (114–3mmHg).
However, AH-induced  O2-  production  remained  significandy  increased  in
prehypertensive SHR  (1.8-fold  increase), but  not WKY. Endothelial  denuda-
tion, or  co-incubation  of  aortic  rings  with  Cu/Zn  superoxide  dismutase  or
diphenyleneiodonium  chloride  (an  NAD(P)H  oxidase  inhibitor)  attenuated
the All-induced increase in O2- production in SHR. In conclusion, All selec-
tively  increases  vascular O2-  production  in  genetically  hypertensive  rats  that
precedes the development of high blood pressure. Furthermore, the All-medi-
ated  increase  in vascular O2-  in  genetic  hypertension  is dependent  upon  an
intact  endothelium  with  a specific  contribution from NAD(P)H oxidase.

48
A  new  gene  therapy  approach  in  heart  failure
Sayger,P,  Chinoy,A.,  Ingram,  P., Gupta  M
Tlie  Heart  Institute for  Children,  Illinois,  USA

Heart  failure  is associated  with  reduced  levels of myocardial _ myosin  heavy
chain  (_-MHC)  due  to  increased  binding  of  nuclear  factors  (PNRB)  to  a
repressor element (PNR)  in its gene promoter. We hypothesize that  quench-
ing PNRB  by PNR  decoy will restore myocardium _-MHC  levels, resulting
in  improved  contractility. Effect  of PNR  decoy  on _-MHC  gene transcrip-
tion was tested  in cardiac cultures of 10- day chick embryos. Cells were trans-
fected  with  _-  MHC  promoter/  CAT  reporter  constructs  with  PNR  (1
Kb/CAT)  or  without  PNR  element  (670/CAT)  by  calcium  phosphate
method.  After  24  hrs, PNR  decoy  oligo  or  PNR  scrambled  oligo  (PSO)
were  introduced  with  lipofectine.  Control  cells  received  lipofectine.  After
additional  48  hrs, cells  harvested  and  CAT  activity  analyzed  by  thin  layer
chromatography. PNR  decoy  resulted  in  3-5  fold  increased CAT activity  of
1 Kb/CAT  but  not 670/CAT construct. PSO  had no  effect  on CAT  activity
of  either  construct.  Results  show  that  PNR  decoy  increases _MHC  pro-
moter  activity, reducing negative  effect  of PNR  in the  transcription  process.
It  offers  new  avenue  for  modulating contractility  of the failing  myocardium.
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Kawasaki  disease  in  Singapore:  incidence  and  coronary  complica-
tions
Tetig Hong  Tan,  Keng Yean Wong,Joo  Teck  Heng
Kk  Women’s &  Children’s  Hospital,  Singapore

Data  are captured  in our Kawasaki  Disease  (KD)  database when  patients are
referred  for echocardiography  for or  suspected  of  KD. Echocardiograms  to
delineate  coronary  abnormalities  are done  at 2 weeks, 3 months, 6 months,
and  6-monthly  thereafter  from  the onset  of KD. During  the  3-year  period
under  review  (June  1997 to June  2000), a total of 249  patients were  referred
for  echocardiography. Twenty-eight  patients  with  normal  echocardiograms
were  excluded  as they  did not meet  the full  diagnostic  criteria. There  were
221  cases of KD during  this period, of which  208 were  less  than  5 years of
age, an incidence of at  least  32.5 per 100,000 children  < 5 years old per  year
in Singapore.The  mean age at diagnosis  was 22.4 months. Incidence decreas-
es  with  age ^  93.2%  were  less  than  5  years  of  age.  Infants  accounted  for
41.6% of cases and 14 (6.3%)  were younger than 3 months  of age. There was
a  slight  male  predominance  (60.6%). In our  patients  with  KD, 23.1%  had
coronary  involvement  ^  10.4%  had  coronary  aneurysms,  while  the  other
12.7%  had  generalized  ectasia  of  the  coronary  arteries.  On  follow-up
echocardiograms, 67.3% had total resolution of the  coronary  abnormalities ^
83.3%  of those  with  ectasia  vs. 36.4% of those  with  aneurysms  (p=0.001).
Majority  (79.3%)  of  patients  with  coronary  ectasia  recovered  within
6 months of the  illness. No patient  with  normal  echocardiogram  at 2 weeks
of  illness had coronary  dilatation  at subsequent  echocardiography.  Seventeen
patients  (7.7%)  had atypical  Kawasaki  Disease. They  tended  to be  younger
(mean  16.2 months,  median  6.2  months)  compared  to  the  others  (mean
23  months, median  15.3  months)  (p=0.213).  Female  sex is associated  with
higher  risk  of having atypical  KD (OR 3.1,95%CI  1.1 - 8.7).

50
Coronary  artery  fistulas:  management  and  follow-up<P>
S.A.M.  Said.A.A.H.J.  Tliiadens,  M.J.C.H.  Fieren, T. v.d. Werf,  G.B. W.E.
Bennink,  E.J. Meijboom
Willielmina  Children’s  Hospital,  Utrecht,  Netherlands

Background: Coronary  artery  fistulas  (CAF’s) are generally congenital of ori-
gin, although  usually  discovered  late. This  study  describes  53 CAF patients.
Methods: Retrospective  study of 53  patients  included: age, gender, mean age
at  diagnosis, follow-up  period  of patient,  type  and characteristics  of CAF’s,
previous  history, physical  examination, ECG’s, exercise  tolerance  tests(ETT),
scintigraphy, echocardiography,  management  and results of intervention and
follow-up. Results: 53 patients had 72 CAF’s and a current mean  age of 60,21
years(148̂9yr),mean  age  at diagnosis of 56,01 and a follw-up  period  of 4,19
years. 51% of the  CAF’s is of single  origin  and 59% of  single  termination,
46% have a tortuous  and multiple  pathway. 35/72  CAF’s originate  from the
LAD, 24/35  are proximally located and terminate  into the PA trunk, the dis-
tally located end into the LV. 23/72  CAF’s originate  from the right  coronary
artery,  8/72  from  the  circumflex.  83% were  symptomatic  at  diagnosis.
Previous  history  included  myocardial  infarctation(MI)  in  12. ECG showed
repolarisation  disturbances  in 50%. Fistula  related  abnormalities  in untreated
patients  were  found  in  ETT(80%  ischemic  changes),  in  stress  MLBI-
Scintigraphy(ll/21  diminished  ejection  fraction  and  localized  perfusion
defects)  and on angiography  (coronary  vessel  disease  in  47% of which  68%
atherosclerotic). 12 patients  developped  a MI, 8 corresponding  to the  fistula
related  artery(FRA).  44  patients  (83%)  were  treated  conservatively,  10
patients underwent  surgical ligation and 2 transcatheter  embolization  (PTE).
Conclusion: The  origin  of LAD-CAF was found  to be the most common, if
located  proximally  draining  in the main  pulmonary  artery, if located  distally
into  the right  ventricular  cavity.  Based  on  the  development  of  asssociated
ischeamic  coronary  pathology  in the FRA of untreated  patients  we suggest
that  surgical or interventional  therapy  is warranted  in these patients.

51
Fate  of the aortic  valve  regurgitation  after  resection  of  subvalvular
aortic  stenosis
ZohairAl  Halees,  Mohammed  Klioudieh,  Mohamed  Fawzy,  Amin  Darwish,  Chnar
Galal
King  Faisal Specialist  Hospital  &  Research  Centre,  Riyadh,  Saudi  Arabia

Objective: Aortic  regurgitation  (AR)  is a  common  association  with sub-
valvular  aortic stensosis  (SAS).The  aim was to evaluate  the fate  of AR  after
SAS surgical relief. Method: Between  1985 and 1999,153  SAS patients (pts)
underwent  biventricular  repair  with  resection of SAS. The  male/female  ratio
was  101/52  with  a mean  age of  13.4  years. Isolated  SAS  was found  in 124
pts  (81%) and associated  cardiac  defects  (VSD, mitral  valve  involvment and
double  outlet  right  ventricle)  in  29  pts. Gradient  across  SAS: mean  77
mmHg.  Associated  AR  was  found  in  199 pts  (78%),  25  trivial,  64  mild,
24  moderate  and 6  severe.  Preoperatively  8  pts had  endocarditis,  112  had
membranous  type  stenosis,  34  fibromuscular  and  7  tunnel  type.  Surgery:
enculation  in 140 pts, additional  myomectomy  in 68. Additional  aortic  valve
surgery  was required  for 47 of the  119 pts with AR: valve repair 30, replace-
ment  13 and aortic  root  augmentation  4. Findings:There  was one  early death
and  four  pts had complete  heart  block. There  was some  degree  of AR  post-
operatively  in 47  pts. Mean  follow  up was 4 yrs (range 2 months ^  12 years).
Relief  of SAS improved  the degree  of AR  in  50% of postoperative AR  pts.
Gradients  >  50  mmHg  developed  in  13 pts, 6 had redo surgery: 4  for relief
of Left Ventricular Outflow Tract Obstruction, one  for severe AR  and one for
MR.  Conclusions:  Resection  of  SAS  has low  recurrence.  Additional  AV
surgery  was required  in  40%. Resection  of  SAS  can improve  the  degree of
AR  in over 50% of pts.

52
Epidemiological  study  of  Kawasaki  disease  in  korea,  19971̂999:
comparison  wi th  previous  studies  in  19911̂996
Park,Y-W,  Kim,  C-H.,  Park,  I-S.,  Ma,J-S.,  Lee,  S-B.,  Kim,  C-H.,Yun,Y-S.,
Lee, H-J., Lee, S-K.,  Tockgo, Y-C.
Department  Of  Pediatrics,  Itijc  University,  Seoul  Paik  Hospital,  Seoul,  Korea

We  retrospectively  performed  an epidemiological  survey  on  Kawasaki dis-
ease(KD)  from  1997-1999  in  Korea.  On  behalf  of  the  Korean  Pediatric
Cardiology  Society,  we  sent  a  questionnaire  to  111 training  hospitals, and
summarized trie  data  of the  survey  from  50 hospitals  which  responded. The
total  number o f  patients  was 3,862  cases  including  1143 in  1997,  1419  in
1998, and  1300 in  1999, which  showed  no  difference  in  annual  incidence
and  high  incidence  in May, June.July  and August. The  male-to-female  ratio
was  1.51,  and  their  mean  age  was 29.7 months. The  proportions  of sibling
cases  was 0.26%(10/3862),  and rate  of recurrent  cases  was 2.3%(90/3862),
and  the proportion  of patients  with  KD among  total  hospitalized  pediatric
patients was 1.19%  in average, showing no significant  difference  according to
regions. Echocardiogram  was done  in 97.4% of KD  patients, and coronary
arterial(CA) abnormalities  occurred  in  19.8% of cases(737/3723)  including
16.1% of dilatations and 5.1% of aneurysms. Adding  1,709 cases of 1-st study
in  1991-1993  and 2,680  cases of 2-nd  study  in 1994-1996, to these  cases of
3-rd  study, data  of  the  total  8,251  cases  in  1990s  in  Korea  showed  28.9
months  of  mean  age,  1.6  of  male-to-female  ratio,  seasonal  predilection
for  summer, O.24%  of sibling  cases, 2.3% of recurrent  cases,  21.0%  of CA
abnormalities  and 5.2% of CA  aneurysms, with  statistically  decreasing  trends
of male-to-female  ratio  and CA abnormalities.

53
Vascular  wall  morphology  and  vascular  elasticity  of  coronary
aneurysms i n  long-term  after  Kawasaki  disease: intravascular  ultra-
sound  study
Yoko Sugahara,  Masahiro  Ishii,  Kanoko  Hashino,  Motofumi  Iemura,Jun  Furui,
Wakako  Himetio,  Teiji Akagi,  Hirohisa  Kato
Department  of  Pediatrics, Kurume  University, Fukuoka,  Kurume,  Japan

Coronary arterial  (CA) lesion  in Kawasaki disease (KD) may become a long-
term coronary  risk factor. Seventy KD patients and 10 controls were studied.
Consecutive  KD  patients  were  followed  over  more  than  10 years  from  KD
onset.  Patients  comprised  4  groups.  Group  1: 18  patients  with  persistent
aneurysms, Group  2: 18 patients  with  CA stenosis, Group  3: 28 KD patients
with  regressed  CA aneurysms,  Group  4: 6  patients  with  normal  coronary
findings  at trie  acute  stage. CA wall  morphology  evaluated  by  IVUS  imag-
ings.The % area  change of CA lumen  was calculated  using IVUS imaging to
examine  the  elasticity  of the CA wall.  IVUS  imaging  in  Groups  1 and 2
showed intima  hyperplasia  and various degree of calcification  at sites of both
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persistent  coronary  aneurysms  (intima-media  complex:  0.71–0.22mm,  %
calcification  area:  55.4–21%)  and  stenosis  (intima-media  complex:
0.88–0.44mm,  % calcification  area: 81.4–20%). However, IVUS imaging  in
Group  3 showed  various  degrees of the  intimal  thickening without  calcifica-
tion  (intima-media  complex:  0.48+0.12mm,  %  calcification  area:  0%). All
FVUS findings in the Group  4, CA wall echo had a single  layered appearance
were similar to that in the control  patients. In Group  1 and 2, coronary  artery
demonstrated  poor  elasticity,  almost  no  change  in  the  lumen  area  (%  area
change, Group  1: 2.4–1.9%, Croup  2: 0.8–1.5%).  In  Group  3, a  significant
poorer  elasticity  was  fond  compare  to  the  control  patients  (Group  3:
8.1–3.7%  vs. control  22.0–13.2%, p<0.05). Group  4 showed  no  significant
difference  of  elasticity  of  coronary  artery  from  control  (Group  4:
21.2+11.3%). We  concluded  that  long-term  persistent  coronary  aneurysm
and  regressed  coronary  aneurysms  after  KD  have  abnormal  vascular  wall
morphology  and poor  vascular elasticity. Such follow  up should  focus on  the
possible  development  of  premature  atherosclerosis  and  include  advice  of
avoidance  atherogenic  risk  factor.

54
Potentially  reversible  brachial  vasodilatation  and  impaired  flow-
mediated  reactivity  in  acute  Kawasaki  disease
Sana,  T.,  Itagaki,  Y,  Kobayashi,  M.,  Yoshiinoto,A.,  Matsumura,  X,  Tagawa,  X,
Osaka
Osaka  Kosei-Ncnkin  Hospital,  Osaka,  Japan

To elucidate  the impact  of systemic  vasculitis of acute  Kawasaki  disease (KD)
on  peripheral  vascular  dimension  and  reactivity,  vasodilative  response  to
hyperemia  by high-resolution  ultrasound  images of brachial  artery  was eval-
uated  in  23  children  with  acute  KD  (1.3+1.0  months  after  onset),  10  in
recovery  phase  (10+2.6  mo)  and  33  age-  and  sex-  matched  controls  (C).
Brachial  basal  diameter  was  significantly  enlarged  both  in  acute  KD
(2.8–.35mm,p<.0001)  and in recovery (2.7–.23mm,p<.05),compared  with
C  (2.4–.37mm). Percent  of normal  value, however, significantly  improved  in
recovery  (113+10%  vs  124–13%, p<.05).  Flow-mediated  dilatation  (%  of
diameter  change)  was significantly  lower in acute KD (0.8–4.5% vs 16–5.0%
in C, p<.0001)  and  also improved  in recovery (12–7.0%, p<.0001).We  con-
cluded  that  systemic  vasculitis  of  acute  KD  induces  pathological  peripheral
vasodilatation  and  impairs  vascular  reactivity, which  potentially  improves  in
recovery  phase.

55
Long-term  Outcome  of  Catheter  Intervention  in  Kawasaki  Disease
Teiji Akagi,  Masahim  Ishii,  Wakako  Himcno,Yoko  Sugahara,  Motofumi  lemma,

Jun  Furui,  Akiko  Hirosc, Yasuki  Mactw,  Wrohisa  Kalo
Department  Of  Pediatrics, Kurumc  University,  Fukuoka,  Kurutnc,  Japan

Background: Catheter  intervention  has become  one  of  the  promising  ther-
apeutic  strategies in the  treatment  of patients with  coronary  stenosis due  to
Kawasaki  disease. However, long-term  follow-up  data has not been  clarified.
Patients  and  Method: We  reviewed  our  single  institutional  experiences  of
this  procedure.  Since  1994  through  2000,  32  patients  underwent  catheter
intervention. The  procedures  included  percutaneous  transluminal  coronary
angioplasty  (PTCA;  n=10),  percutaneous  transluminal  coronary  rotational
ablation  (PTCRA;  n=12),  and  stent  implantation  (n=10). The  immediate
success  rate  was  60% in  the  PTCA,  100% in  the  PTCRA,  and  90% in  the
stent. Age  at  intervention  ranged  from  1.9  to  22  years  (median  14.5  years)
and  interval  from  the  onset  of  disease  to  intervention  was  1.7  to  17  years
(median  8.7  years). In  all of these  patients, follow-up  coronary  angiography
was  performed  3  months  to  4  years  after  the  procedure.  Final  follow-up
period  ranged  from  4 months  to  6  years  (median  3.6  years).  Intravascular
ultrasound  study  was  also  performed  if  imaging  catheter  could  be
approached  to  the  aiming  lesions. Two  patients  complicated  with  neoa-
neurysm  formation  at  the  site  of  PTCA.  Results:  During  this  follow-up
period,  neither  ischemic  symptoms  nor  myocardial  ischemia  detecting  by
myocardial  perfusion  imaging were  appeared  in  these patients. One  patient,
whose  coronary  stenosis could  not  be  dilated  by PTCA, have had  coronary
bypass  surgery.  Significant  restenosis  was  not  found  by  follow-up  coronary
angiography. Intravascular  ultrasound  imaging revealed  that  good patency  of
coronary  lumen  at the  site  of intervention  and  thin  circumferential  intimal
layer  around  the  stent.  Although  progression  of  neoaneurysm  was  not
observed,  resolution  of  aneurysms  was  not  also  confirmed.  Conclusion:
Long-term  result  of catheter intervention  in  this disease  is excellent  and  can
postpone  or  substitute  coronary  bypass surgery.

56
Myocardial  blood  flow  a n d  coronary  flow  reserve  in  patients  with
’normal’  subepicardial  coronary  arteries  after  Kawasaki  disease
assessed  by  positron  emission  tomography
Hauser  M.,  Bengel  F.M.,  Kiilm  A..,  Nekolla  S.C.,  Vogt M.,  Schwaiger M.,  HessJ
Dept.  Of  Paediatric Cardiology,  German  Heart  Centre  Munich,  Munich,  Germany

Kawasaki syndrome  is an acute inflammatory  disease, affecting the arterial walls
in form of a panvasculitis.Aim of  the study was to assess myocardial blood  flow
(MBF) and coronary flow reserve (CFR)  in children  (13.3 years SD4.02)  with
a  history  of  Kawasaki  syndrome  and  angiographically  normal  subepicardial
coronary arteries. Methods: Seven children with  Kawasaki syndrome had ECG
(rest/exercise), echocardiography  and positron  emission  tomography  10 years
SD 5.9  after  the acute illness; they  all were clinical asymptomatic without signs
of coronary  insufficiency;  angiographically  the  coronary  arteries  were  normal
without aneurysm or stenosis. Myocardial perfusion  was assessed by NH3-PET
imaging  at  rest  and  after  maximal  vasodilatation  with  adenosine;  the  results
were  compared  with  10 healthy  adults (26 years  SD 6.3). Results: No  patient
had signs of myocardial ischaemia;ECG rest/ exercise was normal without signs
of  coronary  insufficiency  or  rhythm  disturbances; on  echocardiography  ven-
tricular  function  was normal  without  evidence  of dyscinetic  areas or  signs of
enlargement  or stenosis of the proximal  coronary  arteries. There  was no statis-
tical  significant  difference  between patients and  healthy  volunteers  in MBF at
rest  (0.84 SD 0.22  vs. 0.77  SD 0.17 ml/g/min.), whereas MBF after  maximal
vasodilatation  widi  adenosine  (2.56  SD  0.90  vs.  3.10  SD  0.8  ml/g/min.
p<0.001)  and CFR  (2.99  SD 0.36  vs. 4.09 SD  1.01 p<0.001)  was  significant-
ly attenuated  in  the  Kawasaki group.  None  of the  patients  had  stress  induced
perfusion  defects  within  the  myocardium. Conclusion: In children  with  a his-
tory  of  Kawasaki  disease  and  angiographically  normal  subepicardial  coronary
arteries  there  is a significant  attenuation  of MBF  after  maximal  vasodilatation
and a significant reduction  of CFR. Impairment of the  vasoreactive ability may
indicate a residual damage of the coronary  arteries and may be a risk  factor  for
atherosclerosis  in  adulthood.

57
Histopathological  study  of  neutrophils  in  coronary  arterial  lesions
in  Kawasaki  disease
Takahashi  K.,  Oharascki  X,  Naoe  S.,  Wakayatna  M.,  Shibuya  K
Dcpt.  of  Pathology, Ohashi  Hosp.,  Tbho  Univ.  School of Med.,  Tokyo, Japan

Conventional  therapy  for  Kawasaki  Disease  (KD)  includes  intravenous
immunoglobulin  (IVIG) and aspirin.This therapy is obviously effective  but can-
not  completely  prevent  the  formation  of coronary  artery  aneurysm. Recendy,
an  elastase inhibitor  began  to  be  used  for  the  treatment  of KD on  purpose  to
inhibit  polymorphonuclear  leukocytes  (PMNL)-elastase  activity.  Activated
PMNL  may  damage  endothelial  cells,  resulting  in  vascular  lesions.  However,
there has been no morphological  evidences  that PMNL invade vascular walls of
coronary  arteries  in  acute  phase of  KD. Therefore,  histopathological  investiga-
tion  was carried out  in  an attempt t o  elucidate whether PMNL were present in
the coronary arterial lesions, using autopsy cases of KD.The experimental mate-
rial  consisted  of eleven  autopsy  patients  who died  during  acute  phase  of KD.
Duration of the illness ranged  from  6  days to 50 days.The tissues were fixed and
embedded  in  paraffin.  Hematoxylin  and  eosin, Elastica  van  Gieson  and  azan-
Mallory stain were performed  for routine histological examination. In addition,
to  identify  infiltrating  cells in arterial lesions, the antibody CD3, CD20, CD64
and  elastase  were  used  for  irnmunohistochemistry.  The  inflammatory  cells
appeared  in  the  coronary  arterial  lesions  were  mainly  composed  by
macrophages in  all patients, however, numerous neutrophils were also  identified
in non-aneurysmal coronary arterial  lesion of the patient who died  10 days after
the onset of KD. Neutrophilic  infiltration  reached the peak earlier than those of
CD64+  macrophages, CD3+ T  lymphocytes  and CD20+  B-lymphocytes. It  is
suggested  that  neutrophils  are  strongly  involved  in  the  damage  of  coronary
artery  at  early  stage of  the  illness. As  a  result  of injury  of  vascular  walls caused
by neutrophils, vascular dilatation may occur.

58
Echocardiographic  videodensity  index  of  the  coronary  arteries  in
acute  Kawasaki  disease:  a  predictor  for  subsequent  coronary  artery
abnormalities
Wanitkun,  S.,  KItowathit,  P., Khositset,A.,  Pongpanich,  B
Department  of  Pediatrics,  Ramathibodi  Hospital,  Bangkok,  Tltailand

Coronary  artery  abnormalities  developed  in  25% of patients  with  Kawasaki
disease. A  number  of  studies  tried  to  analyze  indirect  markers  of  systemic
inflammatory  process  for  prediction  of  coronary  artery  involvement.
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However, inflammation  at  the  walls of these  arteries  has been  demonstrated
earlier during  the  acute  phase. Direct  analysis on  these  sites  may  reflect  the
ongoing pathological  findings. The purpose of our study  was to quantitative-
ly  analyze  the  videodensity  of  the  coronary  arterial  walls  in  patients  with
Kawasaki disease indexed to that  of myocardium. A total of 72 patients, rang-
ing  in  age  from  2  months  to  9  years, were  studied. Twenty  eight  patients
developed  coronary  artery  lesions. An  HP  Sonos  4500  echocardiographic
system was used to acquire the images and record on videotapes. Optimal still
images of the proximal major  branches of the coronary  arteries were digital-
ly  captured  and  analyzed  for  videodensity  using NIH  Image. Three  consec-
utive  measurements  of  each  segment  of  the  arterial  walls  were  averaged for
analysis. There  was significant  difference  of  the  videodensity  index  between
those of patients with  and without  coronary  artery abnormalities  (p<0.001).
Videodensity  index  of  greater  than  1.32  could  predict  for  the  lesions  with
sensitivity  of  87% and  specificity  of  82%. The  mean  interobserver  variability
of  the  measurement  was  5%. Echocardiographic  videodensity  index  of  the
coronary arterial  wall may predict  for  the subsequent occurrence  of coronary
artery  abnormalities  in  Kawasaki disease.

59
Cardiovascular  risk  factor  reduction  in  adults  with  acyanotic  con-
genital  heart  disease
Chugh,  R.Junge,  K.J.,  Romero,  P.,  Ludbwok,  PL.
Washington  University  in St. Louis,  St. Louis,  MO,  USA

Adults  with  coarctation  of  aorta, coarctation  of  aorta  with  bicuspid  valve, or
supravalvular aortic stenosis form a subgroup of acyanotic congenital heart dis-
ease  that  is  predisposed  to  premature  myocardial  infarction.  We  studied  the
prevalence  of cardiovascular  risk  factors  in  this population. The  higher cardio-
vascular  risk group  (Group A) comprised  52  patients:  17 patients  with  coarc-
tation  of aorta, 28 patients  with  coarctation  of aorta  and bicuspid  aortic  valve
and 3 patients with supravalvular aortic stenosis.There  were 35 men  (age range
21 to 56 years, mean  34 years) and  17 women  (age range 21 to  45 years, mean
32  years). Fifty-six  patients  with  bicuspid  valve  served  as controls  (Group B).
Cardiovascular  risk factors  in  these patients, i.e. age, sex, hypertension, hyperc-
holesterolemia,  diabetes  mellitus,  obesity,  smoking,  gout  and  family  history
were recorded. An  assessment  was made of the primary and secondary preven-
tion of the identified  cardiovascular  risk  factors. Group A: 33% were hyperten-
sive  (n=  17), 15% were  obese  (n=8), 21%  had  hypercholesterolemia  (n=ll),
and 21% were smokers (n=l 1). Group B: 21%  were hypertensive  (n=  12), 36%
were  obese  (n=20),  4  %  had  hypercholesterolemia  (n=2),  and  13%  were
smoking  (n=7).  Physician-directed  sedentary  lifestyles  were  identified  in  the
majority. Appropriate  advice regarding diet, exercise, smoking  cessation, anti-
hypertensive  and  cholesterol-lowering  pharmacological  therapy  were  made
and followed-up  during subsequent  visits. Premature  myocardial  infarction  has
been  attributed  to  elevated  systolic  pressure  in  the  aortic  root  in  patients
with  coarctation  of  aorta  or  supravalvular  aortic  stenosis  in  addition  to  ostial
fibrosis  in  the  later. Optimal  cardiovascular  risk  reduction  is important  in  this
relatively young population  in order to  minimize  these  additional  risks.

60
Homocysteine,  lipid  profile,  nitric  oxide, vit. B12, and  folate  values
in  patients  with  premature  coronary  artery  disease  and  their  chil-
dren
Pac, F.A.,  Ozerol,  E.,Temel,  I.,  Ege, £.,  Sezgin,  N.,  Saliin,  K.,  Emmilcr,  M.,
Asian,  H.,  Pac,  M.
Itwnu  University, Faculty of Medicitte,Turgut  Ozal  Medical  Center,  Malatya,
Turkey

The  plasma  level  of  homocystein  (Hcys)  and  Lipoprotein-a  (Lipo-a)  are
independent  risk  factors  for  atherosclerotic  vascular  disease.  Nitric  Oxide
(NO)  and  folat  values are  also important  in atherogenesis.We  aimed to  eval-
uate  these  parameters  in  patients  having  coronary  artery  bypass  surgery
(CABS)  prior  to  50  years  of  age  and  their  children.  In  31  patients  having
CABS, 47 children  of these patients  and  28 normal  control  subjects; homo-
cystein, NO,Vit. B12, folat, Lipo-a, trigliseride  (TG), cholesterole  (Chi), LDL
cholesterole  (LDL), HDL  cholesterole  (HDL), apolipoprotein-Al  (Apo-Al)
and  apolipoprotein-B  (Apo-B)  values were  determined. Table. Means of  the
parameters and p  values Table  was send  as attacment. Homocystein  values of
the  patients  with  premature  coronary  heart  diseases  and  their  children  are
significantly  higher  than  those  of  controls  (p<0.031  and  p<0.006, respec-
tively). Also, NO  levels are significantly  higher  in both  groups  than  controls
(p<0.001  and  p<0.031,  respectively). B12  values  are  significantly  higher  in
both  groups  (p<0.05  and p<0.033, respectively). Lipo-a  levels  are  higher  in
both  groups but  not  significant.

Session 7:  Cardiomyopathies/Myocarditis/
Heart  Failure
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Preliminary  study  of  evaluation  of  ventricular  function  after  using
carvedilol  in  children  with  severe  dilated  cardiomyopathy
Azeka  E,  Bocchi E,  RamiresJ.A.F.,  Ebaid  M
Heart  Institute  (InCor)  University  of Sao  Paulo Medical  School,  Sao  Paulo,  Brazil

Background:  Little  is known  about  carvedilol  in  children  with  dilated  car-
diomyopathy. Methods: We  enrolled  17  consecutive  children  waiting  heart
transplantation  (age: 3.2  months  to  10 yean)  with  chronic  heart  failure,  left
ventricular  ejection  fraction  <30%, in  a 6  months  follow-up  double-blind,
placebo-controlled  study  (mean  time  of  evaluation  was  304+/-241  days).
Patients  were  randomly  assigned  to  receive  either  placebo  (7  patients)  or
carvedilol  (10 patients)  at  initial  dose of 0.01 mg/kg/day  and  increased  over
a period  of 60 + / -  39  days to  a dose of 0.2 mg/kg/day, after  which  double-
blind  therapy  was  maintained  for  at  least  an  additional  6  months.  Results:
During  the 6 months follow-up  and the up-titration  of the  dosage period  in
the  carvedilol  group  3  pts  died  (2  in  titration  period  and  1 pt  underwent
heart transplantation (titration  period). In 6 patients evaluated  after  6 months
with  a  mean  dose  of  carvedilol  of 0.2  mg/kg/day,  there  was  an  increase  in
left  ventricular  ejection  fraction  from  18.5  + / -  5.9%  to  36.5+/-  12.3%
(p=0.009),  shortening  fraction  from  15.5+/-3.2%  to  22.1+/-  7.6%
(p=0.011)  and  the  NYHA  class improved  in  5 patients.The  clinical  status of
5  patients  who  were  delisting  was NYHA  I  in  4 pts  and  NYHA  II  in  1 pt
and  all 5 pts  are  alive  at  a mean  follow-up  period  of 593+/-  79  days. In  the
placebo group, during the 6 months follow-up  1 pt died  and 2pts  underwent
heart  transplantation.  In  4  patients  evaluated  after  six  months,  all  were  in
NYHA  IV, there  was no change  in left  ventricular  ejection  fraction  (21.2+/-
4.9%  vs  19.3+/-5.0%,  p=0.687)  or  fractional  shortening  (15.5+/-5.8%  vs
14.0+/-3.4%,  p=0.585).  Conclusion:  Carvedilol  could  improve  ventricular
function  in children with  severe cardiomyopathy.

62
Left  ventricular  restrictive  dysfunction  in  children  with  dilated  car-
diomyopathy  and  its  clinical  implications
Zhongdong  Du,  Tong Zheng,  Zenghui  Wang, Yan  Liu,  Luping  Li,  Ticji  Wu
Capital  Institute  of Pediatrics,  Beijing, PR  China

Objectives. This study sought  to evaluate  the  left  ventricular  diastolic  func-
tion  in  children  with  idiopathic  dilated  cardiomyopathy  (DCM)  and  its
clinical  implications.  Methods The  diastolic  function  was  assessed  in  48
children  with  DCM  (26  male, 22  female;  aged  3 months-14  yrs,  6.4+4.4
yrs)  and  48  age  and  gender  matched  normal  controls  by  using  Doppler
echocardiography. Mitral  flow  and pulmonary  vein  flow  were recorded  and
measured  at  the  initial  enrollment. All  patients  were  followed  serially  at  6
months  interval.  Results The  deceleration  time  of  mitral  E  wave  (DT)  in
patients  with  DCM  was  shorter  than  noraml  controls  (92+27ms  vs
128–40ms,  p<0.01). E/A  ratio  of  mitral  flow  increased  and  the  ratio  of
pulmonary  vein peak  systolic  velocity  to  peak  diastolic  velocity  (S/D  ratio)
decreased  in  children  with  DCM  (both p<0.05).These  indicated  that  chil-
dren  with  DCM  had  left  ventricular  restrictive  diastolic  dysfunction
(RDD). According  to our  own criteria  (data  from  675 normal  children), 20
(42%)  patients  showed  abnormal  left  ventricular  diastolic  function  param-
eters, including  16  (33%)  with a shortened  DT,  14 (29%) with  an  increased
E/A  ratio  and  14  (29%)  with  a decreased  pulmonary  vein  flow  S/D  ratio.
By multinominal  logistic regression, RDD  was related to the dilation of  left
atrium  and  left  ventricle, the  elevation  of pulmonary  pressure  as estimated
by measuring  the  peak  tricuspid  regurgitant  velocity, and not  related to  left
ventricular  ejection  fraction.  But  patients  with RDD  had  higher  NY  car-
diac  function  scores  (p<0.01).All  patients  were  followed  for  6̂57  months
(mean  28+16  months,  median  22  months).  Nine  (45%),  2(10%),  9(45%)
and  0  of  20  patients  with  RDD  died,  deteriorated,  unchanged  and
improved  respectively;  while  1 (4%), 4(14%), 8(28%)  and  15  (54%)  died,
deteriorated,  unchanged  and improved, respectively, in 28 patients  without
RDD  (p<0.05). Conclusion Among children  with  DCM, 42% had RDD,
which  was  related  to  the  NY  cardiac  function  scores  and  prognosis. The
identification  of  left  ventricular  RDD  by  Doppler  echocardiography  is
helpful  for  assessing  the  symptoms  of disease  and  predicting  their  progno-
sis in  children  with  DCM.
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Mitral  regurgitation  in children  with  idiopathic  dilated  cardiomyo-
pathy: its effect  on left  ventricular  thrombus  formation  and clinical
outcome
Zhong-Dong Du,  MD, Tie-Ji Wu, MD,  Ming Nie, MD,  U  Wang,  MD, Cuati-Fu
Ma,MD
Section  of Pcdiatrk  Cardiology,  University of Chicago,  Chicago,  IL, USA

Background. Mitral  regurgitation  (MR)  has been  shown  to have a protective
effect  on  left  ventricular  thrombus  formation  in  adults  with  dilated car-
diomyopathy. This  study  sought  to  determine  its  effect  on  left  ventricular
thrombus  formation  and clinical outcome  in children  with  idiopathic  dilat-
ed cardiomyopathy. Methods. MR was detected  and graded by color Doppler
echocardiography  in  48  children  (mean+/-SD,  6.4+/-4.4  yrs; range,  3
months  to  14 yrs; 26  male, 22  female)  with  idiopathic  dilated  cardiomyopa-
thy.  Presence  of  left  ventricular  thrombus  and  spontaneous  echo  contrast
(SEC)  was carefully  evaluated  at  the  initial  examination.  All  patients  were
serially  followed. Results. MR  was identified  in 38 (79%) patients  at the ini-
tial  echocardiographic  examination.  MR  was  trivial,  mild,  moderate  and
severe  in 5 (10%), 17 (36%), 13 (27%)  and 3  (6%)  patients, respectively. MR
occurred  more  frequently  in patients  less or equal  to 6 years. Left  ventricu-
lar ejection  and shortening  fraction  were significantly  lower, and  left  ventric-
ular  dimension  was larger  in  patients  with  MR. Left  ventricular  SEC  was
identified  in  20  (42%)  patients, and occurred  more  frequently  in  children
without  or  with  only  trivial or mild MR (p<0.01).  Left  ventricular  throm-
bus  was found  in 4 (8%) patients, all of whom  had no or only  mild MR. All
patients  were  followed  for  6̂57  months  (mean 28+/-16  months, median 22
months).  Fifteen  (31%),  17(35%),  6(13%)  and  10(21%)  patients  improved,
unchanged,  deteriorated  and  died,  respectively.  Patients  with  moderate  or
severe MR had  significantly  higher mortality and  lower rate of improvement
(p<0.05). Conclusions. Moderate  and severe MR in children  with  idiopath-
ic  dilated  cardiomyopathy  has a protective  effect  on the  formation  of  left
ventricular  SEC, which  may result in a low  rate of left  ventricular  thrombus.
However  it  is also  a marker of poor  clinical  outcome.

64
ECMO  and transcatheter  left  heart  decompression  in an infant  with
acute,  severe  left  heart  failure
Smart  Bcrgcr, Joseph  Caw, Andrew  Pclech,  Ccorge  Hoffman,  Robert Jacquiss,

James  Twcddcll
Medical  College  of Wisconsin,  Wisconsin,  USA

We describe  a relatively  unique  technique  for support  of the heart during an
episode  of acute  and  severe  heart  failure. This  is a case report of a  14 month
old  infant  who presented  with  a 1 week  course  of poor  appetite, low  grade
fevers, vomiting  and progressive  respiratory  distress. Endotracheal  intubation
and  mechanical  ventilation  was  required  during  transport  from  an outlying
referral  hospital. Severe cardiomegaly  with  severe  LV dilatation  and  dysfunc-
tion  was noted  at the time  of transfer.  Inotropic  support  with  epinephrine,
dopamine, and milrinone  was required. Despite  intense inotropic support  she
developed  progressive  low cardiac  output  with  several  epsiodes  of ventricu-
lar  tachycardia  that  initially responded  to intraavenous lidocaine. On the sec-
ond  post-operative  day she had an  episode  of  ventricular  tachycardia  that
deteriorated  to ventricular  fibrillation  and that  did not respond  to electrical
defibrillation. During CPR  she  was placed on ECMO  via cannulation  form
the  right  neck. After  placement  on the ECMO  pump  she was  immediately
taken  to  the  catheterization  lab. With  transeophageal  echocardiographic
guidance a transeptal puncture  was performed  and an Amplatz exchange wire
anchored  in  the  left  ventricle.  Progressive  static  balloon  dilatation  of the
atrial  septum  was  performed  with  a  maximum  balloon  size  of  20mm.
The  initial  LA pressure  of 35  mm. Hg was reduced  to 9 mm Hg.  with no
gradient  across  the atrial  septum. The  pink  frothy  pulmonary  edema  fluid
coming  form  the  endotracheal  tube  abated  almost  immediately  after  the
atrial  septal  decompression  with  immediate  improvement  in lung  compli-
ance. An  endomyocardial  biopsy  was performed  in the right  ventricle  with
confirmation  of acute  myocarditis. The  patient  subsequently  required  5 days
of ECMO  support.At  the time of weaning  and  decannulation  from  ECMO
her  left  ventricular  function  had  improved  markedly  with  a  calcualted
ejection  fraction  of  40%.  She  required  hospitalization  for  3  weeks  after
decannulation  but during  this  period  of time  demonstrated  full  neurologic
recovery  and  full  normalization  of  left  heart  function.  She was discharged
only  on a small  dose  of diuretic  and was  taken  off of the  transplant  list two
weeks  after  discharge. We  conclude  that  very  agressive  therapy  is  warranted
in  infants  who  present  with  acute and severe heart  failure. We conclude  that
ECMO  cannulation  from the neck  with  transcatheter  decompression  of the

left  heart  is an  effective  way of mechanically  supporting  the failing  heart of
an  infant  or child, without the need  to perform  a sternotomy or thoracoto-
my. Finally, we once  again show the capacity for complete  resolution  of even
the most  severe of symptoms and  signs associated with myocarditis  and  acute
severe heart  failure.
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Heart  failure in children: relationship between  functional  class, peak
VO2  andVE/VCO2  slope
Cuilherme  Veiga  Guimaraes,  Giovanni  BeIlotti,Amilcar  O. Mocelin,  Paulo  R.
Camargo, Edimar Bocchi
Heart  Imlitute,  Uuit’crsity of Sao  Paulo Medical  School,  Brazil

Standard  classifications  (NYHA) of functional  status are subjective  and poor-
ly  reproducible. The  peak  VO2  is the  best  objective  index  of  functional
capacity. In adults with  chronic  congestive  heart  failure  the heightened  ven-
tilatory drive may contribute to the  limitation of exercise capacity. However,
the  relationships  between  these  variables  have not been  studied  in  children
with  heart  failure. MethodsrWe  studied  31 children  (17  female), with  CHF,
age  8.6–2  years, 17 pts in NYHA  functional  class  I, 5 pts in II, 6 pts in  III
and  3  pts in  IV. The  mean  left  ventricular  ejection  fraction  was 27–10%
(MUGA).  As control  group,  we  used  12 children  (4  female),  age  9.4–2.2
years. The  children  underwent  maximal  treadmill  cardiopulmonary  exercise
testing,  using  a  modified  Naugton  protocol  to  determine  peak VO2  and
VE/VCO2  slope. For  analysis, patients  were grouped  according to  function-
al class: group A (classes  ÎII) and group B (classes III-IV) Results:The  medi-
an peakVO2  in ml/kg/min  was significandy  different  between  the groups,
control -  29.7, group A -  22.9  and group B -  14.2  (p <0.05)  for each com-
parison. The  median  ofVE/VCO2  slope  was significantly  different  between
the  groups, control -  33, group A -  39  and group B 47 (p < 0.05).for  each
comparison  Conclusion: The  peak  VO2  and VE/VCO2  slope  are  good
parameters  to evaluate  functional  status  of children  with  heart  failure. The
VE/VCO2  slope  may be  specially  useful  to  evaluate  children  who fail  to
reach  maximal exercise.
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Comparison  between  New  York  heart  association  classification
(NYHA)  and  peak  VO2  in  the  assessment  of  functional  status  in
children  with  heart  failure  secondary  to  idiopathic  dilated  car-
diomyopathy
Guilhenne  Veiga  Guimaraes,  Giovanni  Bellotti,Atnilcar  O. Mocelin,  Paulo  R.
Camargo, Edimar Bocchi
Heart  Institute,  University of Sao  Paulo Medical  School,  Brazil

The  limitation  of  exercise  capacity  is one of  most  important  features  of
chronic  congestive  heart  failure(CHF).The  NYHA  functional  class scale  has
been widely  used to describe  exercise tolerance.but  it is subjective  and poor-
ly  reproducible. The  peakVO2  is a objective  index of functional  capacity in
adults  with  CHF. However,  these  variables  have not been  compared  in chil-
dren with  CHF.Methods:We studied  19 children  (12 female), with  CHF, age
8.2–2  years,  11 pts were in NYHA  functional  class I, 4 pts in II, 3 pts in  III
and  1 pts in  IV. The  mean  left  ventricular  ejection  fraction  was 25–9.9%
(MUGA). As  control  group,  we  used  12 children  (4  female),  age  9.6–2.2
years. The  children  underwent  maximal  treadmill  cardiopulmonary  exercise
testing,  using  a  modified  Naughton  protocol  to  determine  peak VO2.
Results: The  functional  classification  (FC) by peakVO2 showed  that 9 of the
11  children  in FC I would  be classified  as Weber’s  class A and 2 would be
classified  as Weber’s  class B. Of the  four  children  classified  as NYHA  FC  II,
one  would  be  classified  as Weber’s  class A; one,  as Weber’s  class B; one, as
Weber’s  class C; and the remaining one, as Weber’s  class D. Of the  three chil-
dren  in FC III, one would be classified  as Weber’s class B, while the other  two
would  be  classified  as Weber’s  class  C. The  only  child in FC IV would  be
compatible  with Weber’s  class C  (fig.)  Conclusion: The peakVO2  may allow
more  precise  grouping  of  children  with  heart  failure.  Further  studies  are
needed  to evaluate  its prognostic  value  in this patient  population.
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Doxorubicin-induced  cardiotoxicity  in  cancer  children  in  relation
to  cardiac  function  and plasma  levels  of natriuretic  peptide
Hayakawa  H,  Komada Y
Department  of Pediatrics,  Mie  University  School  Of Medicine, Mie,  Tsu,  Japan

We have examined whether  plasma  levels of atrial natriuretic peptide  (ANP)
and  brain  natriuretic  peptide  (BNP), in addition  to echocardiographic  eval-
uation, can  be used as specific  markers  for doxorubicin-induced  cardiotoxic
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effects  in children. Consecutively, 34 patients  (18 boys and  16 girls) who  had
previously  received  doxorubicin-containing  chemotherapy  were  enrolled  in
this’ study. Plasma ANP and BNP  were  assayed simultaneously  at the  time of
first  cardiac  function  evaluation  by  echocardiography.  Of  the  34  patients, 8
(23.5%)  had  left  ventricular  dysfunction  as  assessed  by  echocardiography.
Both ANP and BNP  plasma levels in these patients were significantly  elevat-
ed in comparison with  healthy  19 controls  (p<0.01) or patients with  normal
cardiac  function  (p<0.05). BNP  plasma  levels  correlated  significandy  with
cardiac  systolic  function  including  EF  (r  =  -0.43,  p<0.01),  FS  (r  =  -0.45,
p<0.01), mVcf  (r  =  -0.42, p<0.01), LVSTI  (r  =  0.59, p<0.01). In  addition,
ANP  plasma  level  correlated  significantly  with  EF  (r  =  -0.32, p<0.05)  and.
FS (r  =  -0.34, p<0.05). There  were no  significant  relationships between  lev-
els  of  natriuretic  peptides  and  diastolic  function. These  results  suggest  that
plasma ANP and BNP levels could be markers  for doxorubicin-induced  car-
diotoxicity  in  children.  Measurement  of  natriuretic  peptide  levels  during
treatment  may  allow the  identification  of some individuals  sustaining  higher
levels of cardiac  damage  earlier in  treatment.  Careful  and serial evaluation  of
cardiac  function  would  be  needed  in  patient  with  normal  cardiac  function,
whose  plasma  natriuretic  peptides  are  elevated,  for  the  earlier  identification
of  subclinical  anthracycline  cardiomyopathy  prior  to  the  development  of
congestive  heart  failure.
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Multicenter  treatment  trial  for  chronic  myocarditis  in  childhood:
problems  and  preliminary  results
Schmaltz  AA,  Trowitzsch  E,  VogtJ, WcilJ,  Wippermann  C,  Hirche  H,  Byltmann
B,  Klingel  K,  KandolfR
Univ. Children’s  Hospital,  Essen,  Cermany

Background: A survey  in  all departments  for  pediatric  cardiology  performed
in  1994  showed  an  incidence  of  dilative  cardiomyopathy  (DCM)  in  child-
hood of 50 cases per year in Germany. According to the results of biopsy per-
formed  in  1996  15 cases of chronic  myocarditis  (CM)  per  year  are  assumed.
Study  design:  Since  September  1995  children  with  newly  observed
DCM  get  anticongestive  therapy  and  undergo  endomyocardial  biopsy  after
4̂6  weeks.  Patients  with  CM  characterized  by  T-lymphocytes  in  the
biopsy-specimen  are randomized  and depending of the proof of  virus geno-
ma  treated  by  interferone  or  immunosuppressive  agents  or  observed.  The
patients  are  followed  clinically, by  echocardiography  and  by  re-biopsy  after
6  months. Results: 60  cases  were  expected,  only  31  patients  were  random-
ized, 7  under  wrong  conditions. Out  of  24  patients  with T-lymphocytes  in
the biopsy  13 were  virus-positive,  11  negative. Only  5 underwent  re-biopsy
and  fulfilled  the study protocol  completely. The  clinical  results in the  various
groups show no significant  differences.  Conclusion: Until  now the  modes  of
therapy  cannot  be  assessed  finally. The  willingness  for multicenter  studies  has
to  be improved  in  Germany.
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Cryopreserved  cell  transplantation  into  heart of dilated  cardiomyo-
pathic  hamsters: a comparison  of two  cell  types
Ohio  N,  U  R-K,  Weisel RD,  Mickle  DAG,  Yoo KJ, Fujii  T, Matsubayashi  K
Toronto General  Hospital, Toronto, Canada

Cell  transplantation  may  delay  or  prevent  cardiac  failure  in  patients  with
dilated  cardiomyopathy. Cryopreservation  of donor  cells  may permit  storage
until the  time of transplant. We compared  the  effect  of transplanted cryopre-
served  skeletal muscle  cells  (SKCs)  and cryopreserved  vascular smooth  mus-
cle  cells  (VSMCs)  on  heart  function  in  a  hamster  model  of  dilated
cardiomyopathy. Methods: Cells from  thigh muscle (SKC) and aorta  (VSMC)
of 4 week old BIO53.58 hamsters were isolated, cultured, and  cryopreserved.
Cells  were  thawed  and  cultured  1  week  before  transplantation. A  total  of
4x106  cells  of  each  type  (SKC: n=10,VSMC:  n=10)  or  culture  medium
alone  (control: n=10)  was  transplanted  into  17  week  old  recipients.  Sham
hamsters (sham: n=10)  underwent  thoracotomy without  cell  transplantation.
Heart  function  was assessed on a Langendorffperfusion  apparatus four  weeks
after  transplant. After fixation, computerized  planimetric mapping of the  left
ventricle  determined  ventricular  size. Results: Both  sham and  control  hearts
were  dilated  with  significant  LV dysfunction. The  cryopreserved  SKCs  sur-
vived, formed  muscle-like  tissue, preserved  systolic  function  (p<0.005), and
prevented  left  ventricular  dilatation  (p<0.0001). Cryopreserved VSMCs  sur-
vived  transplant  and  prevented  heart  dilatation  (p=0.001)  but  systolic  func-
tion was not significantly  preserved  (p=NS). Conclusion: In a hamster model
of  dilated  cardiomyopathy,  cryopreserved  cells  survived  transplantation,  pre-
vented  heart  dilatation  and  preserved  heart  function.  The  preservation  of
heart function  was dependent  on  the  type of cell  transplanted.
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Expressional  patterns  of  cytokines  in  a  murine  model  of  acute
myocarditis: early  expression  of  cardiotrophin-1
Masao  Nakagawa,  Masahiko  Okuno,  Shigemichi  Hishinuma,  Keiko  Yamauchi-
Takihara
Dept  of  Pediatrics,  Shiga  Uniivrsity  of Medical  Science, Shiga,  Otsu,  Japan

Although  several  studies  examined  the  crucial  roles  of  cytokines  and  the
induction  of  apoptosis  in  the  myocardium,  the  pathogenic  mechanisms  of
myocarditis  remain  unclear.  To  determine  the  role  of  cytokines  in  acute
myocarditis,  we  examined  expressional  patterns  of  cardiotrophin-1  (CT-1),
tumor  necrosis  factor  (TNF)-alpha  and  interleukin  (IL)-lalpha  in  a  murine
model  of  acute  myocarditis. Ten-day-old  Institute  of Cancer  Research  mice
were  injected  with  Coxsackievirus  B3 and  killed  on  days  1, 2, 3, 4, 5,7,  10,
14,  and  28  of  injection.  TNF-alpha  and  IL-lalpha  expressions  were
investigated  on  histological  sections  from  each  heart. mRNA  Expression  of
TNF-alpha, IL-lalpha  and CT-1 in the  heart  was examined  by  reverse  tran-
scription-polymerase  chain  reaction  and  RNase  protection  assay.
Age-matched  uninfected  mice  were used  as controls. In addition, to  evaluate
the  pathological  role  of  CT-1  in  myocardial  damage,  we  administered  an
anti-glycoprotein  (gp)  130  antibody  to  CVB3  infected  mice  since  CT-1
transduces its signals via gp-130 dependent signaling pathway.TNF-alpha  and
IL-lalpha  expression  was first detected  in  the  cardiomyocytes  on  day 3, and
reached the maximum level on  day 7, when inflammatory  changes were most
prominent.  Although  an  increased  expression  of  TNF-alpha  and  IL-
lalphamRNAs  was  also  detected  on  day  3,  CT-1  mRNA  expression  was
distinctly  augmented  on  day  2. CT-1  expression  preceded  TNF-alpha  and
IL-lalpha  expressions  in a murine  model  of acute  myocarditis.  Interestingly,
all CVB3  infected  mice with  anti-gp  130 antibody  treatment  died  within  6
days. The  enhanced  expression  of  CT-1  mRNA  might  promote  cardiac
myocyte  survival  against  viral  infection  and  apoptosis  by  inhibiting  the  pro-
duction  of  proinflammatory  cytokines. CT-1  may  exert  a  protective  role  by
modulating  cytokine  production  in  CVB3 infected  murine  hearts.
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Anomalous  left  coronary  artery from  the  pulmonary  artery: follow-
up  results  after  surgical  repair
Visser,  P., Kuipers, I.M.,  Clur, S.B.,  Hazekamp,  M.G.,  Sobotka-Plojliar,  M.A.,
Ottenkamp,J.  Academic Medical  Centre,  Utiii’crsity  of Amsterdam,  Tlic  Netherlands

We assessed the  results  after  surgical  repair  in anomalous  left  coronary  artery
from  the pulmonary  artery  (ALCAPA). Methods. A retrospective  analysis was
made of seventeen children who presented with ALCAPA between  1981 and
2000. The  shortening  fraction  (SF), the  left  ventricular  end-diastolic  diame-
ter  corrected  for  weight  and  sex  (LVEDc)  and  mitral  regurgitation  (MR)
were  determined.  The  electrocardiograms  were  examined.  Results.  One
patient  died  before  surgery. Fifteen  patients  underwent  surgery: direct  aortic
reimplantation  (n  =  14)  and  a subclavian  artery  anastomosis  (n  =  1). One
patient  was  treated  conservatively. The  mean  follow-up  was  six  years  and
seven  weeks. There  was no  late mortality. After  surgery, the  SF  increased  by
16% (p  =  0.003), the  LVEDc decreased  by  44% (p  =  0.002)  and  the  degree
of  MR  decreased  (p  ^  0.003). The  electrocardiograms  improved  in  ten
patients.  Conclusion.  This  study  demonstrates  the  excellent  results  after
surgical  repair  in ALCAPA  using the  direct  aortic  reimplantation  technique.
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Results  and  analysis of morbidity  and mortality  of ventricular  assist
device  (VAD)in  children
Stiller, B.,  Hetzer,  R.,  Weng,Y., Lange,  RE
Deutsches  Herzzentrum  Berlin,  Berlin,  Germany

Only  small  series describe VAD as a system  to  keep children  with  otherwise
untractable  heart  failure  alive  until  myocardial  recovery  or  transplantation.
Large  series  are  missing. In  40 children,  age  6  days -  17  years  (median  7y),
artificial  replacement  of heart  function  with VAD  (’Berlin  Heart’)  had  been
applied  for long term support  (1 -111, mean 20 days) to  offer  life-saving sup-
port  in  our  center  between  1990  and  2000. They  all  were  in  cardiogenic
shock  with  multiorgan  failure, 6  with  fulminant  myocarditis,  18  cardiomy-
opathy, 9  chronic  stage  of  congenital  heart  disease  and  in  7  weaning  from
bypass had  failed  after  surgery.Three children  with  myocarditis  were  weaned
from  the  system,  16  reached  heart  transplantation,  20  died  and  one  is  still
waiting for  transplantation. Causes of death were loss of peripheral circulato-
ry  resistance, multiorgan  failure  and  shock  (14), hemorrhagic  complications
(5)  and  one  brain  death.  The  treatable  problems  were  thrombosis
(11 children), bleeding  and  rethoracotomy  (14), pump  exchange  (4). There
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were  no  severe  problems with  infection  of the  system or pump  dysfunction.
One  child  has mild  cerebral  residuals  after  cerebral  infarction,  the  other  sur-
vivors  are without  sequelae.
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Creation  of  interatrial  communications  with  a  new  self-expanding
shunt-prosthesis: preliminary  results  in  a  swine  model
Huafu  Kong,  Xiaoping  Gu,Jack  L.  Titus,  Tae-Hoon  Kim,  Meeke  Chu.,  Myra
Urncss.,  Kurt  Amplatz.,  John  Bass
Department  Of  Radiology,  Cv  Section,  University  Of  Minnesota,  USA

Purpose:  to  evaluate  a  new  technique  for  a  patent  and  precise  interatrial
shunt  by  using  a  Nitinol  Amplatzer’  shunt  device. Materials  and  Methods:
The  self-expanding  shunt  device  is  constructed  from  Nitinol  wire  with  an
eccentric  hole  (4̂10 mm), two flat  2̂4mm retention  discs and a short  con-
necting  waist  of  2 mm. The  device  is  attached  to  the  delivery  cable  with a
microscrew.  Seven  minipigs  were  used  in  this  study.  Five  had  a patent  fora-
men  ovale. Two  pigs  required  a  septal  puncture  to  enter  the  left  atrium.
Placement  technique  of  the  device  was  similar  to  that  of Amplatzer’  septal
occluder. Balloon  dilation  was used after  device placement. Follow up exam-
ination  was performed  at  1 week, 1 month  and 3 months. Result:  Placement
of the  device  was technically  successful  in  six animals. One  animal  died  from
ventricular  fibrillation  during catheterization.  Left  atrial angiography showed
a patent interatrial shunts in all the 6/6  pigs immediately  after placement, and
in 4/4  pigs  at  3 months’  follow  up. Pulmonary  artery  pressures  increased  at
1-3  months’  follow  up  in  4  pigs.  One  animal  presented  a  significant  pul-
monary  hypertension  after  the  shunt  creation.  Postmortem  examination
demonstrated  that  one  shunt  with  a 4mm  device  was  occluded  one  month
after  placement.  Four  shunts  of  10  mm  remained  patency  in  all  follow-up
examinations. Neoendothelialization  was presented  partially or completely at
1  or  3 months. Conclusion: Large, permanent  communications  between  the
atria  can  be  accomplished  with  this  new  device.  It  is  of  easy  placement,
self-centering,  recapturability,  self-expansion  and  proved  to  be  successful  to
create  an  interatrial  shunt  of  exact  size. This  new  technique  is applicable  for
the  palliation  of  numerous  congenital  heart  defects  and  the  creation  of
fenestration  in  Fontan  conduits.
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Experimental  evaluation  of  a modified  Amplatzer  duct  occluder
Huafu  Kong,  Xiaoping  Gu,John  Bass,Jack  Titus,  Myra  Unless, Tae-Hoon  Kim,
Dave  Hunter
Department  Of  Radiology,  Cv  Section,  University  Of  Minnesota,  USA

Purpose: To  evaluate  a  new  device  specifically  designed  for  patent  ductus
arteriosus  (PDA)  occlusion  based  on  the  PDA  anatomy.  Material  and
Method: The  prosthesis consists  of a cylindrical  frame  with  an 32* angulared
and concave aortic retention  disc  filled with polyester  to augment  the throm-
bogenicity. The  delivery  system  of  the  device  consisted  of  a  long,  mono-
curved  7-F, thin-walled  Teflon  introducing  sheath,  an  anti-rotating  delivery
cable. Six  mm  Gortex  grafts  were  surgically  placed  in  10  dogs  between  the
desending  aorta  and  pulmonary  artery  in  the  location  of  a patent  ductus.
Follow  up  angiograms  were  made  at  one  week,  one  month  and  three
months.  Result:  Percutaneous  closure  of  surgically  created  PDA grafts  was
performed  in  9  dogs. Complete  occlusion  of  the  shunt  was obtained  in  all
the  animals. Temporary  hemolysis  occurred  in one  dog, which  subsided  fol-
lowing  the  occlusion  of  the  graft  in  ten  minutes. The  aortic  ostium  of  the
shunt  was  completely  occluded  and  covered  by  smooth  glistening  neoen-
dothelium  at  1̂3 months  postmortem  examination. None  of the  retention
skirts  extended  into  the  lumen  of  the  aorta.  Conclusion: The  superelastic
design  with  a cylindrical  frame  and  convex  inclindral  retention  disc fits well
the  surgically  created  PDA  in  animal  experiment.  It  effectively  avoids  the
occurrence of complications, such  as protrusion  of device and hemolysis  after
device  placement. This  device  also combines  the  advantage  of small  delivery
system, easy placement,  repositionability  and  immediate  shunt  closure.
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Trascatheter  occlusion  of  patent  ductus  arteriosus  with  severe  pul-
monary  hypertension  using  amplatzer  duct  occluder  and
Amplatzer  septal  occluder
Shiliang Jiang,  Qingqiao  Zhang,  Lianjun  Huang,  Shihua  Zhao,  Ruping  Dai
Department  of  Radiology,  Cardiovascular  Institute  and  Fuwai  Hospital,  Chinese
Academy  of  Medical  Science, Peking  Union  Medical  College,  Beijing,  China

PURPOSE:  To  evaluate  the  immediate  and  short-term  results  of  tran-
scatheter  occlusion  of patent ductus arteriosus  (PDA) with severe pulmonary
hypertension  using Amplatzer  duct  occluder  (ADO)  and  Amplatzer  septal
occluder. METHODS: Between  May  1998 to  November  2000, among  165
patients  with  PDA  who  underwent  trascatheter  occlusion  using ADO,  11
patients  (3  male,  8  female)  had  severe  pulmonary  hypertension.  Patients
ranged in age from  1 to 48 years (median  15.5 years) and in weight from  10.5
to  65  kg  (median  26kg). ADOs  were  used  in  8  patients. Amplatzer  septal
occluder  was used  in  1 adult  patient. Pulmonary  arterial  pressure  was mea-
sured  through  the  long  sheath  and  aortography  was  repeated  before  the
release.  Chest  radiograph,  and  echocardiography  were  performed  24  hours
after  device placement  in  9 patients. 8 patients  completed  a  1- month  to  1-
year follow-up. RESULTS:The  device  was successfully  placed  in the PDA in
9  patients, except  two  patients. There  were  no  complications. Minimal  duc-
tus diameters ranged  from  5.0  to  10.0 mm  (median  6.9  mm). All  PDAs were
of  type  A  morphology. The  pulmonary/systemic  blood  flow  ratio  ranged
from  1.2  to  7.9  (median  3.6). Angiography  showed  that  4  patients  (44.4%)
had complete  immediate  closure, 2  (22.2%)  had  a trace shunt. 3  (33.3%)  had
a small shunt.The  mean pulmonary  arterial pressure  was decreased  from  70.8
mmHg  to  36.7  mmHg.  Echocardiography  24  hours  after  the  procedure
revealed  complete  closure  in  all patients. 8 patients completed  1 month  to  1-
year  follow-up  and  no ductus  recanalization  was found.  CONCLUSIONS:
Transcatheter  closure  of  PDA  with  severe  pulmonary  arterial  hypertension
using ADO  is safer  than surgery. Amplatzer  septal occluder  occlusion  may be
a  useful  alternative  to ADO  for  a few  adult  patients  with  large-sized  PDA.
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Chronic  inflammation  around  intravascular  implants  in  animal
models
Sigler M.,  Hanit  S.,  Crabitz  R.C.,  Le T.P., von  Bernuth  C
Department  Of  Pediatric Cardiology, Aachen,  Germany

Background. There  are  only  few  data  on  local  chronic  inflammation  after
implantation  of intravascular  devices. We studied  and compared  inflammato-
ry  reactions  around  different  implants  in  tissue  specimen  from  lambs  and
pigs. Methods. Stainless steel coils and Nitinol  coils were employed  for  inter-
ventional  closure of  a patent  ductus  arteriosus  (n=18)  or  a ventricular  septal
defect  (n==6). Stainless  steel  stents  (coated  and  uncoated)  were  implanted  in
the inferior  caval vein (n=4) or in the ductus arteriosus (n=8). Between  1 and
308  days  after  implantation  the  tissue  bloc  containing  the  implant  was
removed  and  embedded  in  Methylmethacrylate. After  cutting, grinding, and
staining, the  sections were evaluated  histologically. Results. In specimen  from
every  type  of  implant  but  not  in  every  individual  specimen  there  are  local
lympho-plasmacellular  infiltrates  and histiocytic  reactions with  formation  of
foreign  body  giant  cells. There  is  an  increase  of  inflammation  over  time.
Nitinol  was  found  to  induce  a more  pronounced  inflammatory  infiltration
compared  to  stainless  steel. No  significant  difference  was  found  comparing
different  sites  of implantation. Conclusion. Our  results  indicate  that  there  is
an ongoing  inflammatory  process  at  the  interface  tissue/implant  in intravas-
cular  devices  after  implantation  in  lambs  and  pigs. The  significance  of  our
findings for  longterm  biocompatibilty  remains  uncertain.
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Interventional  closure  of  patent  ductus  arteriosus  with  different
morphologies  using  different  occlusion  systems
K.  Duwencck,  M.  Schneider,  P.  Zartner, VGliech,  G.  Hausdotf*,  P.E.Lange
Department  of  Paediatric  Cardiology,  HU  Berlin,  Chariti,  Department  of Paediatric
Cardiology, Hannover,  Germany

Over  the  last  years  new  duct  occlusion  systems  have  been  developed.
Different  device-designs  can be  used  for  different  duct  morphologies. Thus,
the number  of implants can be reduced, particularly  for  closure of large duc-
tus  arteriosus. The  different  systems  are  assigned  in  retrospect  according  to
Krichenko  classification. Between  1994 and 2000  112 ductus arteriosus were
treated  using  118  devices.  Detachable  EMREYE  (Cook), Tungsten  (Bait)
coils  and  non-controlled-release  coils  (Target)  were  used.  In  addition,
umbrella  systems  as Rashkind, Amplatzer  and  CardioSeal  were  implanted. 4
patients  received  more  than  one  device.  One  coil  embolized  and  was
replaced  by an  umbrella. The  mean minimal  diameter  of 47 ducts, closed  by
coil  devices, was measured  with  1.65  millimetre, rang  1.3  ^  2.8  millimetre.
40.4%  of  those  ducts  were  conical,  36%  elongated,  13% tubular  and  few
complex or window type ducts. 12 mm Rashkind  devices were implanted  in
16 ducts with  a minimal diameter of 2.1 ^  5.6, mean 2.7 millimetres. 75% of
those  ducts had a conical, 18.7% a window  type shape. 35  17 mm  Rashkind
devices  were  used  for  closure  of 34  ducts  with  a minimal  diameter  of 38.9,
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mean 4.1 millimetre. 62% had a conical, 20% an elongated shape.Tubular  and
window type ducts were noted in 8.8% each. 14 ducts with  a minimal diam-
eter  of  2.2  ^  6, mean  3 9  millimetres  were  closed  by Amplatzer  occluders,
The  majority  had  a  conical  shape  (64.2%)  but  21.5%  were  complex  and
14.3% elongated. One  CardioSeal  device  was implanted  in a 7 mm  diameter
window  type  duct. Conclusion: To  reduce  the  number  of  implants  for  clo-
sure of large ducts with conical, elongated or window shape umbrella  closure
seems to be appropriate. Most small, conical or elongated ducts can be closed
by one  coil-system  sufEciendy.
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Balloon  dilation  of  the  right  ventricular  outflow  tract  in  tetralogy
offallot
Pomthep  Lertsapcharoen,  Sunthom  Muangmingsuk,  Vichai  Benjacholamas,Juk
Numchaisiri,  Pairoj Chotivittayatarakorn, Apichai  KJiongpattanayothin,  Chule
Thisyakorn,  Viroj Suebtinvong
Cardiac Unit,  Department  Of  Pediatrics,  Chulalongkorn  University,  Bangkok,
Tliailand

Balloon  dilation  of  the  right  ventricular  outflow  tract  was performed  in  27
patients  with  tetralogy  of  Fallot  who  required  palliative  treatment  due  to
severe  cyanosis  or  cyanotic  spells. The  mean  age  at  dilation  was  5.2  years
(range  1.1̂9.5).  Successful  dilation with  increased systemic oxygen saturation
was achieved  in  25 patients  (92.6%) but  failed  in  2 patients  who  had  severe
infundibular  hypertrophy  and  needed  palliative  shunt  thereafter.  Of  the  25
successful  cases, saturation  increased  from  a mean  value of 74 + / -  7% (range
55-84)  before  dilation to 85 +/-  7% (range 73-94)  after  dilation (p < 0.001).
Sixteen patients still had saturation >85% (mean 89 + / -  4, range 85-97)  dur-
ing the  follow-up  time  of 22 + / -  10 months  (range  6̂38). By angiocardio-
graphy, the component  of pulmonic  stenosis  in  these  16 patients  was mainly
at the pulmonic  valve with mild infundibular  stenosis. Among the  remaining
9 patients, one  required  palliative shunt  within  1 month  after  dilation  due to
severe spells, eight  had  an improved  oxygenation  for  a period  of time  varied
from  4 months to 2 years and then worsened  thereafter.  Pulmonic  stenosis in
this  group  was  mainly  due  to  infundibular  hypertrophy.  In  conclusion, bal-
loon  dilation  is a safe  and satisfactory  palliation  in tetralogy  of Fallot. It  is an
alternate  method  to  increase  oxygen  saturation  for  the  patients,  in  whom
component  of the  pulmonic  stenosis  is mainly  at the pulmonic  valve, during
waiting  for  total  correction.
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Percutaneous  balloon  dilation  under  transesophageal  guidance  for
neonatal  critical  aortic  stenosis.  Medium  to  long-term  results  and
technical  considerations
George Tsaousis, Milan  Djukic,  George Papadopoulos, Artnine  Zarayelyati,  Slavko
Semeonovic, Basil Tltanopoulos
Depts  of  Cardiology Aghia  Sophia  Children’s  Hospital, Athens,  Greece,  and
University  Children’s  Hospital, Belgrade,  New Yugoslavia

Objectives:To report  the medium to long-term  results of percutaneous trans-
femoral  balloon  dilatation  (PTBD)  with  transesophageal  echocardiographic
guidance  (TEEG)  for  neonatal  critical  aortic  valve  stenosis  (NCAVS).
Patients: Between January  1994 and  May 2000, 23 patients  (pts), aged  1 to  8
days, underwent  PTBD  with TEEG  for  NCAVS.  Pts  with  hypoplastic  left
ventricle and/or  aortic annulus were excluded  from  the study. Interventions:
TEEG  was  used  for ’ideal’ positioning  of  the  balloon  across the  aortic  valve
and  for  the  assessment  of  the  results of  valvuloplasty. The  stenotic  valve  was
crossed  using  the  Pig-tail  over  the  wire  technique. The  balloon  (very  low
profile  balloons  introduced  through  a 5F to  6F sheath)  diameter  was select-
ed  to be  70% to 90% of the diameter  of  the  aortic  annulus. Results: PTBO
was successful  (gradient  <40 mm.Hg)  in 22/23  pts  (97%). Significant  aortic
regurgitation (>++)  was observed in one pt. Early mortality  was 7.4% ^  2/23
pts  (2  neonates  with  very  poor  ventricular  functions  and  shock).  Four  pts
(19%)  had  puls  loss with  restoration  after  thrombolytic  therapy.  Four  and  3
pts  developed  transient  LBBB  and  non-sustained  ventricular  tachycardia,
respectively. At a mean follow-up  of 42+/-15  months the  restenosis  rate was
28.5%  (6/21  pts)  and  an  intervention  was  necessary  (4  and  2  pts  had  suc-
cessful  repeat PTBD and surgical valvulotomy, respectively.The  over  all mor-
tality  was  13%  (the  neonate  with  the  significant  AR  died  during  an
attempted Ross procedure six months  following PTBD). Conclusion: PTBD
under TEEG  using low profile  balloons  is an  effective  and  safe  alternative  to
surgical  valvotomy  for  the initial palliation of NCA.

80
Midterm  results  of interventional  management  of  congenital  aortic
valve  stenosis
Stein J.I.,  GamillschegA.,  Mair  E.,  Rupitz  M,  BeitzkeA
Department  Of  Pediatric Cardiology, University  OfGraz,  Graz,  Austria

Ballovalvuloplasty  (BVP). Mean  age 7.5+7.1  years including  18 pts with  age
rangel8̂7d. Five neonates showed congestive  heart  failure, 4  persistent  pul-
monary  hypertension  and  1 had  to be  resuscitated  before  the  procedure. EF
measured  by echocardiography  was <40% in 6 of them.All the older  pts were
in stable condition.Aortic  valve insufficiency  (AI)  Ij was present in 33%. BVP
was  carried  out  in  general  anesthesia,  antegrade  via  femoral  vein  in  10
neonates,  retrograde  in  the  rest. Balloon/valvering  ratio  was  0.92–0.01  in
single  balloon  technique,  Significant  (p<0.001)  immediate  decrease  of  the
systolic gradient  and the  Doppler derived gradient  after  24  hrs  was  achieved
in  all  pts  (57–26  to  18+14  mmHg, 85–25  to  34–18  mmHg  respectively).
Re-BVP  became  necessary  within  1  year  in  5pts  (1  neonate  2x),  surgical
valvotomy  in  3,  valve  replacement  in  5pts.  Doppler  gradient  at  last  f/u
(6.–3.3y,l  -12y)  in  those  treated  with  BVP  alone  was  35+14mmHg.  AI
worsened  immediately  after  the  procedure  in 2/3  of the  pts, was  significant
in  1  (grade  III).  During  f/u  the  insufficiency  decreased  (17x  grade  I,  13x
grade  II). In  the  neonatal  group  were  2  deaths  1 during  the  procedure,  the
other  3  weeks  later -due  to  LV-dysfunction.  4 had CPR  in the  cathlab, one
died  from  endocarditis  after  ly. Occurrance  of loss of  femoral  pulse  was sig-
nificantly  higher  in the  neonatal group  (6/10). BVP  is the procedure  of first
choice  for  patients  with  congenital AS, including  neonatal  period,  although
there  is  a risk  of  major  complications. Reintervention  ^  BVP  or  surgery  ^
had  to be  done  in 20%. In  the  majority  BVP  is a final palliation.
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Long-term  results  after  aortic balloon  valvuloplasty  during  the  first
year of  life
Giusti,  S.,  Spadoni,  I.,  Carminati,  M.,Alrabte,  H.,  Rcdaclli,  S
CNR  ’G.  Pasquinucci’ Hospital,  Massa and  ’S.  Douato’  Hospital,  Milan,  Italy

The  outcome  of  29  patients  undergoing  consecutive  successfuil  aortic  bal-
loon  valvuloplasty  during  the first year  of  life  was examined. The  mean  age
at  the  procedure  was  87  days  (range  2-365)  and  the  mean  weight  4.8  kg
(range 2.2-10). Fourteen  patients were  in critical conditions  and  5 had asso-
ciated  aortic  coarctation. The  valvuloplasty produced  a gradient  reduction  of
70%  (range  30̂100)  with  a  residual  peak  to  peak  gradient  more  than
30mmHg  in  7  patients, mild  aortic  insufficiency  in  11  and  moderate  in  5.
The mean duration of follow  up was 6.3  years (range  1̂13.3).  Seven patients
(24%)  developed  early  restenosis: 4  underwent  successfuil  repeated  balloon
dilation,  2  surgical  valvotomy  with  significant  residual  gradient  associated
with  severe  insufficiency  in  one case; one  patient  with  restenosis  and  mod-
erate  regurgitation  underwent  Ross operation  5 years  after  balloon  dilation.
Long  term  follow  up  showed  residual  gradient  more  than  50  mmHg  in  9
patients  (31%), moderate/severe aortic regurgitation  in 7(24%) and mild  aor-
tic regurgitation  in  13. During  the  follow  up period  4 patients  (14%)  under-
went  successfuil  Ross operation: 3 for stenosis and incompetence  of the  valve
(one of them  after  surgical  valvuloplasty) and  1 for severe incompetence. The
other  25  patients  (86%)  are  doing  well  without  any medication.  Long  term
results of balloon  dilation of severe aortic  stenosis show a good  quality of  life
without  any  surgical  procedure  in 83% of patients.  In  our  series  there  is no
late  mortality. A  second  procedure  (balloon  dilation,  surgical  valvuloplasty,
Ross  operation)  was necessary only  in  7 patients  (24%). In our  opinion  aor-
tic balloon dilation  is the more effective  and safe  palliative procedure  for  aor-
tic  stenosis  with  excellent  long  term  results  and  remains  the  technique  of
choice  for  the  conservative  treatment.
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Graft  and  standard ’JOMED’ stents  for  treatment  of  coarctation
J  V De  Giovanni, J  Vettukattil,  M  Chaudhari,  S  Tlwrne
Birmingham  Children’s  Hospital,  Birmingham,  UK

Management  of  coarctation  has  traditionally  been  surgical  repair  although
balloon  angioplasty  has benefits  and  a  recognised  role. More  recently, stents
have  added  to  the  interventional  tools  for  the  management  of  coarctation
especially  in  adults. We  describe  our  experience  with  stem  implantation  in
patients  with  coarctation  in  whom  we  used  graft  or  standard  stents  manu-
factured  by Jomed. Fourteen  patients  received  stents  for  coarctation, 8  were
male and 6  female. The  age  range  was 10-55  years with  a mean  of 28. Seven
had  native  coarctation. Of  the 7 with  recoarctation,  2  had  previous  balloon
angioplasty  and  5  had  had  surgery. The  stents  are  balloon  expandable  and
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were  introduced  through  a  percutaneous  sheath  (size  range  9̂11  French).
The  stem  length  ranged  from  38̂58 mm  prior  to  deployment.  Four  were
standard,  uncovered  stents  whereas  10  were  graft  stents  consisting  of  an
expandable  PTFE  cover  within  the  stent. The  procedure  was  covered  with
Heparin  and  antibiotics  and Adenosine  was used during  deployment  to pre-
vent  displacement during balloon inflation.The  mean gradient dropped from
32.4  ^  10.6 mmHg and  the  angiographic  diameter  increased  from  a mean of
8.1  mm  ^  15 mm. The  balloon  size  ranged  from  10  ^  25  mm  (mean  15.8
mm).The  mean  fluoroscopy  time  was  11.4 minutes.The  indication  for  stents
included  preferential  choice  for  adults, 1 with  an  aneurysm  following  previ-
ous  balloon  dilatation,  1 with Takayashu  disease  and  patent  arterial  duct  and.
1  who  developed  dissection  during  balloon  dilatation.  Stent  treatment  for
coarctation  is safe, effective  and  relatively simple.The short  and medium  term
results  are  very  encouraging  and  it  may be  the  treatment  of choice  particu-
larly  for  adults. The  covered  stents  have  a  role  for  complicated  coarctations
and  a theoretical  advantage  with  regards  to  recoarctation.
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Adenosine  cardioplegia  during  interventionat  cardiac  catheter  pro-
cedures
J  V De  Gioivnim,  RA  Edgar, J  Vettukattil,A Dindar,  M  Sadiq,A  Cranston
Birmingham Children’s Hospital,  Birmingham,  UK

Cardiac  interventional  procedure  are  nowadays  carried  out  with  great  suc-
cess and  with  less complications  as technology  and  experience  advance. One
of the  reasons  for  a sub-optimal  result or  a complication  is the movement  of
the  catheter  created  by  the  contracting  heart.  By  using Adenosine  to  create
transient  asystole, catheter  or  balloon  movement  is  abolished  during  critical
moments  of  the  intervention.  We  used  intravenous  iv  Adenosine  on  53
patients  with  congenital  heart  disease who  were  undergoing a cardiac  inter-
ventional  procedure.  These  consisted  of  14  patients  undergoing  balloon
valvuloplasty  for  aortic  stenosis  and  11  for  pulmonary  stenosis,  14  under-
going balloon  angioplasty  for  coarctation, 8 receiving  a stent  for  coarctation,
4  with  stenosed  homografts  and  one  of  each  with  tricuspid  stenosis  and
pulmonary artery stenosis.The dose of Adenosine ranged from 200 -  700 ug/kg
given  centrally  in  50  of  the  patients. There  were  no  major  complications.
One  patient  developed  transient  atrial  fibrillation  which  settled  sponta-
neously.  Several  patients  had  ventricular  premature  beats  but  some  of  these
were  associated  with  balloon  inflation  within  a ventricle. There  was no sus-
tained  ventricular  tachycardia  or  fibrillation. Adenosine  cardioplegia  is safe and
helps reduce  complications  associated  with catheter  movement  during  cardiac
systole. It  also  helps to  improve the  haemodynamic  result of  the  intervention.
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Is  transatrial  approach  adequate  for  repair  of  multiple  VSDs  in
infants?
Bockeria  L.A.,  Ilyin VN.,  VitiokurovA. V, flyitia O.N.,  Bcrisln’ili DO,
Abramyan  M.A.,  Kharkiti A.  V, Moscow,  Russian  Federation

The  possibility of effective  closure of multiple VSD using transatrial  approach
is still  considered  dubious. Our  experience  includes  46  patients  with  multi-
ple VSDs  aged 7.3+1.7  months who were operated  on between  01/01/1996
and  31/12/1999, mean  weight  6.5+1.6  kg. In  43  (93%) of  cases  all or  some
of  multiple VSDs  were  localised  in  the  middle  or  inferior  parts  of  the  tra-
becular  septum.  In  the  first  group  ^  36  (78%)  of  patients  ^  only  transatrial
approach  was  employed  to  close  all VSDs; in  the  second  group  ^  7  (15.2%)
patients ^  a combined  transatrial-transventricular  approach  was used. All per-
imembranous, sinus  and  infundibular  VSDs,  as  well  as large  trabecularVSDs
(n  =  2)  were  closed  using  patches. The  rest of trabecularVSDs  were  sutured
using  large  pledgets. Total  post-operative  mortality  was  8.7%  (4/46); 2.8%
(1/36)  and  42.9% (3/7)  in  the first and second group  of patients  respective-
ly. Significant  residual shunt was revealed immediately  post-op  in  1 patient  of
the  first  group  (successfully  reoperated)  and  2  patients  of  the  second  group
(both died of LCO). Insignificant  residual shunts were visualised using colour
Doppler  mapping  immediately  after  surgery  in  10  (28%)  patients  of the first
and 3 (75%) of the second group. During a mean follow-up  period  32.4+9.6
months  all  42  discharged  patients  were  assessed.  39  patients  had  I  and

3  patients  II functional  class (NYHA). There  was  1 late  death  due  to  infec-
tion, 1 patient  was reoperated  2 years later  due  to  partial  detachment  of  the
patch.  Some  trivial  shunts  were  registered  in  3/38  (7.9%)  and  1.4  (25%)
patients  of  the  first  and  second  group  respectively. Our  experience  suggests
that  transatrial  approach  can  be  adequately  used  as a method  of choice  for
surgical  treatment  of multiple VSDs in  infants.
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Modified  arterial  switch  operation  (coronary  reallocation)  for
dTGA-  Midterm  results
Murthy  KS,  Robert  C,  Mohanty  SR,  Roy  V, Usha  K,  Shardha  S,  Cherian  K  M
Institute  of  Cardioiiascular  Diseases, Chennai,  India

Multi  institutional study showed that units perform  less than 20 arterial switch
operations  (ASO) a year  have higher  mortality  compared  to the busy  institu-
tions. Coronary translocation  is the most important step for achieving the suc-
cessful  outcome in conventional ASO inTGA.We innovated a new technique
of ASO, without  coronary  translocation  in  1995. We  evaluate  our  mid  term
results of this new technique. >From September’95  to August’98,41  cases of
TGA  variants were treated with the new surgical technique. Age ranged  from
13  days  to  2.5  years  (mean  6  months)  and  weight  ranged  from  2̂11.5  kgs
(mean 4.1  kgs). All patients were operated under cardio pulmonary  bypass and
one  patient  had simultaneous  repair  of coarctation. Overall  hospital  mortality
was 22.5% (9/40). No  patient  died  with  coronary  insufficiency. All surviving
32 patients  were followed up from 28 months  to 66 months. One patient  who
did not  have RVOT patch enlargement  in the  initial period  required  relief of
RVOT obstruction  2 years after  the primary correction. No other patient  had
significant  RVOT/LVOT  obstruction  or  semilunar  valve  incompetence.
Cardiac  catheterization  and  angio  cardiogram  was done  in  8 patients  which
showed good growth  of neo  aorta, neo  PA and coronary  arteries without  any
stenosis. Dobutamine  stress  thallium  was done  in  these  8  patients  showed  no
myocardial  perfusion  defects  and  regional  wall  motion  abnormalities. There
was no  late  death. All patients  remained  in  class I  without  any  cardiac medi-
cation. To  conclude,  the  new  technique  of ASO  avoids  problems  related  to
coronary  translocation  with  excellent  mid  term  results. It  is a better  alterna-
tive  for  the  surgeons  who  are not  well  versed  with  coronary  translocation  of
conventional ASO and  with  difficult  coronary  anatomy.

86
New  technique  of  bidirectional  Glenn  shunt  without  cardiopul-
monary  bypass
Murthy  KS,  Robert C,  Mohanty  SR,  Roy  V, Usha  K,  Shardha  S,  Cherian  K  M
Institute  of  Cardiovascular Diseases, Chennai,  India

Various  methods  of  performing  bidirectional  Glenn  (BDG)  shunt  without
cardiopulmonary  bypass  (CPB)  have  been  reported  earlier,  with  different
techniques  of  venous  drainage. There  were  no  proper  guidelines  for  case
selection. We  report  a  novel  technique  of  performing  BDG  without  CPB
along with  the criteria  for  case selection. >From July  1998 to Nov  2000,12
cases of single  ventricle  and  pulmonary  stenosis complex  were  taken up  for
BDG  without  CPB. The  age  ranged  from  9 months  to  23  years  (median  3
years).The  weight ranged  from  6̂50  Kgs (median  12.5 Kgs).The  criteria  for
case  selection  were  an  unrestricted  atrial  septal  defect,  no  atrioventricular
valve regurgitation, and no  other  intracardiac  defects  requiring correction. A
temporary shunt  was established between the SVC or innominate  vein to  PA
for  venosus  drainage  during  SVC  clamping  for  BDG  anastomosis.  Central
venous  pressure  (CVP)increased  to  a  mean  of  22.4  mm  Hg  during  SVC
clamping,  with  improvement  of  oxygen  (O2)  saturation  form  62.4%  to
82.4%. After  Glenn  shunt, CVP  and  O2  saturation  maintained  at  13.2  mm
Hg  and  87.4%,  respectively.  No  patient  required  blood  transfusion.
Postoperatively,  there  were  no  neurological  abnormalities  and  no  hospital
mortality. The  follow  up ranged  from  1 month  to  28 months. There  was no
delayed  neurological  sequele. Our  technique  provides  an  excellent  venous
drainage  with  improvement  of  O2  saturation  during  SVC  clamping. We
believe the  temporary shunt  is more physiological  and superior  to the previ-
ously reported mediods. It avoids problems related to CPB, blood  transfusion
and  economy.  It  is  easily  reproducible,  with  excellent  results  in  a  selected
group  of patients without  compromising  the  completeness of  repair.
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Anatomical  right  ventricular  exclusion  procedure  for  the  pediatric
Ebstein  and tricuspid regurgitation  complex: New  surgical  approach
Kawada  M.,  Sano  S.,  hhino  K.,Arai  S.,  Kasahara  S.
Deft.  OfCardiovasc.  Surgery,  Okayama  University Medical School,  Okayama,Japan

Ebstein’s  anomaly  with  severe  tricuspid  regurgitation(TR)  presented  in  the
neonate or infancy  is challenging entity. We approached  this group of patients
with the new procedure with the extensive anatomical  exclusion of die dilat-
ed, non-functioning  RV and RA. Four  infants  and child  were enrolled  since
1996, aged  1 to  64 months  and  weighed  2.8  to  HKg. Pulmonary  valve was
atresia in  1, critical  stenosis  in  1 and both  stenosis  and  regurgitation  in 2. All
4  had  the  history  of  collapse  and  ressucitation. One  infant  had  the  cerebral
bleeding  from  hypoxia.The  64 months-old  boy had undergone  several surg-
eries  including  the  prosthetic  replacement  without  clinical  benefit.  Our
approach  consisted  with  (l)the  extensive  resection  and  tight  plication  of the
RV free wall, (2)closure ofTV  orifice(PTFE  patch  in 3, own TV tissue in 1),
(3)establishment  of the pulmonary flow by Blalock-Taussig shunt  in  1, BDG
anastomosis  in  1 and TCPC  in  2(with  the  lateral  tunnel  1 and the  extracar-
diac  PTFE  graft  1) and  (4)the  reduction/exclusion  of  the  dilated RA. CPB
and  aortic  cross-clamping  times  were  102  to  190  and  16  to  82  minutes
respectively. All survived  the  surgery  with  CVP  of  14 to 20mmHg  immedi-
ately  after  CPB  and  9  to  15 on  the  discharge  from  ICU. Clinical  improve-
ment  was significant  in  all  except  one  who  was the  only  late  late  mortality
from  the  respiratory  failure.  As  a  conclusion,  early  aggressive  anatomical
exclusion  of  this  RV  and  RA,  directing  to  the  future  Fontan  repair,  was
useful  strategy  in  this challenging  entity.

88
Anatomical  repair  of  tricuspid  valve  for  Ebstein’s  anomaly
Nagata,  N.,  Takaoka, T ,  Miyaji,  K.,  Kammoto,  S.,  Yamamoto, T.
Cardiovascular  Surgery,  Kanagawa  Children’s  Medical  Center,  Katiagawa,
Yokohama, Japan

Objective: We propose a new method  of tricuspid  valvuloplasty  for  Ebstein’s
anomaly.  Surgical  technique: The  attachment  of  the  posterior  and  septal
leaflets  was incised preserving  the  antero-septal  commissural  region. Fibrous
bands  tethering  the  leaflets  were  divided  and  crimps  in  the  leaflets  were
stretched. The  cords  attaching  to  the  apical  edges  of  the  leaflets  were  pre-
served  to  prevent  leaflet  prolapse. After  a longitudinal  plication  of the  atrial-
ized  right  ventricle  was  performed,  the  apposing  edges  of  the  separately
mobilized  septal and posterior  leaflets  were sutured  together  thereby enlarg-
ing  the  surface  of  septal  leaflet. The  mobilized  leaflets  were  attached  to  the
neo-atrioventricular junction  which  was a few  millimeters  below  the  origi-
nal  one. The  tricuspid  valve  became  competent  as  a  result  of  restoring  the
coaptation  of the  three  leaflets. Results: Five consecutive patients  underwent
this  technique.Their  ages ranged  from  2.3 to  13.6 years  (median, 6.7  years).
The  mean  CTR  on  preoperative  chest  X-rays  of  0.70  decreased  to  0.55
postoperatively. The  tricuspid  annular  size  on  echocardiogram  was  191 %
(range,  128  % to  328  %)  of  normal  preoperatively,  and  reduced  to  71  %
(range, 61 % to  89 %) of  normal  postoperatively. The  preoperative  tricuspid
regurgitation,  grade  3.5  in  average,  decreased  to  1.0  postoperatively.
Angiographic  RV ejection  fraction  significantly  increased  from  0.36  (range,
0.25 to 0.46)  preoperatively, to 0.50  (range, 0.37 to 0.66)  postoperatively.The
RV  end-diastolic  volume  to  the  normal  value  significantly  decreased  from
3.65  (range, 2.81  to  4.46)  preoperatively, to  1.19  (range, 0.83  to  1.86)  post-
operatively. Conclusion: Advancement  of  the  septal  leaflet  and  reduction  of
the  tricuspid  annulus  size were  effective  for  restoring  the competence  of the
tricuspid  valve  in Ebstein’s  anomaly.

89
Pulmonary  autograft  (Ross)  operation  and  pericardial  collar  tech-
nique  for  the  right  ventricular  outflow  tract  reconstruction
Sarioglu, T.,  Erek,  E.,  Kinoglu,  B.,  Salihoglu,  £. ,  Sarioglu, A.,  Tekin,  T
btanbul  Memorial  Medical  Center, Istanbul,  Turkey

Technical demands of the Ross operation  and two valves at risk have delayed
acceptance. The  results of  18 patients who  underwent  Ross procedure  and a
new pericardial  collar technique  for  the  reconstruction  of RVOT  was docu-
mented  . Methods: Patients  ages ranged from 9 to  37 years (mean  16,2 +  7,1
years). Three  of them had prior open heart operation. Total root  replacement
technique  was used  in  all  patients. Ross  /  Konno  procedure  was  performed
in  3 patients  with  subaortic  stenosis and/or  aortic  root  hypoplasia.We  used
homografts  in 6 patients and  stentless bioprosthesis  in  12 patients  for  RVOT
reconstructions. A new pericardial  collar  technique

90
Aortic  translocation  and  biventricular  outflow  tract  reconstruction
for  d-transposition  associated  with  ventricular  septal  defect  and
pulmonary  stenosis: a  follow-up
Nikaidoh,  H.,  Leonard,  S.R
Children’s Medical Center Of  Dallas,  Ut. Southwestern Medical Ctr., Dallas,TX,  USA

Since  1983,  we  have  participated  in  14  aortic  translocation  operations
(AoTLX)  for  d-transposition  of great arteries  (d-TGA)  associated  with  ven-
tricular  septal  defect  (VSD)  and  pulmonary  stenosis  (PS). This  is  a  clinical
summary  including a follow-up  period  of more  than  17 years. Ten out  of  14
patients were male. Age  at operation  ranged from 2 years 6 months  to 7 years
7 months (median 3 years 5 months). All patients had previous  palliative pro-
cedures  (systemic-pulmonary  shunts),  except  for  one.  In  the  majority
(10/14),  the  RV-PA  connection  was  made  by  a  pericardial  tunnel.  In  four
patients, a  valved  homograft  was used  for  this connection. Details  of  current
clinical  status  were  obtained  from  individual  pediatric  cardiologists.  Post-
operative  complications  include:  bleeding  (5  patients),  ECMO  support
(3  patients),  pneumonia  (2  patients),  delayed  sternal  closure  (2  patients),
hemiparesis  (1 patient), and  transient  cortical blindness/transient  renal  failure
(1 patient). One  patient  died  hours  after  separation  from ECMO  on  the  9th
postoperative  day with sudden  circulatory  collapse. All other  patients  (13/14)
are alive and  well. Eight  patients  are presently on no  cardiac  medication. Late
re-operation occurred  in four  patients; one  for  the obstruction  of  pulmonary
homograft  (12 years  10 months  after AoTLX), one  for  RV  dysfunction  sec-
ondary  to pulmonary  regurgitation  (6 years 5 months  after AoTLX), one  for
mitral  valve  regurgitation  secondary  to  endocarditis  (3  years  5  months  after
AoTLX),  and  one  for  left  pulmonary  artery  obstruction  (1  year  6  months
after AoTLX). In  consideration  of these  follow-up  results, we  conclude  that
AoTLX  is a valuable  surgical  option  for  patients  with  d-TGA,VSD  and PS.
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The  modified  Norwood  operation  for  hypoplastic  left  heart  syn-
drome: using  right  ventricle-to-pulmonary  artery  shunt
Sano  S,  Ishino  K,  Kawada  M,  Fujisawa E,  Kasahara  S,  Nakanishi  K,Arai  S,
Hisamochi  K,  Kamada  M,  Ohtsuki  S
Dept.  Of  Cardiovascular  Surgery, Okayama  Univ. Medical  School,  Okayama,  Japan

Objective: Circulatory  collapse due to low diastolic  pressure  has been a major
cause  of  death  after  the  classic  Norwood  operation. To  prevent  this  lethal
complication,  we  have  constructed  a  right  ventricle-to-pulmonary  artery
(RV-PA)  shunt  in  first-stage  palliation  of  hypoplastic  left  heart  syndrome.
Methods: Since  1998, 14 infants, weighing  1.6  to  3.7  kg, have  undergone  a
modified  Norwood  operation. The  procedure  included  a  neo-aortic  arch
reconstruction  and  a  non-valved  polytetrafluoroethylene  shunt  between  a
small right  ventriculotomy  and a distal stump of the  main pulmonary  artery.
Neo-aortic  arch  reconstruction  was  done  by  direct  anastomosis  between
ascending aorta, aortic  arch, descending  aorta  and  proximal  main  pulmonary
artery. The  size  of the  shunt  was 4 mm  in  5 patients, 5 mm  in  8, and  6  mm
in  1. All  patients  were  managed  without  any  particular  ventilatory  manipu-
lation.  Mean  value  of  diastolic  blood  pressures  and  Pa  CO2  levels  were
retrospectively  compared  to  those  obtain  from  patients  (n=12)  undergoing
the  Norwood  operation  with  a  modified  Blalock-Taussig  shunt.  Result:
There  were  11  survivors,  including  2  patients  weighing  less  than  2  kg.
Pulmonary  overcirculation  did  not  occur  in  any  of the  14  patients.  Patients
with the  RV-PA shunt  had significantly  higher mean diastolic blood  pressures
than  those  with  the B-T  shunt(48’}10  vs 37»}6 mmHg, p<0.01), but  main
PaCO2  levels did not  differ  (45’} 2  vs 52«}5 mmHg, NS). 6 patients  under-
went  bidirectional  Glenn  with  a RV-PA shunt  open  after  a  mean  interval  of
4.5  months,  and  2  underwent  subsequent  Fontan  operation.  Conclusion:
Without  delicate  postoperative  management, the  RV-PA shunt  in  the modi-
fied Norwood  operation  maintains high  diastolic blood  pressures  as well  as a
stable  balance  between  systemic  and  pulmonary  circulation. This  procedure
has  a  possibility  to  improve  the  survival  of  the  first  stage  palliation  for
Hypoplastic  Left  Heart  Syndrome.

92
Efficacy  of  additional  pulmonary  blood  flow  in  the  pulmonary  cir-
culation  of  cavopulmonary  anastomosis
Ikai,A.,  Ikeda,  T.,  Shirai,  M.,  Ueyama,  K.,  Nishimura,  K.,  Komeda,  M
Kyoto  University, Department  of  Cardiovascular  Surgery, Kyoto,  Japan

Purpose:  Pulmonary  arteriovenous  shunt  (PAVS)  is a  serious  complication
following  cavopulmonary  anastomosis  (CPA). To  prevent  the  formation  of
PAVS, the placement  of additional pulmonary blood  flow  (APBF)  in CPA is
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sometimes  proposed. However, the  role  of APBF  in  the  pulmonary  circula-
tion  of  CPA  has  not  been  elucidated  sufficiendy.  We  developed  a  rabbit
model  of  CPA  with  or  without  APBF, and  analyzed  the  physiological  char-
acteristics  of  peripheral  pulmonary  arteries  (PAs),  especially  hypoxic  pul-
monary  vasoconstriction  (an  important  response  for  ventilation-perfusion
matching).  Methods: Twelve Japanese White  rabbits  (121̂6  weeks  of  age)
were  used. Under  general  anesthesia,  CPA  was  established  by  anastomosing
SVC to right  PA in  an end-to-side  fashion.The  proximal right  PA was com-
pletely  ligated  in  7  rabbits  (Atresia  group)  and  partially  ligated  in  5  rabbits
(Stenosis group). Two to  six weeks later, the  response of peripheral  resistance
PAs (100-300 mm  in internal  diameter  (ID))  to  hypoxia  (7% O2  inhalation)’
and  L-NAME,  a  nitric  oxide  synthase  inhibitor  was  analyzed  by  specially
designed X-ray TV system. Results: Mean pressure and pulse pressure in right
PA were not  significantly  different  between Atresia group  and Stenosis  group
(mean  pressure:  8  and  11  mmHg  respectively,  pulse  pressure  less  than  2
mmHg  in  both  groups). Baseline  ID  of  resistance  PAs  was not  significantly
different  between  both  groups.  In  Atresia  group,  resistance  PAs  did  not
respond to  hypoxia or L-NAME. In contrast, significant  constriction  of resis-
tance  PAs was observed  in  Stenosis group, (hypoxia: -2%  vs. -24%, p<0.0001,
L-NAME: 3% vs. -24%, p=0.0006.)  Conclusions: Reactive  constrictions  of
resistance  PAs to  hypoxia  or  L-NAME  were  lost  in Atresia  group but  main-
tained  in  Stenosis  group. This  may support  the  beneficial  effects  of APBF  in
patients  with  CPA  and  in  part  explain  the  mechanism  of  PAVS.
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Autologous  reconstruction  of  the  right  ventricular  outflow  tract
during  ross  procedure.  Early  and  mid-term  outcome
*Massimo  Bertiabei,  **Jcan  Paul Couetil,  *’Alexander Dyrda, *Edi>in  Prijti,
*Giorgio  Soldani, *Vittorio  Vatihri
*C.Pasquhiucci  Hospital,  Massa,  Italy **Broussais  Hopital, Paris,  Frame

OBJECTIVE: The  pulmonary  autograft  remains  the  best  substitute  for  the
aortic  valve  in  childrens  even  though  different  drawbacks  remained  to  be
resolved  as  lack  of  homograft’s  availability  and  long-term  deterioration.
Recently, to  addres these  issues we employed  a modification  of the Ross pro-
cedure(Couetil  technique).  METHODS:  Between  1996  and  2000,  39
patients  underwent  modified  Ross  operation,  in  our  institutions,  for  recon-
struction  of the  RVOT  utilizing a direct  anastomosis  between  the  remaining
main  pulmonary  artery(PA)  and  the  infundibulum  and  creation  of a mono-
cusp  tailored  from  the  anterior  PA  wall. There  were  26(66.7%)  males, mean
age 20.7 years  (range  5 to  42 years). 7(18%) patients  underwent  concomitant
mitral  valve  repair.  RESULTS. The  overall  hospital  mortality  was  3(7.7%)
(only  in  Massa  series).  Preoperatively,  2  of  them  presented  endocarditis  and
impaired  left  ventricular  function.  One  of  them  underwent  re  -exploration
due  to  important  bleeding  and  the other  patient  underwent  reoperation  due
to  mediastinitis  in  the  11th  postoperative  day. Both  patients died  in the  13th
and  24th  postoperative  day  respectively  due  to  progressive  congestive  heart
failure.  All  survived  patients  were  contacted  at  follow-up  time,  mean  27
months. There  were  no  other  deaths. All  patients  resulted  to  be  in  NYHA
class  I or  II. In  36 survivors, the echo-doppler  at  the  aortic  autograft  showed
none  or  trivial  regurgitation  in  31(86%)  patients  and  mild  in  5(14%).  None
or  trivial  incompetence  across the  PA monocusp  was identified  in  17(47.2%)
patients, mild  in  13(36%), moderate  in  5(13.9%)  and  severe  in  1(2.8%).This
patient  underwent  reoperation  at 2 years after  the  first  procedure  due to  right
ventricular  failure  and  severe  tricuspid  regurgitation.  CONCLUSION:
These  acceptable outcomes support  the employment  of this modification  for
the  Ross procedure  especially  in children  and where  the  homograft  facilities
does  not  exist.  Other  series  and  longer  follow-up  should  confirm  these
results.
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Reduction  of  platelet  adhesion  and  fibrinous  layering  by  small-
diameter  polyurethane  grafts  featuring  a very  open  luminal  surface
C.  Soldani,  P.  Losi,  M.  Bernabci.A. Dyrda, Wanini,  S. Burchielli,  G. Taddei,  G.
Barsotti,  F. Bernini,  D. Magnozzi,  L. Taddei,  S.  Lombardi
lstituto di Fisiologia  Clinica  C.N.R.,  ’G.Pasquinucci’ Hospital,  Massa,  Italy

INTRODUCTION  -  Research  work  demonstrated  that  the  patency  and
long-term  wound  healing  characteristic  of  a  small-diameter  vascular  graft
(SDVG)  is both  affected  by the chemical nature  of the material  used  for  graft
fabrication  and  by  the  porosity  of  its  structure. To  improve  the  patency  of
SDVG  we developed  of a spray, phase-inversion.
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The  pericardial  membrane  pulmonary  monocusp:  surgical  tech-
nique  and  early  results
Patrick T. Roughneen*,  Serafm Y. DeLeon**
*Dallas, Texas,  **Tulane  University,  New  Orleans,  Louisiana,  USA

PURPOSE:  Long  term  pulmonary  insufficiency  resultant  from  simple
transannular patching of the right  ventricle  outflow  tract  will  ultimately lead
to  deterioration  in  right  ventricular  function.  Previously  monocusps  con-
structed  from  xenografts,  homografts,  fascia  lata  and  autologous  pulmonary
artery  wall  have been  utilized  to  minimize  pulmonary  regurgitation  and  its
deleterious  effect  on  right  ventricular  function.  However,  these  tend  to
degenerate  in  the  long  term,  necessitating  re-operation. To  circumvent  this
problem  we  have  utilized  a  monocusp  constructed  from  0.1-mm  polyte-
trafluorethylene  (PTFE, pericardial membrane)  clinically  demonstrated  to be
resistant to  tissue in-growth  and degeneration. PATIENTS: Seven children  (5
Tetralogy  of  Fallot, 2 Pulmonary  Stenosis)  who  required  division  of a  small
pulmonary  annulus underwent  monocusp  construction  utilizing mm PTFE.
Three  patients  had  previous  corrective  surgery. One  of  these  patients  had a
bovine  pericardial  monocusp  placed  8  years  previously, which  degenerated.
Of the remaining two patients one  had a pulmonary  valvotomy as a neonate,
the other  repair of Tetralogy  of Fallot  with  a transannular  patch. RESULTS:
At  a mean  ( –  standard  deviation)  follow  up of  17 –  5.8  months  all patients
are  alive  and  are  NYHA  class  I. Echocardiography  demonstrates  mild  pul-
monary  insufficiency  (PI)  in  2 patients, mild  to moderate  PI  in  4 and  mod-
erate  to  severe  PI  in  1.  CONCLUSIONS: The  presence  of  a  pericardial
membrane  monocusp in  the pulmonary  position  may, in  the long term, pre-
vent  against  the deleterious  effects  of transannular  patching on right  ventric-
ular dysfunction, and be more  resistant to degenerative  changes characteristic
of monocusps constructed  of native pericardium  or  allogeneic  tissue.

Session 10: Transplantation
96
Changes  in  self perception  following  successful  heart  or  heart-lung
transplantation
J. Wray,  R.  Franklin,  R.  Radlcy-Smith
Royal Brompton  and Harefield  NHS  Trust,  Harcfield  Hospital,  Middlesex,  UK

Comparison  of self perception  before  and  12 months  after  heart or  heart-lung
transplantation  has previously demonstrated  improvements  in perceived physi-
cal health, anxiety and body image over time.We now wanted to assess whether
there  were  further  changes  in the medium  term  after  transplantation. Self and
ideal  self perception  were  therefore  evaluated  in  a  group  of  21  children  and
adolescents  12 months  and  3  years  after  heart  (n=13)  or  heart-lung  (n=8)
transplantation.  Initial  diagnoses  of  the  patients  were  congenital  heart  disease
(n=8),  cardiomyopathy  (n=10), primary  pulmonary  hypertension  (n=2)  and
cystic fibrosis (n=l). A  visual  analogue  scale  was devised  to  provide  informa-
tion about  how the child perceived him/herself on a series of different  dimen-
sions. Eight  constructs  representing  body  image, mood, self image, sociability,
anxiety, aggression, self esteem and physical health were each rated by the child
for  two  elements -  self and  ideal-self. At  one  year post-transplant, self percep-
tion scores were significantly  (p<.05) lower (more negative) than ideal self per-
ception  scores  on  all  constructs,  with  children  with  cardiomyopathy  rating
themselves as stronger and  less lonely than those with congenital heart disease.
Three  years  after  transplantation, self perception  scores  were  still  significandy
lower  than  ideal self perception  scores on  all constructs except  for  self esteem.
There  were  no  significant  differences  between  the  different  diagnostic  cate-
gories on  any  measures of self perception; furthermore,  there  were  no  signifi-
cant  changes  over time. In conclusion, previously noted  early improvements in
self perception following successful  transplantation are maintained  in the medi-
um  term.  However, self perception  remains  significandy  more  negative  than
ideal  self perception, indicating  that  further  out  from transplantation  children
and adolescents still demonstrate  a failure  to  attain desired status.

97
Development  of  pre-school  children  with  congenital  or  acquired
heart  disease
J. Wray, T. Sensky,  R.Radley-Smith
Royal Brompton and Harefield  NHS  Trust,  Harefield Hospital,  Middlesex,  UK

Research  on  intellectual  impairment  among  children  with  heart  disease  has
focused  mainly  on  older  children. The  present  study  aimed  to  determine
whether  previous  findings  are applicable to  pre-school  children  and to assess
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whether  there  are  any  differences  between  those  with  acquired  or  congeni-
tal  heart  disease  (CHD).  Children  under  three  and  a  half  years  old  were
assessed  prior  to  transplantation  (n=26)  or  open  heart  surgery  (n=24)  and
compared  with  a  group  of  healthy  children.  Development  was  measured
using the Ruth  Griffiths  Mental  Development  Scales. Within  the  transplant
group, 11 had CHD  and  15 had cardiomyopathy. Of those children  awaiting
open  heart  surgery,  10  had  cyanotic  heart  disease  and  14  had  acyanotic
lesions. Whilst  the  overall  mean  developmental  scores were  within  the  nor-
mal  range  for  both  the  transplant  and open  heart  surgery  groups  (transplant
mean DQ: 95 (+/-18);open  heart  surgery mean DQ: 102 +/-8), scores were
significantly  lower  than  those  of  the  healthy  group. Within  the  transplant
group  those  with  CHD  had  a significantly  lower mean developmental  quo-
tient  than  those  with  cardiomyopathy  (CHD  mean  DQ:  82  +/-13;  car-
diomyopathy  mean  DQ:  104  + / -  16).  Furthermore,  the  CHD  patients
obtained significantly  lower scores than the children with cardiomyopathy  on
areas of development  covering locomotor  abilities, speech  and hearing, eye-
hand  co-ordination  and  performance.  Contrary  to  previous  findings,  there
were  no  significant  differences  in  the  open  heart  surgery  group  between
those  with  cyanotic  and  acyanotic  lesions.  It  is  concluded  that  results  on
intellectual  development  for  older  children  do  not  apply  to pre-school  aged
children. Furthermore, for  children  awaiting  heart  transplantation,  diagnosis
is a salient  factor  in determining  outcome  in  most  areas of  development.
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Congenital  heart  disease  and  heart  transplantation:  a  single  centre
experience
Oalislin,  E.,  ScharfChr.,  Schakher  Chr.,Jetmi  R.,  Vogt P., Turina  M.,
Kiowski  W
Division  Of  Cardiology, University  Hospital,  Zurich,  Switzerland

Purpose:To  review the outcome of heart  transplantation  (HTPL)  in  patients
(pts) with congenital  heart  disease (CHD). Methods: Out  of 276 HTPL per-
formed  between  1985  and  1999, there  were  20  pts  (15  males)  with  CHD
(7%). Principal  diagnoses were: isolated  ventricular  noncompaction  (4), right
ventricular  dysplasia  (3),  congenitally  corrected  transposition  of  the  great
arteries  (TGA, 3), single  ventricle  (2), complete TGA  after  atrial switch pro-
cedure  (2),  double  outlet  right  ventricle  (2),  tricuspid  atresia  (2),  left  iso-
merism  (1), idiopathic  atrial  dilatation  (1). Eight  pts  had  undergone  up to  3
palliative procedures or definitive  surgery prior to HTPL. All heart  transplant
recipients  were  followed  prospectively.  Results: Mean  age  at  transplantation
was  33.2+14.4  yrs  (14-61,  median  31.4),  mean  follow-up  6.1–4.0  yrs
(0.01-12.4, median  6.2). An aortic  patch  was taken  from  the donor  aorta  to
cover  the  left  pulmonary  artery  in  one  patient. This  was  the  only  foreign
material  used  for  cardiovascular  reconstruction. There  were  2  perioperative
deaths  (10%): severe  bleeding  due  to  hemostatic  abnormalities  on  the  1st
postoperative  day and  hyperacute  humoral  rejection  on the  17th  postopera-
tive  day. There  was no  late death. Postoperative  complications  included  both
sternum  osteomyelitis  and  renal  failure  requiring  temporary  hemodialysis
(1 pt), staphylococcus  sepsis and postoperative  chylothorax  in 2 others. Mid-
term  complications  were:  pneumonia  with  Actinomyces  and  Nocardia  3
months  postoperatively  in  1 and pneumococcus  sepsis with  temporary  mul-
tiorgan  failure  11  months  postoperatively  in  another  pt.  Important  graft
atherosclerosis  was  present  in  1 pt  9  years  after  HTPL. All  pts  enjoy  a good
quality  of life. Conclusions:  If the  complex  anatomy  and  the  technical  diffi-
culties  secondary  to  pretransplant  thoracotomies  for  palliative
procedures/definitive  surgery  in this heterogenous population  are  taken  into
account,  perioperative  morbidity  and  mortality  are  acceptable.  Early  and
medium-term  results  are  good.
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Orthotopic  cardiac  transplantation  after  Fontan  procedure
Anneahino,  F.P., Kalandadze,  P., Camba,  A
Bergamo, Italy

The  purpose  of  the  study  is  to  demonstrate  the  outcome  of  patients  who
received orthotopic  cardiac transplantation  (OCT)  after a failing  Fontan circu-
lation. Twelve  patients  after  Fontan  procedure  were submitted  to OCT. Mean
period from Fontan procedure to  transplant  was 10 years (2-17). Four  patients
received a total  of 6 reoperarion  after  Fontan and before OCT.The  indications
for  cardiac  transplantation  were: protein  losing  enteropathy  (PLE)  in  6  cases
and heart  failure  with  or without  intractable  arrhythmia’s  in 6 patients. There
were 2 hospital  deaths  after OCT  respectively  due  to multiorgan  failure  (pre-
operative NYHA  class IV) and sudden cardiac arrest due to neurological event.
Two  late  deaths  occurred  respectively  2  and  7  years  after  OCT,  because  of
acute  and chronic rejection. All survivors are in NYHA  class I and one patient

delivered a healthy baby. Regression  of PLE  was observed  and documented  in
all cases, but in the last patient 3 month  after OCT  the serum protein  level has
remained unchanged. In conclusion: transplantation  is only option  for  patients
with a failed  Fontan circulation; emergency  status before  transplant  contribute
to peri-operative mortality; regression of  PLE does occur  after OCT; acute and
chronic rejection remain a problem  in this group of patients.
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Pediatric  transplantation: normal  values  for  invasive  electrophysiol-
ogy  studies
J.C.  Will,  M.  Gonzalez,J.  Bauer,J.  Tliul,  K.J.  Hagel,  V.  Rimer, J.  KreuderJ.
Siaplaouras, R.  Zimmcrmann,  D.  Schranz
Ciessen,  Germany

Diagnosis  of chronic  transplant  rejection  [REJECT]  after  heart  transplanta-
tion (HTx)  still remains a challenge. In children  with HTx  (pts) so far no data
of atrioatrial  [AA],sinuatrial  [SA] and atrioventricular  [AV] conduction  mea-
surements have been reported.The  purpose of this study  was to  establish nor-
mal  values  of standard  invasive conduction  system  properties  in  pts  without
histological  evidence  of  REJECT. Methods: After  informed  consent  all  pts
who underwent  routine  follow up  catheterization  for  myocardial  biopsy  and
coronary  angiograms  had EP catheters  placed  in the HRA  and  His  position.
Baseline  measurements  of old  atrial signals  [Aold], new  atrial  signals  [Anew]
and  His-recordings  were  obtained, SACT  and  CSNRT  were  measured  and
neo-atrial  incremental  pacing  [APACE]  was  performed  up  to WCL  and/or
2/1  AV-block. Then Aold-Anew  elctrical  activity  was  investigated.  Pts  with
biopsy-proven  graft  rejection  (defined  IUC  A>=l,V>0,CH>0)  were
excluded.  Results:  From  41̂0/2000  13  pts  were  enrolled.  Mean  pts  age  at
HTx  was  7.5  mo  (range  1  day-40 mo),  mean  age  at  EPS  was  5.2  (range
1.8̂8.2)  yrs. All studies  were  done  in  conscious  sedation, mean  fluoroscopy
time  including  angiograms  and  biopsies  was  14.8  min.  12/13  pts  showed
NSR  at baseline.l  had junctional  rhythm. 8/13  of pts had Aold and 2 of these
showed  AA  conduction.  Mean Aold-Aold  was  449  (5209̂64)  msec,  mean
Anew-Anew  588  (422-1007)msec. AH  was  80  (64-139),  HV  46.9  (range
26-64)  and  HRA-LSRA  26.9  (range  14-40)  msec.  SACT  was  110.5/2
(range 50/2-234/2)  msec and CSNRT  237.9  (range  118-503)  msec.APACE
showed mean WCL  at 334 (range  2804̂60) msec and mean 2/1  block at 270
(range  <240-390)  msec. Conclusion: Normal  values for AA, SA and AV con-
duction  for  pediatric  patients  s/p  HTx  are  presented. Their  possible  clinical
impact  on  graft-rejection  detection still  has to be  evaluated.
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Lessons  learned  in  pediatric  cardiac  re-transplantation
Razzouk,A.J.,  Gundry,  S.R.,  Chiimock,  R.JolmstonJ.  Bailey,  L.L
Loma  Linda University  Medical  Center,  Loma  Linda, CA,  USA

Purpose: To  examine  the  ideal  indications  and  outcome  of cardiac  re-trans-
plantation(re-Tx)in  children. Methods: Retrospective  review  of  364  infants
and  children  who  underwent  primary Tx  between  1985  and  2000. Results:
Twenty-seven  children  have  received  re-Tx  at  a median  age  of  8.1  yrs. Two
pts  had  re-Tx  within  one  day of Tx  for  primary Tx  graft  failure, both  died.
Median  interval  for  re-Tx  of  the  other  25  pts  was  6.5  yrs(range,  31D-14.5
yrs). Other  indications  for re-Tx were: Graft  vasculopathy(GV)(19), graft  fail̂
ure(5)and  acute  rejection(l).  Operative  mortality  for  the  entire  group  was
11.1%  and  5.3%  for  the  GV  subgroup.  Causes  of  hospital  death  were:
Pulmonary  hypertension(2),  and  sepsis(l).  Late  deaths  were  due  to  rejec-
tion(l)and  recurrent  GV(1).  Post  re-Tx,  7  pts  had  peritoneal  dialysis  and
median GFR  was 78(range, 33-122). Prior  to re-Tx, 52% of pts  had PRA  >
20%,  one  pt  had  plasmaphoresis  before  and  3  pts  after  re-Tx.  Rejection
events after  re-Tx  averaged  0.4 rejections/100  pt  days. Actuarial  survival  at 1
and 6 yrs post  re-Tx: 85% and 70%. Freedom  from  GV  after  re-Tx  at  6 yrs:
57%. Conclusions: Elective  re-Tx  for  GV  offers  reasonable  palliation. Long-
term  survival  after  re-Tx  is  limited  by  recurrent  GV  and  rejection.  Renal
dysfunction  is not  uncommon  in  re-Tx  survivors.

102
M-mode  tissue  Doppler  echocardiography  may  be  useful  in  detect-
ing  cellular  rejection  in  pediatric  cardiac  transplant  recipients
Coleman,  DM.*,  Newton,  M.*,  Result,  R.R.*,  Shipp,A.*,  Gamble,  CD.**,
Chow,  C. W.*,  Weintraub,  R.G.[bl]
*Cardiology  Department,  Royal  Children’s Hospital,  Melbourne, Australia
**Department  of Medicine,  University of Auckland, Auckland,  New  Zealand

PURPOSE: To investigate  whether M-mode  tissue Doppler  echocardiogra-
phy (TDE) of the  LV posterior wall (LVPW) detects the presence  and degree
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of  cellular  rejection  in  pediacric  cardiac  transplant  recipients. METHODS:
Thirty-six TDE  studies  were  undertaken  in  8  patients: median  age  at  trans-
plantation  9.0yr  (range  1.7  to  21.3), median  post-transplant  interval  2.3mth
(range 0.3 to 74.2), 5 males. All TDE studies were performed  within 24 hours
of an endomyocardial  biopsy by an observer blinded  to clinical and  histolog-
ical  findings. Transmural  maximum  mean  velocity  (MMV)  and  maximum
velocity gradient  (MVG)  and  the  time  (Ti) to  these  values from  the  onset  of
the  QRS  complex  were  measured  during  ventricular  ejection  (ve),  rapid
ventricular  filling  (rvf)  and  following  atrial  contraction  (ac).  RESULTS:
Eleven  biopsies  were  ISHLT  histological  grade  0,  13 grade  1, 6 grade  2  and
6 grade 3. Univariate  analysis revealed MVGrvf to be the only parameter  that
correlated  significantly  with  rejection  grade  (r  =  -0.39,  p  =  0.02).  Mean
MVGrvf  differed  for  rejection  grades 0  to  2  vs grade  3  (mean  –  SEE: 8.3  –
0.7/s  vs 5.5  +  1.0/s, p  =  0.08).  In  multivariate  analysis TiMVGrvf  was  the
only significant  independent  predictor  of rejection  grade  (p =  0.025). A cut-
off  level of 8.1/s  for  MVGrvf yielded  a sensitivity  of 83%  (95% CI: 54,100),
specificity  of  43% (95% CI:  25,  61)  and  negative  predictive  value  of  92%
(95%  CI: 78,100). No  other TDE  parameter  nor  LV shortening  fraction,  LV
mass, isovolumic  relaxation  time, E/A  ratio, E  deceleration  time  was  signifi-
cantly  associated  with  rejection  grade  (all  p  >  0.13).  CONCLUSION:
MVGrvf  and TiMVGrvf  of the  LVPW  by M-modeTDE  may be  useful  for
non-invasively  determining  the  need  for  endomyocardial  biopsy  in  children
and  adolescents  following  cardiac  transplantation.

103
Fate  of  infants  and  children  mechanically  bridged  to  heart  trans-
plantation:  is  it  worth  the  effort?
Fortuna  RS,  Razzouk  A],  Cundry  SR,JolmslotiJ,  Bailey  LL,  and  the  Loma
Linda  Pedialric Heart Transplant Group
Loma  Linda  Univcristy  Medical  Center  and  Children’s Hospital, Loma  Linda,
CA,  USA

Objective: Worsening  heart  failure  is a major  cause of mortality  among pedi-
atric patients awaiting heart  transplantation  (HTx).We  reviewed our  15-year
experience  of  selective  use  of  Mechanical  Circulatory  Support  (MCS)  for
salvage of these children. Methods: Retrospective  chart  review and  transplant
database  analysis of all children, up to  18 years of age, placed on MCS  for  sal-
vage  while  awaiting HTx. Results: Seventeen  of 530  Children  (3.2%)  listed
for  heart  transplantation,  between  November  1985  and  November  2000,
were  placed  on  MCS  while  waiting.  Indications  for  support  included:
cardiomyopathy  (n=8),  rejection  or  acute  graft  failure  following  primary
transplantation  (n=6), postcardiotomy  (n=2), and  complex  congenital  heart
disease  (n=l).  MCS  consisted  of  extra  corporeal  membrane  oxygenation
(ECMO, n= l l ) ,  HeartMate  left  ventricular  assist  device  (HTM,  n=4),  and
Sarns centrifugal  pump  (CP, n2̂).  The  average duration  of support  was  13.4
–  15.6  days  (range  10  hours  to  52  days).  Four  patients  died  on  MCS  (3
ECMO,  1 CP),  two  patients  weaned  from  support  (2 ECMO),  and  eleven
patients  were  transplanted  (6 ECMO, 4 HTM,  1 CP). Actuarial  survival  fol-
lowing bridge  to HTx  with MCS  is 82% at  11 years.There  has been no  graft
loss  beyond  30  days.  Complications  while  on  MCS  included:  bleeding  (2
ECMO,  1 CP),  ischemic  extremity  (2 ECMO,  1 CP),  sepsis  (4 ECMO,  1
HTM), intracranial  hemorrhage/infarct  (5 ECMO,  1 HTM,  1  CP), and  tran-
sient  renal  failure  (6 ECMO,  1  CP).  Conclusion:  MCS  prior  to  pediatric
HTx  does  not  negatively  impact  long-term  graft  survival  and  may  be  effec-
tively  used to  salvage selected  children who deteriorate  while awaiting HTx.
As miniaturized  assist  devices  become  more  readily  available, perhaps  more
children  awaiting HTx  may  be  salvaged.
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Cardiac  transplantation  for  multioperated  complex  congenital  heart
disease
Houyel,  L.,  Mace, L.,  Dervatrian, P.,Azmoun,  K.,  Petit,J.,  l\’eveux,J.Y
Department  of  Pediatric  Cardiac Surgery, Hopital  Maric-Lamtelonguc, Le Plessis-
Robinson,  France

Among  142  patients  (pts)  undergoing  heart  transplantation  (HTx)  by  the
same  surgical  team  between  01/1998  and  11/2000,  13  had  complex  con-
genital  heart  disease  (CCHD)  (TGA  2, common  ventricle  5, tricuspid  atre-
sia  2, complex  DORV  2,TOF  with  absent  pulmonary  valve  and  absent  left
pulmonary  artery  1, ASD  and  tricuspid  malformation  1), with multiple  pal-
liative  or  curative  prior  operations  (on  average 2.85/pt).  Prior  surgical  pro-
cedures involved pulmonary  arteries in 77% of pts, systemic  venous return  in
46%.Two pts had atrial situs inversus and dextrocardia. Mean  age at HTx  was
26.4 yrs  (13̂42 yrs). Mean BSA mismatch between  donor  and recipient  was
+17%  (+2  to  +34%). The  technique  of  subtotal  HTx  was  used  in  all,

allowing anatomic reconstruction on the pulmonary arteries and/or systemic
venous  return  in all but  1  pt, by extensive use of donor  tissue. In  1  pt, a Glenn
anastomosis  had to be kept  in place. There  was  1 postoperative  death  6 days
after  HTx  from  sepsis. There  were  no  specific  postoperative  complications.
One patient  died suddenly 52 days postop, without  any rejection  or coronary
artery  disease  at  the  autopsy. The  11 survivors, including  the  pt  with  persis-
tent  Glenn  anastomosis,  are  alive  and  well  on  average  5.6  yrs  after  HTx
(0.21̂0.4  yrs).  In  conclusion,  young  pts  with  end-stage  multioperated
CCHD  may  be  considered  as  good  candidates  for  HTx,  despite  complex
anatomy,  provided  that  pulmonary  resistances  are  low  without  major

 ̂collateral  circulation.  Operative  mortality  is  similar  to  other  pts  and  mid-
term  results  are good.
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Significance  of  right  bundle  branch  block  after  paediatric  heart
transplantation
Saro Sermndo  E.,  Fournier A.,  Vobecky  S.,  Chartrand S.,  Chartratid  C
Service de  Cardiologic,  Hopilal Saitite-Justinc,  Quebec,  Montreal,  Canada

Right  bundle  branch  block  (RBBB)  has  been  associated  with  an  increase
morbidity and mortality  after  adult  heart  transplantation. However, its signif-
icance  has  rarely  been  reported  in  the  paediatric  population.  Data  from  24
heart  transplanted  patients  (mean  age  10.1+4.9 years)  were  analysed: age and
sex  of  the  donor,  baseline  cardiopathy, donors  weight  related  to  recipient’s
weight,  period  of  graft  ischaemia,  number  of  acute  rejections,  number  of
endomyocardial  biopsies,  and  right  ventricular  pressure  as  well  as  surface
electrocardiograms  (ECG)  and endocavitary ECG  recording  obtained  at the
time  of  the  biopsy. The  site  delay in  the  right  bundle  was defined  as proxi-
mal  if right ventricular apical activation  (V-RVA) time  was delayed more than
30  ms  after  the  onset  of the QRS, and  distal  or  peripheral  if it  was less than
30  ms.  Complete  RBBB, appearing  immediately  after  heart  transplant  and
persisting  during  follow-up  (5.2–3.2  years), was present  in 7  (29%), distal  in
3 and proximal  in 4, while  13 (54%) presented  an incomplete RBBB all with
a normal V-RVA time, 4 (17%) had a normal ECG. Significant  difference  was
found  when  comparing the  4 patients with  proximal RBBB  to the  20 other
patients  for  number  of  biopsies  (13.5–2.9  vs 7.9–4.7, p=0.03),  number  of
rejection  (2.010.8  vs  1.210.4,  p=0.005)  and  right  ventricular  pressure
(30.8+4.7  vs  27.4+3.6  mmHg, p=0.03). there  was no  significant  difference
for  all other  analysed  risk  factors. There  has been  no  progression  of conduc-
tion  delay with  time. There  has been  no  impact  of RBBB on  survival  rates,
functional  class nor  left  ventricular  systolic  function.  In conclusion  RBBB is
a  frequent  conduction  abnormality  following  paediatric  heart  transplanta-
tion.  It  is  proximal  in  about  half  of  the  cases, it  correlates  with  number  of
biopsies, number  of  acute  rejection  and  increased  right  ventricular  pressure.
Further  studies  are  needed  to  precise the  significance  of RBBB in  paediatric
heart  transplant.
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Non  compliance  and  actute  rejection  after  pediatric  cardiac  trans-
plantation
Claude  Chartratid, Enrique Saro Servando,  Suzanne  Chartrand,  Nancy  Poirier
Department  of  Cardiovascular Surgery,  Hopital  Sainte-Justitic, Quebec,  Montreal,
Canada

Since acute rejection  is a major  cause of mortality  and morbidity  after  pedi-
atric  heart  transplantation, we studied the importance of non compliance on
its  incidence.  Forty  two  patients  (28  boys  and  14  girls)  aged  1 to  19 years
(mean 9.8+5  years)  were transplanted  at our  institution because of end-stage
myocardial  failure  secondary  to  congenital  heart  disease  (55%) or  idiophatic
cardiomyopathy  (36%). Immunosuppressive  therapy  included  cyclosporine,
azathioprine  and  prednizone.  Trough  blood  cyclosporine  concentrations
were  maintained  between  200  to  300  ng/ml.  Follow-up  ranged  from
3 months  to  15 years (mean  64 years). Actuarial  survival  rate at 3,5, 7 and  10
years post-op  was 85%, 85%, 80% and 65%, respectively.Thirty-four  episodes
of acute  rejection  occurred  for  an  incidence  of 0.9  per  patient, and  0.5  per
100 patient-days. Freedom  from  rejection  was 61%, 43% and 30% at  1,5  and
10 years post-op-Among  compliant  children, the  incidence  of rejection  was
0.24 episodes per patient, while in the group of 9 non compliant  patients, the
incidence  was  11  episodes  per  patient  (p=0.02).  In  the  compliant  group
there  has  been  no  mortality,  while  in  the  non  compliant  group  4  deathes
(44%) occurred  secondary to  acute  rejection  (p=0.009). Among the  analysed
risk  factors  for  non  compliance, the  post  operative  period  appeared  impor-
tant  since  non  compliance  occurred  exclusively  after  six months  (p=0.002).
Age  had  a  dominant  effect  since  all  non  compliant  patients  were  between
ages 12 and  19 years. Non compliance  was also more frequent  in boys (p=.2).
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Our  results  show  that,  in  spite  of  an  excellent  survival  rate  after  pediatric
heart  transplantation, non  compliance  has a very significant  impact  on  acute
rejection  and mortality. It occurred  more  than  six months post op, exclusively
during adolescence, and  more  frequently  in boys.
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A  modified  solution  for  prolonged  myocardial  preservation  for
heart  transplantation
Zang  WF, Xia  QM,  Qiu  F
Toronto General  Hospital, Toronto,  Ontario,  Canada

Objective: A new modified  solution (SH solution)  for prolonged  cold storage
of  the  heart  has  been  developed.  Method:  Using  a  modified  LangendorfF
model  for  functional  parameter measurements,Wister  rat hearts were  subject-
ed to 30 minutes of perfusion  with Krebs-Henseleit, 3 minutes of cardioplegic
infusion  and  10 hours  of cold storage  (4KC).The  hearts  were  reperfused  for
30  minutes  and  hemodynamic  recovery, myocardial  high-energy  phosphate
content  and  myocardial  water  content  was  assessed. The  hearts  were  assigned
to  four  groups  (seven  hearts  per  group), according  to  the  cardioplegic  solu-
tion  used: group  1, St.Thomas  solutionjgroup  2, Stanford  cardioplegic  solu-
tion; group 3, UW  (University  ofWisconsin  solution)  cold  storage  solution;
group  4, SH  cold  storage  solution. Results: After  30 minutes  of  reperfusion,
the  LVDEP in group  4 was lower  than  that  in groups  1 and 2  (p<0.05).The
recovery of the left  ventricular developed pressure  (LVDP) in group 4 was sig-
nificantly  better  compared  with  group  1  and  group  2  (65.4%–  9.1%,
24.8%–8.6%, 27.3%–5.1%, respectively, p<0.05).The  recovery of the left  ven-
tricular  +dp/dt  was significandy  better  in  group  4  compared  with  groups 1
and 2  (45.4%–21.6%, 27.8%–9.9%, 25.1%–10.8%, respectively, p<0.05). For
hearts  stored  for  10 hours  in UW  cold  storage  solution  or  SH  cold  storage
solution,  the  recovery  of  heart  contractility  did  not  differ  significantly.
Myocardial  high-energy phosphate  (ATP) was significantly  higher in group 4
compared  with group  1 and group 2 (p<0.05).The  myocardial  water content
(dry  weight/wet  weight)  in group  4  was lower  than  in  group  1 and group 2
(18.30–0.55,  16.410.59,  16.4–0.42,  respectively,  p<0.05).  Electron  micro-
scopic observation  of the  myocardium  following  10 hours  of storage  showed
damage  in  all groups, however group  3 and group  4 were  significantly  worse
than  group  1 and  group  2. Conclusion: SH  cold  storage  solution  is  as  effec-
tive  as UW  solution  for  storage  of the  ischemic  hearts  for  up to  10 hours  for
transplantation. SH solution  differs from UW solution  in K+  and other  com-
ponent  contents  preventing  cardiac  allograft  vasculopathy.
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Tissue velocity  and strain  rate imaging  -  a new diagnostic  approach
for  congenital  valvar  aortic  stenosis
Kiraly, P., Kapusta,  L.,  Tliijssen,J.M.,  Daniels,  O
University  Medical  Center, Nijmegen,  Netherlands

The  aim  of this  study  was to  evaluate  cardiac  function  by  myocardial  tissue
velocities  and  strain  rate  (SR)  patterns  in  children  with  non-corrected, iso-
lated  congenital  valvar  aortic  stenosis  (AS). The  study  group  consisted  of 24
patients,  18 boys  and  6  girls, median  age  9.0  years  (range  0.5-17). Twenty-
four  age- and gender-matched  healthy  volunteers were recruited  as controls.
Echocardiographic  examinations were  performed  with  GE Vingmed  System
Five  equipment,  using  a 3.5  MHz  phased  array  transducer,  frame  rate  >80
Hz. The  raw data  of three consecutive  heart  cycles  from  the  parasternal  long
axis-  (LAV) and  apical four  chamber  (4-CV)  views were  digitally stored  and
analysed  off-line  to  assess radial  and  longitudinal  velocity  vectors  of  the  LV
wall movement.  Systolic, early-  and  late  diastolic  velocity  patterns  and  their
duration  were  studied. Transmyocardial  tissue  velocity  profile  (MVP)  was
obtained  by measuring local  velocities  across the  LV posterior  wall  (0.5 mm
steps). Radial  and  longitudinal  SR  of  the  LV wall  was calculated  using  the
velocity  gradient  method. The  systolic  and  early  diastolic  velocities  in  both
views  as well  as the  SR  values  (in  4-CV), were  significantly  reduced  in  the
patients  as compared  to  their  controls  (p<0.001). Furthermore,  in  LAV the
duration  of  the  early  diastolic  wall  velocities  was  significantly  longer

(p<0.01).These  changes correlated with the severity of the AS. In  early dias-
tole, the TTVP  was disturbed, mainly due to  decreased  endocardial  velocities
(p<0.05). Conclusion:  Myocardial  wall  velocity  and  in  particular  strain  rate
measurements  are  useful  for  the  assessment of myocardial function  at  patients
with  AS. These  methods  provide  new  insight  in  the pathophysiology  of  this
congenital  malformation.
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Clinical  significance  of  early  surgical  closure o f  atrial  septal  defect
on  neurohumoral  factors  and  cardiac  autonomic  nervous  function
Suzuki,  H.,  Ohuchi,  H.,Yasuda,  K.,  Hasegawa,  S.,  Satou,  S.,  Uchiyatna,  M.,
Ethigo,  S.
Department  of  Pediatrics,  National  Cardiovascular  Center  *Department  of
Pediatrics,  Niigata  University  School of Medicine, Japan

To investigate  potential  advantages of surgical  closure of an  atrial  septal  defect
(ASD)  in  childhood,  cardiopulmonary  function,  cardiac  autonomic  nervous
activity, and neurohumoral factors were assessed before, 1 month, and  lyear  after
ASD closure  in  28  patients  aged  from  2 to  32  years (mean  14 years). Results
from  14 children  (age 2 to  12 years) were compared to  those in 7 young adults
(age 18 to  32 years). Peak oxygen uptake (VO2), pulmonary  function, heart  rate
variability  (HRV), arterial  baroreflex  sensitivity  (BRS),  heart  to  mediastinum
1231-metaidobenzylguanidine  activity  ratio(H/M),  plasma  concentration  of
norepinephrine  (NE),  atrial  and  brain  natriuretic  peptides(ANP,BNP)  were
measured  and  the  results  compared  with  those  in  46  healthy  control  subjects
aged from 9 to 21 years (mean  16 years).There was no relation between  age and
pulmonary  to systemic  flow ratio  in the ASD patients.Vital  capacity, peakVO2,
and BRS  decreased  while  both ANP  and BNP  increased  1 month  after  ASD
closure.The decrease in BRS and increase in ANP and BNP  was greater in chil-
dren  dian  in  young  adults  lmonth  after  ASD  closure  (p<0.050̂.001).  From
lmonth to lyears after ASD closure, the decrease in ANP and BNP and increase
in HRV and BRS  was greater  in children  than  in  adult  patients  (p<0.05). One
year  after ASD  closure, BRS  improved  and ANP  decreased  significantly  com-
pared  to  the  corresponding  preoperative  values (p<0.05).The  increase  in  peak
VO2  correlated  inversely  with  age at  operation  (r=-0.67 p<  0.001). Our  data
suggest  that  the  potential  capacity  for  circulatory  adaptation  to  hemodynamic
change  or  surgical  stress  is greater  in children  than  young adults  and  that  neu-
rohumoral  factors,  cardiac  autonomic  nervous  function,  and  exercise  capacity
improved  after  ASD closure.
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Chronic  right  ventricular  pressure  overload  increases  right  ventric-
ular  contractility  but  decreases  pump  function
Boudewijn  PJ. Lecuwcnburgh(1,2),  Willcm A.  Hclbing(l),  Paul  Stccndijk(2),  Paul
Schoof(3),Jan  Baan(2)
Departments  of  Pediatric Cardiology(1),  Cardiology(2)  and  Tlwracic  Surgcry(3),
Leiden  University  Medical  Center, Tlie  Netherlands

Background: In several  clinical situations, the  right  ventricle  (RV)  is exposed
to  a chronic  pressure  overload  which  may  affect  both  RV  and  left  ventricu-
lar  (LV)  function. We  aimed  to  quantify  biventricular  function  in  an  animal
model  of  chronic  RV  pressure  overload  during  baseline  and  dobutamine
infusion. Methods: In young lambs, chronic  RV pressure overload  at the  level
of systemic  (aortic)  pressure  was established  by  adjustable  pulmonary  artery
banding  (PAB). Biventricular  function  was quantified  in  5  PAB lambs and  5
age-matched  controls  by the  slope  (Ees) of the RV and  LV end-systolic  pres-
sure-volume  relationships  (ESPVR),  using  combined  pressure-conductance
catheters during  inflow  reduction. Results: After  minimally  8 weeks of PAB,
the  lambs  were  clinically  in good  condition. Chronic  PAB  resulted  in  a sig-
nificant  increase  in  RV  end-systolic  pressure  (Pes)  from  12+3  to  6418
mmHg  (p<0.01)  and  significant  RV  hypertrophy.  LV-Pes  was  unchanged.
Cardiac  output  decreased  from  2.610.8  to  1.610.3  1/min  (p<0.05)  while
heart  rate  remained  constant.  RV ejection  fraction  tended  to  decrease  from
61114  to  45115  (p=0.11), accompanied  by  an  increase  in  RV  end-systolic
volume (Ves)(1516 to 22110  ml,NS) and a decrease  in end-diastolic  volume
(Ved)(38–7  to  3319  ml,NS).  RV-Ees  increased  from  1.110.4  to  4.211.3
mmHg/ml  (p<0.01), indicative  of increased  contractility. In  the  LV.Ved  and
Ves  decreased  significantly  (both  p=0.01),  while  LV-Ees  was  unchanged.
During dobutamine  infusion,  the  RV but  not  the  LV inotropic  response  was
severely blunted  in the  PAB group. Conclusions: Medium-term  RV pressure
overload  at systemic  (aortic)  level results in reduced pump  function  and con-
tractile  reserve  despite  increased  RV contractility.  LV volume  is reduced  but
LV contractile  function  is generally  maintained. These  findings  may charac-
terize  a  transitional  state  from  compensatory  hypertrophy  to  the  onset  of
ventricular  failure.
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Oiastolic  function  following  heart  transplantation  in children  using
bicaval  anastomosis
Hiroshi  Kanamaru  MD,  Pierre C.  Wong  MD,Jackie  Szmuszkovicz  MD,John
Wood  MD,  Monica  Horn  RN,  Vaughn  Starnes  MD
Childretts  Hospital  Los Angeles,  Cardiology;  Itabashi-Ku,  Tokyo,  Japan

It  has been  shown  that  heart  transplantation  using  bicaval  anastomosis (BA)
maintains  good  right  heart  diastolic  function  by preserving  the donor  right
atrial geometry. However, because the left  atrium  (LA) anastomosis- in which
partial  donor  and  recipient  LA  cuffs  are  connected-  alters  resultant  LA
geometry, we postulated  that left-sided  diastolic  function  might be abnormal.
We performed  echocardiography  29.1(SD16.4)  months  following  transplan-
tation  on 21 children  who underwent  BA.AIl patients  were  free  of rejection
at the time  of study. Doppler flow data  were compared  with  15 age-matched
controls. RESULTS: No significant  difference  of the right  and left  atrial  area
index was found  between  BA and controls.There  was no difference  in mitral,
pulmonary  vein  and  tricuspid  doppler  flows  data  between  them.  Systolic
flow/  diastolic  flow  (S/D) ratio  of HV  and SVC in BA was  significantly
lower  than  in controls. CONCLUSIONS:  (1) Despite  altered  LA geometry,
left  sided  diastolic  function  is  preserved  following  BA. (2) Low S/D  ratio
with  fast  diastolic  HV  and  SVC  flow  indicates  excellent  diastolic  suction
effect  into  right  ventricle.
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Normal  coronary  flow  reserve  and coronary  flow  response  to nitro-
glycerin  in  children  operated  with  arterial  switch  operation  for
transposition  of the  great  arteries
tskarsson  G,  Munkhammar  P, Sandstrsm  S,Jsgi  P, Pesonen  £
Lund  University  Hospital,  Lund,  Sweden

Background:  Recent  studies  suggest  that  coronary  flow  reserve  (CFR) is
moderately  to  severely  reduced  in  children  treated  with  the  arterial  switch
operation  (ASO)  for transposition  of the  great  arteries  (TGA). These  studies
have been  performed  with  positron  emission  tomography. While  these  find-
ings  are of great  concern,  they  have not been  confirmed  by other  available
methods.  Methods:  Ten  symptom-free  children  were  examined  with
echocardiography  and heart  catheterised  4 to  10 (median  6) years  after ASO.
Selective  coronary  angiographies  were  performed.  A  0.014  inch  Doppler
FloWire(r)  (Cardiometrics)  was  used  to  measure  flow  velocity  in  the  left
anterior  descending  (LAD) and  right  coronary  arteries  (RCA) before  and
after  intracoronary  injection  of  adenosine  (0.5mg/kg)  and  nitroglycerin
(5mg/kg  ). CFR was defined  as the ratio of hyperemic  to basal  average  peak
velocity  (APV). Results:Ventricular  function  and  wall  motion  were  normal
in  all  subjects. A  total  occlusion  of the  left  coronary  artery  was found  on
coronary  angiography in one child, but  all other coronary arteries were with-
out  stenosis. The  median  (range) APV at  rest  was 14.5  (142̂1)  cm/s in the
LAD, and 15.5 (9.6-30)  cm/s in the RCA. The  median  (range) CFR in the
LAD  was 3,7 (3.0-4.5), and 3.4 (2.9-4.8)  in the RCA.The  median  (range)
increase  in  APV  after  intracoronary  injection  of  nitroglycerin  was  290%
(240-^t20%)  in the LAD and  260%( 190-460%)  in the RCA. Conclusions:
The  CFR  and  coronary  vasoreactivity  as  measured  with  intracoronary
Doppler guide  wire in children with TGA treated with ASO  was within nor-
mal  limits  previously  reported  for healthy  young adults. Coronary  angiogra-
phy should be performed  in children with TGA  after  the ASO, as it can reveal
unsuspected  coronary  occlusions.  Evaluation  of  coronary  function  should
preferably  be performed  with  intracoronary  Doppler  guide  wire.
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The  use of intra-operative  left  ventricular  pressure  volume  relations
to  optimise  pulmonary  artery  band  placement  during  retraining  of
the  subpulmonary  left  ventricle
Graham  Derrick,  Paul  Wliite,  Victor Tsang,  William  Brawn,  Shay  Cullen,John
Deanfield,  Andrew  Rcdington
Great  Ortnond  Street  Hospital  For Children  NHS  Trust,  London,  UK

Background. Retraining  of the subpulmonary  left  ventricle  (LV)  is required
before  a  late  arterial  switch  can be  performed  in  patients  with  a  systemic
right  ventricle  (congenitally  corrected  transposition  (CCTGA), or  following
Mustard or Senning operations). Pulmonary  artery  (PA) banding can be inju-
rious  to the  LV, and may not achieve  satisfactory  retraining. Better  methods
of maximising  efficiency  of retraining  and minimising  LV injury  are needed.
Methods.  Intra-operative  volume  and  pressure  data  were  recorded  with  an
integrated  conductance  and micromanometer  tipped  catheter  in the LV in
three  patients  (1 Mustard,  2 CCTGA)  undergoing  PA banding  as part  of a

plan  for  staged  late  arterial  switch.  Results. The  response  to  PA  banding
shows  initial  acute  adaptation  of.the  LV to  PA banding, with  a positive lin-
ear  end  systolic  pressure  volume  relation. As  the  band  is  tightened  further
however, a decompensation  point  (DCP)  is reached  and thereafter  a negative
pressure  volume  relation  indicates  acute  LV failure. The  LV’pressure  at the
decompensation  point  is  variable  and  unpredictable.  In  one  56-year  old
patient  with CCTGA, the decompensation  point  was determined, and a  PA
band  was placed  appropriately. Restudy  2  weeks  later  showed  increased LV
contractility,  an enhanced  adaptive  phase, and a DCP higher  on the  linear
adaptive  phase, which  allowed  further  tightening  of the  PA band  and subse-
quent  benefit  to the patient. Such monitoring facilitates  accurate  monitoring
during  PA band banding, reducing the acute  insult to the LV myocardium by
leaving  the  LV in  the  adaptive  phase  of  the  pressure  volume  relation.
Conclusion. Real  time  LV pressure volume  loops  allow an improved  under-
standing of the physiology of LV pressure loading and may aid optimal place-
ment  of  PA banding  for  retraining  of the  subpulmonary  LV, even  in  older
adult  patients.
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Increased  angiogenic  growth  factor  levels  in  cyanotic  congenital
heart  disease
Wakako  Hitnaio,  TcijiAkagi,Akiko  Hirose,Yoshie  Mizumoto,Yoko  Sugahara,Jun
Furui, Yasuki  Macno, Masahiro  Ishii,  Hirohisa  Kato
Department  Of  Pediatrics,  Kurutne  University, Fukuoka,  Kurume, Japan

Background:  Previous  studies  demonstrated  that  expression  of  angiogenic
growth  factors  is induced  in hypoxic models. However, little  is known  about
these  factors  with  cyanotic  heart  disease. The  purpose  of this  study  was  to
examine  the relationship between  plasma  levels of angiogenic growth  factors
(vascular  endothelial  growth  factor  (VEGF)  and  hepatocyte  growth  fac-
tor*@(HGF))  and the severity  of cyanosis. Method: The  study  included 85
patients  with  cyanotic  heart  disease  and 81  controls. Age  ranged  from  0  day
to  40 years  (median  4.2 years)  in cyanotic  group and from  5 days to 31 years
(median  4.8  years)  in  control  group. Mean  systemic  oxygen  saturation was
80.6’}7.3%  in  cyanotic  group  and  98.1"}0.5%  in  control  group.  Plasma
VEGF  and  HGF  were  measured  using  an  enzyme-inked  immunoassay.
Results:  Plasma  VEGF  level  in  control  is  significantly  dependent  on age
(y=133-}-77.1*LOG(x)  p=0.0001),  and  remained  as  a  plateau  after  3
months  of  age. In  contrast,  such  age dependency  was not  found  in  HGF.
Although VEGF  and HGF levels  were  not  different  between  cyanotic and
control groups within 3 months  after  birth, the VEGF level in cyanotic group
after  3  months  of  age  was  significantly  elevated  compared  to  control
(149«}106  vs. 67-}23pg/ml,  p<0.0001).  Moreover,VEGF  level  was signifi-
cantly  negatively  correlated  with  oxygen  saturation  (y=  440.6-3.53x,
R=0.47, p<0.0001)  in cases more  than  3 months  old. In contrast, no corre-
lation  was found  between HGF  level and oxygen  saturation, or VEGF level.
Conclusion: Although  physiologically  increased VEGF  in the neonatal  peri-
od  is rapidly  decreased  under  normal  oxygen  saturation,  a*@higher VEGF
level  persists  if systemic  hypoxia  is present. These  findings  may influence the
development  of  systemic  to  pulmonary  collateral  arteries  in  patients  with
cyanotic  hear.
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Endogenous  nitric  oxide  production  in  children  with  congenital
heart  disease
Kaine,  S.F., Reitisvold,  P.F.,  Norberg, M.I.,  Truog,  WE.
Utiiversity  of Missouri  ^  Kansas  City  School of Medicine,  Kansas  City,  USA

Purpose: Endogenous  nitric  oxide  (NO) physiology  is altered  in many dis-
ease  states. The  effect  of  congenital  heart  disease  (CHD) physiology  on
endogenous NO production  is largely  unknown. The  objective  of this study
is  assessment  of  endogenous  NO  production  in  children  with  CHD.
Methods: Using chemiluminescence  technique, arterial plasma concentration
of nitrates  and nitrites  (NOmet), a marker  for endogenous NO  production,
was measured  in 125 children  (aged 32+54  mos, range  2d-18y)  undergoing
hemodynamic  assessment during cardiac catheterization  for diagnosis and/or
treatment of CHD. Results: For all patients, plasma concentration  of NOmet
was  inversely  related  to PaO2  (r=-0.34, p<0.001)  and arterial  oxygen  satu-
ration  (SaO2)  while  breathing  room  air  (r=-0.31,  p<0.001).  Forty-three
patients  with  cyanotic CHD (room  air SaO2  79.7 +/-  7.2%) had elevated
NOmet  (84.7 +/-  37.3 vs. 55.6 + / - 25.5 uM, p<0.0001)  compared  to 82
with  acyanotic CHD  (room air SaO2 96.4 + / - 3.1%). Eleven patients status-
post  single  ventricle  palliation  with  non-pulsatile  pulmonary  blood  flow
(PBF)  had elevated  NOmet  (90.4 + / - 26.1  vs. 62.1 + / - 32.4 uM, p<0.02)
and lower indexed pulmonary  arteriolar resistance (2.19 + / - 0.56  vs. 3.2 + / -
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3.23  units/m2,  p<0.01)  compared  to  114  patients  with  pulsatile  PBE
Conclusions: An  inverse  relationship  exists  between  endogenous  NO  and
SaO2  and PaO2  in CHD. Cyanotic  CHD is associated  with  increased pro-
duction  of  endogenous  NO  compared  to  acyanotic  CHD.  Evidence
of  increased  endogenous  NO  production  in  children  status-post  single
ventricle  palliation  may  represent  physiologic  adaptation  to  non-pulsatile
pulmonary  blood flow.

116  J
Non-invasive  assessment  of  ventricular  filling  patterns  in  patients
with  univentricular  hearts  prior  to  the  Fontan  operation
Olivia  M.,  SewardJ.B.,  Pankratz  VS.,  O’Leary P.W.
Mayo  Clinic  Rochester; Dusseldorf, Germany

Background:  Eligibility  of  pts  with  univentricular  hearts  (UVH)  for  the
Fontan operation  (FO) is partially dependant  on preserved  diastolic  function
(DF),  conventionally  invasively  assessed by ventricular  end-diastblic  pressure
(VEDP). Objective: to  perform  non-invasive, pulsed  wave  Doppler (PWD)
assessment  of DF in pts with  UVH and normal VEDP  and compare  results
to  normal  children.  Methods: PWD  interrogation  of  atrioventricular  valve
(AV)  and pulmonary  vein  (PV)  flow  was carried  out  in  55 pts with UVH
immediately  prior  to  FO  (mean  age  7.3–6  years).  All  pts  were  in  sinus
rhythm  with  no/mild  AV regurgitation. Normal  data  was derived  from  223
normal children  (mean age 10.6–3.9 years, range 2-18 years). Age-  and heart
rate  adjusted  comparisons  of  AV  and  PV  flow  data  were  performed  using
analysis of covariance. Results: Mean VEDP  in UVH pts was 9.513 mm Hg.
PWD  data  on  AV flow  in  these  pts differed  significantly  from  those  in nor-
mal  children  with  reduced  E/A  ratio  (1.410.05  versus 2.210.04,  p<0.001)
and  longer  deceleration  times  (17513ms  versus  15612ms,  p<0.001)in  the
patient  group.  PV  systolic/diastolic  TVI  ratio  was  decreased  in  UVH
(0.910.04  versus  1.2+0.02,  p<0.001)relative  to  the  control  group.
Conclusions: PWD  flow patterns  in UVH pts prior  to FO  were  character-
ized  by  prolonged  ventricular  relaxation  compared  to  normal  children.
However, E/A  ratios in UVH were  >  1.0 and PV flow was slightly  diastolic
dominant.This  probably  reflects a mild degree  of diastolic dysfunction  (grade
0/4  (normal)  to  1/4  dysfunction)  and  would  be  consistent  with  the  low
VEDP  seen  in  this  select  group. These  data  provide  a benchmark  for PWD
assessment  of diastolic physiology prior to FO and offer  a foundation  for fur-
ther  non-invasive  evaluation  of DF  in these pts.

117  v /
Estimation  of  right  ventricular  ejection  fraction  in  patients  with
chronic  right  ventricular  pressure  overload  using  myocardial  per-
formance  index
H.  Romkes,  l.l.Tulevski,A.  Hirsch, M.  Groenink,J.  Stoker*,  E.E. van  der
Wall**,  I.K.L.  M. de Croot,  B.J.M.  Mulder
Departments  of Cardiology and  *Radiology, Academic Medical  Center  Amsterdam,
**Dcpanment  of Cardiology,  Leiden  University  Medical  Center,  Leiden,
Netherlands

Objective- We examined  the  value  of myocardial  performance  index (MPI)
by  means  of echocardiography  in  asymptomatic  patients  with  chronic  right
ventricular  (RV) pressure  overload. The  aim of this study  was to obtain  from
this  index  a  measurement  of  RV  ejection  fraction  (EF), which  is  a  well-
known  clinical  parameter, but  difficult  to  obtain  in  patients  with  RV dys-
function. Methods- RV MPI by the means of Doppler echocardiography and
RV  ejection  fraction  by  means  of  magnetic  resonance  imaging  were mea-
sured  in  10 consecutive  (7 male  and 3  female)  asymptomatic  or  minimally
symptomatic  (NYHA  I an II) patients  (age 28.7 1  11.8 years)  with  chronic
RV pressure overload. The  MPI was obtained  through  the use of formula  (a-
b)/b  where a is the interval between  the cessation  and onset of the  tricuspid
inflow,  or  the  duration  of  tricuspid  regurgitation  (if  present), and  b  is the
ejection  time. Patients  with  left  ventricular  dysfunction  were  excluded  from
the analysis. Results-The correlation between RVEF and MPI was r = -0.86,
p=0.001. For practical  reasons the MPI  was converted  to  RVEF-index. The
EF-index  was calculated  by the formula  92-62  x  MPI acquired  from  linear
regression  analysis. Mean  RVEF  in  the  patient  group  determined  by MRI
was  63.5  1  12.3 %  and  mean  RVEF-index  was 64.0  –  14.3  (P=NS).
Conclusion-  Our study  shows  a significant  inverse  correlation  between  RV
MPI  and  RV EF  determined  by  the  means  of MR  imaging. These  data
suggest  that  MPI converted  to  EF-index  can be  used  in  clinical  practice  as
determinant  for  RV EF in patients  with  RV chronic  pressure  overload.
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Physiologic  repair  of  anomalous  left  coronary  artery  from  the
pulmonary  artery  (ALCAPA)  by aortic  reimplantation  in 47 patients:
early  survival,  patterns  of  ventricular  recovery  and  late  functional
outcomes
Anthony  Azakie,fennifer  L. Russell,  Brian  W. McCrindle,  Glen  S. Van Arsdell,
Lee N. Benson, John  G. Coles, Robert M.  Freedom, William  G.  Williams
Hospital  For Sick  Children, Toronto, Ontario,  Canada

Objectives:  To  determine  the  early  and  late  outcomes  of  patients  with
ALCAPA  who  had  repair  by  aortic  reimplantation  (AR). Methods:  From
19522̂000,67  patients  presented  with  anomalous  coronary  artery  from  the
pulmonary  artery; 47  (median  age 7.7mths, weight  7.7kg)  were  repaired  by
AR,  and are the  subjects  of this  study. Before  repair,  10 patients  (21%) pre-
sented  in  extremis  and  38  (80%)  had  a  history  of  heart  failure.Results:
Hospital  survival  was 92%. Five  patients  had postoperative ECMO  (median
4d,  2̂8)  and  were  significantly  more  likely  to  present  in  critical  condition
(40%  versus  3% if  no  ECMO;  p=0.006)  or  with  ventricular  arrhythmias
(67%  versus  7%; p=0.027), have significantly  lower pre-repair EF (10%, range
7-20%, n=5  vs 40%,  range  9-73%, n=38, p=0.01)  or  more  severe  LV dila-
tion  (p=0.027). With  up to  15 yr follow-up  (mean  4.71 yrs), there  were no
late deaths. Kaplan-Meier  survival  was 91%  at  1 mth, 1 yr and 5 yrs; freedom
from  reoperation  (for ischemia=2, PS=1, or  severe MR=1) was 98% at 1 yr
and  93% at  10  yrs. At  follow-up, echocardiography  demonstrated  improve-
ments  in  mean  EF  (64+/-9%  vs 33+/-21%  preoperative,  p  <0.0001); the
degree of MR  (moderate+ MR  9% vs 38% pre-repair, p< 0.02); wall motion
abnormalities  (15% vs 81% pre-repair  p<  0.002); The  ratio  of  measured
LVED diameter  to the 95th  percentile of normal  declined  from  1.4+/-0.3 to
1.0+/-0.1  (p<0.0006). By repeated  measures  mixed  linear  regression  analy-
sis, normalization  of EF and  LV functional  parameters occurred  within  1 year
of repair.  Stress  testing  was normal  in  17 of 20 patients  in whom  it  was per-
formed.  Conclusions: Physiologic repair  of ALCAPA  by AR  yields  excellent
early  survival  and late  functional  outcomes  even  in critically  ill  infants.

119  J
Evolving  strategies  and  improving  outcomes  of  the  modified  nor-
wood  procedure-a  10 year  single  institution  experience
Anthony  Azaki,  Sandra Merklinger, Brian  W. McCrindle,  Glen  van Arsdell, Lee
N.  Benson, John  G. Coles, William  C.  Williams
Hospital  For Sick  Children, Toronto,  Ontario,  Canada

Purpose: To determine  the  outcomes  of the  modified  Norwood  procedure
with  a focus  on the impact  of evolving management  strategies and  accumu-
lated institutional experience. Methods: From 3/90 to 10/00 171 infants had
a  modified  Norwood  operation,  and  were  categorized  into  3  operative
cohorts  (era I: 1990-93; era II: 1994-97; era  III: 1998-2000). With  consecu-
tive eras, perioperative  management, surgical  technique  and perfusion  strate-
gies  evolved  to  promote  earlier  diagnosis,  modified  arch  reconstruction,
avoidance  of  circulatory  arrest,  and  efforts  to  balance  the  circulations  with
aggressive  afterload  reduction. Results: There  were  117 males  (68%) and 54
females  with  a  median  age  of  6d  (11̂75d).  Median  weight  was  3.3 kgs
(1.7-4.8  kgs), the  mean  BSA  was 0.23 + / -  0.06  m2. HLHS  or  a  variant
thereof  was  present  in  118  (70%)  infants.  Overall  5-yr  survival  was  43%.
Multivariable  analysis  revealed  that  preoperative  ventilatory  support, date of
operation,  and  lower  weight  were  independent  predictors  of  time-related

.  mortality. Morphologic  features  (non-HLHS diagnosis, ascending aortic size,
or  noncardiac  anomalies)  were  not  associated  with  increased  risk  of death.
Stage  I  hospital  survival  for  patients  in  era  III  was 82% and  significantly
better  than  in  previous  eras  (p<0.001).  Overall  Kaplan-Meier  survival  at
1 month,  1 year, and 5years  was 43%, 31%, and 28% in era I; 60%, 49%, and
45%  in  era  II; and  80% at  lmonth,  68% at  1  year  in  era  3  (p<0.001).
Interstage  ÎII  attrition  was  15%, and occurred  in  3 children  <2  months  of
age,  9  children  2̂3  months,  3  children  >3  months.  Conclusions:  With
increased  experience, improvements  in perioperative  care  and surgical  tech-
nique  good  outcomes  can be  expected  for  the  stage  I  modified  Norwood
procedure. Greater  monitoring  in the interstage  period  may reduce  interval
mortality  and  improve  overall  survival.
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120  J
Intraoperative  device  closure  of  multiple  muscular  ventricular  sep-
tal  defects
Anthony  Azakie,  Mataichi  Okubo,  Leland  Benson,  Glen  Van Arsdell,  David
Nykanen,John  Coles,  William  G.  Williams
Hospital  For  Sick  Children,  Toronto, Ontario,  Canada

Background:  Surgical  management  of  muscular  VSDs  continues  to  be  a
challenge, especially when they  are multiple, associated with complex  cardiac
lesions,  or  require  exposure  through  ventriculotomy.  We  reviewed  the
feasibility  and  outcomes  of  intraoperative VSD  device  closure  of  muscular
VSDs.Methods  and  Results:  Intraoperative  VSD  device  closure  was  per-
formed  in  14 patients, 9 of whom  had  associated complex cardiac lesions, and
10 had  multiple VSDs. Two  thirds  of patients  were  neonates or  small  infants.
One  patient  had  Swiss  cheese  septum.  Five  patients  had  previous  PA band-
ing. There  were  2 early  deaths, one  in  a severely  ill  child  with  LV failure  and
another  in a patient  with  hypoplastic  left  heart. Mean Qp: Qs prior  to device
insertion  was  3.5 to  l.Concomittant  PA banding  was necessary  in 2 patients.
Postoperative  mean  Qp: Qs  was  1.5. The  device  was  well  seated  in  all  cases
on  postoperative  echocardiography.  Residual  leaks  improved  or  did  not
progress  except  in  one  patient  who  needed  reoperative  PA banding. There
was  one  late  death  due  to  aspiration,  and  another  patient  required  heart
transplantation  for  progressive  ventricular  failure. Conclusions:  Intraoperative
VSD  device  placement  for  multiple  muscular VSDs  is  feasible,  avoids  ven-
triculotomy  and division  of intra-cardiac  muscle bands, and can be applied in
neonates  or  small  infants.

121
Aortic  regurgitation  after  arterial  switch  operation
Imoto, Y,  Sesc, A.,  Sakamoto,  M.,  Tatiaka,  K.,  Matsumoto,  T,  Kajiwara,  T.,Joo,
K.,  Fukumura,  F., Kado,  H.,  Ishikawa,  S.,  Fusazaki  N.,  Yasui,  H
Cardiovascular  Surgery, Kyusyu  Kosci-Nenkin  Hospital,  Kitakyushu,  Japan

Aortic  regurgitation  (AR)  after  arterial  switch  operation  was studied  in  228
patients  with  a mean  follow-up  time  of 85 + / -  44 months  (1̂168 months).
Mild AR  or  more  was  detected  in  65  cases  (28.5%)  and  moderate AR  or
more  in  23  cases  (10.1%)  by  echocardiography.  Freedom  from  AR  (mild
or  more)  at  10  years  after  operation  was  68.4%,  and  freedom  from  AR
(moderate  or  more)  at  10 years  was 84.2%. Progression  of AR with  time  was
recognized  in  some  cases,  and  aortic  valve  replacement  was  undergone  in
2  cases. Multivariate  analysis  revealed  that  older  operative  age, left  ventricu-
lar  outflow  tract  obstruction  and  larger  annular  diameter  of  the  original
pulmonary  valve were  the  significant  predictors  of AR  (moderate  or  more).
In  the  analysis  of AR  (mild  or  more), pulmonary  artery  banding  participat-
ed  in  the  significant  predictors.  In  conclusion,  aortic  regurgitation  was
detected  in  considerable  part  of  the  patients  after  arterial  switch  operation,
and  close  and  continual  observation  in the long-term  period  is  important.

122
Late  stage  results  of  the  Takeuchi  procedure  for  anomalous  origin
of  left  coronary  artery  from  pulmonary  artery
Yoshimichi  Kosaka,  MD,  Yasuharu  Imai,  MD,  Kazuhiro  Sco, MD,  Mitsuru  Aoki,
MD,Toshiharu  Shin’oka,  MD,1akcshi  Hiramatsu,  MD
Department  Of  Pediatric Cardiovascular Surgery,  H. I.J.,T.WM.U.,  Tokyo, Japan

From  May,  1985  to  December,  1999,  10  patients  underwent  the  Takeuchi
procedure  at our  institute. 6 patients  were  operated  on  who were  not  yet  of
12  months  of  age.  Post-operative  left  ventricular  functions  were  assessed
using  cardiac  catheterization  or  echocardiography  records  retrospectively.
Follow  ups  were  performed  for  7  patients  over  a  span  of  8  years  (mean;
8.7+/-4.8  years).  Results; There  were  no  early  stage  or  late  stage  deaths.
About  1 month  following  operations, ejection  fractions  improved  (Number;
9, pre- and post-operative; 42+/-17%, 52+/-20% p=0.06)  with reductions of
the  left  ventricular  end-diastolic  volume (259+/-153%, 165+/-121% of nor-
mal value. P=0.004). In the late stage period  (Number; 5, duration; 2.5 -  14.7
years), the intra-pulmonary  tunnels were confirmed  to be  all patent. Ejection
fractions  further  improved  (pre-,  post-,  late;  31+/-7,  44+/-19,  61+/-4%)
with  the  reduction  of the  left  ventricular  end-diastolic  volume  (349+/-197,
241+/-140,  119+/-22%  of  N.). Mitral  regurgitation  decreased  to  zero  or
grade  1 in  all patients  partially due  to our  positive  indication of mitral  annu-
loplasty. Significant  pulmonary  artery  stenoses  occurred  in  3 patients due  to
a shrinkage  of the equine  pericardium  used  to  repair  the  defects  of the main
pulmonary  trunk. This  significant  complication  could  be  avoided  by  using
autologous  pericardium. The  Takeuchi  procedure  and  concomitant  mitral
annuloplasty  provided  satisfactory  results.

123
Outcome  after  repair  of  tetralogy  of  Fallot  with  absent  left  pul-
monary  artery
Krishnan  U., Shah  S.,  Prabaharan  P., Cherian  K.M.
Institute  Of  Cardiovascular  Diseases, Chennai,  India

Tetralogy  of Fallot  (TOF)  with  absent  LPA forms  an important  subgroup of
patients  undergoing surgery. Early  closure  of the  PDA in  the  neonatal  peri-
od  is  implicated  in  pinching  off  the  LPA  origin  and  causing  it  to  remain
hypoplastic  or isolated. Thus  the  repair  entails perfusion  to only one  (usually
right)  lung  after  surgery  and  a homograft  is  often  inserted  during  repair  to
provide  a competent  pulmonary  valve. Fourteen  pts. with TOF  and  absent/
rudimentary  LPA, who  underwent  repair  in the  last  10 years  were  included
in  this  study. Their  age  ranged  from  12 -84  months  (median  35  mo.)  and
weight  5.25-29  Kg (median  14 Kg).There  were 8 males and 6 females. Mean
pre-op  saturation  was  75%, and  8  had  a  history  of  spells.  Only  6/14  had
homografts  used  for  repair  and  the  rest  had  a monocusp  valve placed  in  the
RVOT.The mean CPB time  was 122.2+  23.1 min, cross clamp time 57+14.2
min. Average ICU  stay  was 3  days  and  ventilation  duration  was 28.4  hours.
Twelve  patients  survived,  with  follow-up  available  for  3̂74  months.  Lung
perfusion  scan done  in  6  pts. revealed  a mean  of  82%  perfusion  to Rt.  and
18%  to  Lt  lung  (via  bronchopulmonary  circulation.  All  pts.  were  asymp-
tomatic  on  follow-up.  Conclusion:  Surgery  for  TOF  with  absent  LPA
has  excellent  results. Addition  of  a  homograft  does  not  alter  outcome  or
symptoms  on  follow-up.

124
Biventricular  repair  in  patients  with  double  outlet  right  ventricle
with  non-committed VSD
Satoshi  Nutnata,  Hideki  Uemura, Toshikatsu Yagiliara, Youichi Kawahira, Yoshiro
Yoshikawa,  Soichiro  Kitamura
National  Cardiovascular  Center,  Osaka, Japan

Objective:To  determine  clinical problems after  bivenricular  repair in patients
with  DORV  with  non-committed VSD. Methods: Intraventricular  rerouting
was  carried  out  in  14 children  with  this  particular  feature  of  malformation.
Body  weight  at  operation  was  8.3  –  4.5  (3.0  ~  14.0)  kg. To  construct  the
channel  for  the  LV outflow  tract  without  obstruction,VSD  was enlarged  in
10  (71%),  and  the  outlet  septum  was  resected  in  7  (50%).  An  external
conduit  was  placed  for  reconstruction  of  the  RV  outflow  tract  in  2.
Results: Three patients, out of 6 with body weight  less than 6kg, died imme-
diately  after  repair  because  of low  cardiac  output. RA  presure  after  coming
off  bypass  was greater  than  lOmmHg  in  these  patients. This  reflected  loss of
RV  volume  produced  by  the  presence  of the  intraventricular  patch. Of  the
other  11  operative  survivors,  tricuspid  regurgitation  has  become  moderate
or  severe  in  5.  Reoperation  has  been  thus  far  needed  in  5  for  treating
obstruction  across the  LV outflow  tract  (in  3), tricuspid  regurgitation  (in 2),
obstruction  at  the  external  conduit  (in  2),  and  residual  interventricular
communication  (in l).The  preoperative  presence of the markedly  developed
outlet  septum, seen  in 6,  was a factor  unfavourably  associated  with  operative
death  (in  2)  and  reoperation  for  the  obstructed  LV  outflow  tract  (in  3).
Conclusions: Biventricular  repair  of  DORV  with  non-committed VSD  can
be justifiably  achieved  unless  body  weight  of  the  patients  is  less  than  6kg
and the  outlet septum  is markedly present. Attention  should be  paid to post-
operative  tricuspid  regurgitation.

125
Long-term  results  of  aortic  valve  regurgitation  after  repair of  rup-
tured  sinus  ofValsalva  aneurysm
Murashita,T,  Kuhota,T,  Imamura,  M.,  Shiiya,N.,Yasuda,K
Department  of  Cardiovascular  Surgery, Hokkaido  University  School of  Medicine,
Sapporo, Japan

Objectives:  We  have  reviewed  our  35  year-experience  to  investigate  the
determinants  of  long-term  results  of  aortic  valve  regurgitation  (AR)  after
repair  of ruptured  sinus ofValsalva  aneurysm  (RSVA). Methods: Thirty  three
patients  aged 7 to  64 underwent  surgery  for  RSVA. The  aneurysm  ruptured
into  the  right  ventricle  (n=27), the  right  atrium  (n=5)  and  the  left  atrium
(n=l).Ventricular  sepal  defect  (VSD)  was noted  in  12  patients. The  com-
bined  approach  through  the  aortotomy  and the  involved  chamber  was used
in  24. Either  a direct  (n=17)  or  a  patch  closure  (n=16)  was  performed  to
close  the  rupture  hole. AR  was graded  0-IV  by  angiographic  and/or  echo-
graphic  evaluations.  Results:  Preoperative AR  was  noted  in  8  (27%)  with
Grade-I  in 6  and Grade-II  in 2. In  patients with  Grade-II.AR  remained  the
same  after  operation  but  this  later deteriorated  to  Grade-Ill  resulting  in  one
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patient  requiring reoperation  10 years later. Newly developed AR was noted
in 4 (16%) soon  after  operation, including Grade-I  in 3 and Grade-II  in  1. A
patient with Grade-II AR had the increased AR to Grade-Ill, requiring valve
replacement  22  years  later.  Late AR  was associated  with  preoperacive  and
early postoperative AR  (p<0.05)  but not with  the presence  ofVSD, location
of  the  fistula,  surgical  approach,  type  of  repair  (direct  versus  patch).
Conclusions: Long-term  follow-ups  are required since  the  deterioration  of
the AR  is  gradual. Aortic  valve  repair  needs  to  be  considered  at  primary
operation  when AR  is more  than  Grade-II. A significant AR  should  not be
remained  to prevent  late  dete

126
Influence  of  congenital  heart  disease  on  survival  in  patients  with
congenital  diaphragmatic  hernia
Cohen  MS,  RychikJ,  Bush  DM,  Tian  ZY,  Howell  LJ, Spray TL,  Crombleholme  T
Vie  Children’s  Hospital of Philadelphia,  Philadelphia,  USA

Congenital  diaphragmatic  hernia  (CDH) is frequendy  associated  with con-
genital  heart  disease  and  this  combination  has been  considered  lethal. The
lung/head  ratio (LHR)  is a measure of severity of pulmonary  hypoplasia and
is a good  prenatal  predictor  of survival  for  isolated CDH. Good  outcome  is
associated with a LHR>1.4. Our purpose  was to assess outcome  in CDH pts
with  heart  disease  and to see if LHR  could  help  predict  outcome  in  these
pts. We  reviewed  our  surgical  database  for  pts  referred  with  a  diagnosis  of
CDH  from  4/96-10/00.  Of  172  pts, 31(18%)  had  heart  defects.  Cardiac
lesions  included VSD(9), coarctation(4),  HLHS(4),TOF(4),VSD  with  arch
hypoplasia(2),TGA(2), and other(6). Eight  had additional  anomalies. Of the
31,7  had fetal  demise, 13 had neonatal  demise  and 6 died  after  intervention
for  an overall mortality  of 84%(95%CI: 79.3-88.8).The  hazard  of death  from
birth  to last f/u  was 2.9 times higher  for those with  heart  defects(p<0.0001).
Seven  of  11  survived  hernia  repair. The  four  deaths  were  attributed  to pul-
monary  hypertension  or ECMO  complications.  Subsequent  cardiac  repair
was  undertaken  in  five.  One(HLHS)  had  simultaneous  hernia  repair  and
Norwood  operation. Another(VSD)  underwent  hernia  repair  only. Of these
7,5  survived(71.4%)  with a median f/u  of 22 months(range  8-54). LHR was
measured  in 8/11 pts who had hernia  repair. All  3 survivors  had LHR>1.2
and the five nonsurvivors  had LHR<1.2  (Fisher’s exact, p<0.02).The pt with
HLHS survived  Fontan. Conclusion: Heart  disease  remains a significant  risk
factor  for  death  in  pts  with  CDH.  However,  LHR  helps
predict  survival  in this  high-risk  group  of pts. In the absence  of severe pul-
monary  hypoplasia, treatment  should  not be denied  in CDH pts with  heart
defects.

127  s /
Evaluation of long-term  surgical  outcome  after  repair of  complete
atrio-ventricular  septal  defect  associated with hypoplastic  left  later-
al  leaflet  and single  papillary  muscle
Kaushal  S.K.,  Cochrane A.D.,  KarlT.R.,  Brizard  C.P
Royal  Children’s  Hospital,  Melbourne, Australia

Dealing with  left  atrio-ventricular  valve  (LAW) of common  atrio-ventric-
ular  canal  (CAVC)  with  hypoplastic  left  lateral  (mural)  leaflet,  with  or with-
out  single  papillary  muscle, is a technical  challenge. The  closure  of the  cleft
can  cause  inflow  obstruction;  and  leaving  it  open  may lead  to  residual  or
recurrent  regurgitation. Method: This  retrospective  series evaluates the long-
term outcome  of 36 such patients who underwent  complete  repair  between
1980 and September  2000. Results: Out of 403 CAVC patients who under-
went  repair, 36(9%, CL 6.5 to  12.5%)  had this anatomy. The  median  age  was
4.4  months  (0.1 to  46) and median  weight  4.6 (2.9 to 20) Kg. All  of them
underwent  complete  repair  with  the  double  patch  technique. At  primary
repair, we  elected to  leave the cleft  open. There  were  3(8.3%, CL 2 to 23  %)
early  deaths. Out  of  these  3, two died  of persistent  severe LAWR  despite
immediate  revision and support of ventricular  assist device. In the main series
there were 21(5.6%, CL 3.5 to 8.5%) early deaths (p=0.13). Mean early post-
operative LAWR  was mild (2.19, CL  1.9 to 2.5). At median follow-up of 33
months  (1 to 169), there  was one late death and 11 re-operations in 6 patients
(18%, CL8 to  36%)  including  one LAW  replacement.  Late  LAWR  was
more  than  mild  in 20  patients  and moderate  in  8. Actuarial  freedom  from
death  or  re-operation  was 60 % at 45 months  with  12 patients  at  risk. We
conclude  that  the repair  of this  anatomy  of CAVC  is complex. It  compares
favourably  to  the  regular  CAVC  anatomy  for  hospital  mortality.  However,
significant  residual  or  recurrent  LAWR  is often  present, and it  is responsi-
ble  for a very  high rate of re-operation.

128  ^
Is there  a  predictive  factor  for the long-term  tolerance  of  bidirec-
tional  cavo-pulmonary  connection?
El-Rassi I., CochraneA.D.,  KarlT.R.,  Brizard  C.P
Royal Children’s Hospital,  Melbourne, Australia

Some patients seem  to tolerate the bidirectional  cavo-pulmonary  connection
(BCPC)  circulation  longer  than others do. Our policy  for age of completion
of Fontan circulation  after BCPC  is evolving from  elective to symptom relat-
ed.This  retrospective study  is to identify  markers  for a better  tolerance of the
BCPC  circulation. The  data  of  all survivors, who had  their  BCPC  between
1986  and  1996, were  analysed, excluding those who had a potential  contra-
indication  for  the  Fontan  completion. The  series  was  divided  into  two
groups:  those  who  had  their  completion  earlier  than  36  months  after  the
BCPC  and the  ones  completed  later  than  36 months  or are still  living  with
their BCPC. Contingency  tables and non-parametric  tests were  used. Sixty-
six patients  are included  in the series. Thirty-one  have been converted  before
and  35  after  36 months. The  groups  are of similar  age, sex and weight  at the
time  of BCPC  creation,  and  are identical  for  anatomical  data. The  lesions
analysed  included  tricuspid  atresia, HLHS, isomerism, presence  of two ven-
tricles, dominant  right  or  left  ventricle, common  AV valve, presence of azy-
gos  continuation.  Physiological  data  at  the  time  of  follow-up  or  Fontan
completion  also  were  identical. The  following  data  were  analysed:  presence
of additional  pulmonary flow,  presence  of  cavo-caval  collateral  circulation,
presence  of pulmonary  AV fistula, degree ofAV  valve regurgitation  and rest-
ing  saturations. The  creation  of BCPC  before  1993 was the  only  significant
marker  (p=0.0009).We  conclude  that the timing of Fontan  is essentially sub-
jective  and no  marker  in  this  study  can  identify  which  patient  would  toler-
ate  long-term  BCPC.  Moreover,  the  patients  who  had  their  Fontan
completed  early  were  comparable  at  the  time  of completion  to  those who
are  still  living under  the BCPC  regimen.

129
Total  Cavo-Pulmonary  Connection  without  cardiopulmonary
bypass
Riso  AA;Tanamati  C;Alik  F;Atik  E; Barbcro-Mardal  M;  Olii’cira  SA
Heart  Institute,  Sao  Paulo  University, Sau  Paulo,  Brazil

Total  Cavo-Pulmonary  Connection  (TCPC)  has been  intensively  applied to
patients  with  single  ventricle  physiology. Complications  could  be  related  to
the  effects  of  cardiopulmonary  bypass  (CPB). The aim of  this  study  is the
evaluation ofTCPC  without  CPB. Since June  1998,9  patients  were  submit-
ted  to TCPC  without  CPB: 7 were males, age ranged  from  4 to  17 years (m
=  8.1  yrs) and body  weight  from  15.3 to 37.8 Kg (m =  25.5Kg).  Previous
operation  were  bidirectional  Glenn  anastomosis  (2), Glenn  and atrialseptec-
tomy  (1), Glenn  and PA-banding (1), modified  Blalock-Taussig shunt  (2)  and
PA-banding  (1). After  total  heparinization,  2 cannulas  were  placed  between
each Vena  Cava  and the right  atrium. A Glenn  anastomosis  was  performed  in
those  patients  without  previous  one  and  then,  an  extracardiac  conduit  was
placed between  IVC and RPA (all patients).The  conduit  size ranged  from  14
to  22 mm  (m  =  17.1mm). There  was one  hospital  death  due to  multiple
organ  failure  (11.1%). Early  postoperative  complications  were  pleural  effu-
sion  (3), pericardial  effusion  (2), embolic  cerebral  vascular  accident  (1) and
pulmonary  infecction  (1). The  median  ICU  stay  was 2.5  days  and  median
hospitalization  time  was 18.7 days. Follow  up  ranged  from  1 to  25 months
(m  =  7  months)  and  all survivors  are in  functional  class  I, without  signs of
venous  obstruction  on  bidimensional  echocardiograms.  Despite  the  small
number  of  patients, TCPC  without  CPB  is  tchnically  possible  with  results
comparable  to those  with CPB.

Session 13:
Cardiomyopathies/Myocarditis/Heart
Failure
130
Treatment  for  cytomegaloviral  carditis
/.  Belokrinitskaya,A.Cherdantsev,  V.Belov
Ulyanovsk,  Russia

In  order  to  improve  the  prognosis  of  carditis,  caused  by  Cytomegaloviral
(CMV)  we investigated  efficacy  of interferon  therapy. 19 children  aged  from
2  till  14  years  old  with  CMV  carditis  (everybody  had  diagnostic  titer  of
CMV  IgG and IgM and hadn’t  such  titer of any others  viral antibodies) and
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increased  Resistant  Index  of  Celiac  trunk,  that  was one  of substrats  of  firm
Congestive  heart  failure, were  treated  by well-known  actions, Ganciclovir  in
age  doses and  interferon  in order  to  increase  cytotoxic  immunity  and  inten-
sify  CMV  elimination  from  cells. We  used  a2b-interferon  ’Viferon’  in  rectal
suppositories  and  Cicloferon  in  intramuscular  injections  by  determined
scheme.  Course  of Viferon  lasted  2  months  and  Cicloferon  ^  3,5  months
with  intervals.  Results:  15  children  (79%)  had  not  recidivation  of  carditis
during  2  years,  4  children  (21%)  had  1  or  2  recidivations  this  period.
Conclusions:  interferon  therapy  has  good  efficacy  in  treatment  for  carditis
caused  by  persistence  Cytomegaloviral  infection.

131
Dobutamine  stress  echocardiography  in  the  evaluation  of  cardiac
function
Hayakawa  H,  Komada  Y
Department  Of  Pediatrics,  Mie  University  School  Of  Medicine,  Mie,Tsu,  Japan

Dobutamine  stress echocardiography  has been performed  in cancer  children
treated  with  anthracyclines  chemotherapy. The  study  was designed  to  exam-
ine whether  dobutamine  stress echocardiography  may make earlier and more
accurate detection  of cardiac dysfunction  possible  than standard cardiac  func-
tion  tests in doxorubicin-treated  patients. Consecutively, 38 patients  (24 boys
and  14  girls  )  who  had  previously  received  doxorubicin  containing
chemotherapy  were  enrolled  in  this  study.  In  addition,  age-matched,  13
healthy  controls  were  also recruited. Dobutamine  was  infused  at  rates of  2.5
to  5  u.g/kg/min  and  echocardiographic  measurement  were  obtained  at  rest
and  at the end  of dobutamine  infusions. Of the  38 patients, 7 patients had  left
ventricular  dysfunction  as assessed by echocardiography  at rest. In addition, 2
of  31  patients  with  normal  cardiac  function  at  rest  showed  an  abnormal
response  to  dobutamine,  compared  with  healthy  controls.  Left  ventricular
ejectiojn  fraction  and  fractional  shortening  in  doxorubicin  treated  patients
were  not  different  from  those  in control  subjects  at  rest but  demostrated  sig-
nificantly  lower  values (p<0.05)  after  5 ug/kg/min  dobutamine  infusion.  Left
ventricular  end-systolic  meridional  wall  stress  was  significantly  elevated
(p<0.01)  after  both  2.5  and  5 ug/kg/min  dobutamine  infusions  in  doxoru-
bicin-treated  patients  compared  with  the  mean  values  in  control  subjects.
Moreover, dobutamine  stress echocardiography  revealed  abnormal  corelation
between  rate-corrected  mean  velocity  of  circumferential  fiber  shortening
and  end-systolic  wall  stress  in  doxorubicin  treated  patients. No  significant
differences  were  found  in  diastolic  function  between  control  subjects  and
doxorubicin  treated  patients. In conclusion, Dobutamine  stress echocardiog-
raphy  is a  very  sensitive  method  to  detect  subclinical  cardiac  dysfunction  in
patients  receiving  anthracycline.

132
Influence  of left  ventricular  hypertrophy  on  qt  dispersion  and  rate-
corrected  qt  interval  in  children  with  hypertrophic  cardiomyopathy
Bobkowski,  W.,  Siwinska,A.,  Zachwieja,J.,  Mrozinski,  B.,  Paluszak,  W.,
Macicjewski,  J.
Department  of  Cardiology, Clinic  of  Pediatrics, Poznan,  Poland

The  aim  of the  study  was to  assess the  influence  of  left  ventricular  hypertro-
phy  (LVH)  on QT  dispersion  (QTd)  and  rate-corrected  QT  interval  (QTc)
in  21  children  (age:  14,2–4,6  years)  with  hypertrophic  cardiomyopathy
(HC).The  control  group  consisted  of  24  healthy  children  (14,3+4,4  years).
All  patients  underwent  standard  ECG  (50  mm/s  speed),  48-h  ambulatory
ECG  monitoring  and  echocardiography.  Left  ventricular  mass  (LVM)  was
calculated  using the  area  length  formula  and  LVM  was related  to body  sur-
face  (LVMI). Results:Ventricular  arrhythmias  (VA)  were recorded  in 6 (28%)
patients  with  HC. 4 patients  (19%)  had  ventricular  pairs  or  runs  of  ventric-
ular  tachycardia  (VT). QTc  interval  (439–4  ms)  and QTd  (40+16  ms)  were
significantly  greater  in  children  with HC  than  in  controls  (384–3  ms, 24–8
ms,  respectively)  (p<0,005). QTc  >  440  ms  was  found  in  6  (28%)  patients
with  HC. No  patients  in the  control  group  had  QTc  >  440 ms. No  signifi-
cant  association  was found  between QTc  andVA and LVH.There  was a sig-
nificant  positive  correlation  between  QTd  and  LVM  (r=0,465, p<0,0001),
LVMI  (r=0,506,  p<0,0005)  and  left  ventricular  posterior  wall  thickness
(LVPW, r=0,729, p<0,00001). A  marked  increase  in  QTd  was  recorded  in
children  with HC  andVA  compared  with  those  without VA (55–19  ms vs.
30–10  ms, p<0,04). QTd  >  60  ms  was observed  only  in  children  with  HC
and  hazardous  VA  (VT  and  ventricular  pairs).  Conclusions:  Children  with
HC  have prolonged  QTc  interval  and  increased  QTd.  Increase  of LVM  and
LVPW  thickness  is associated  with  increasing of QTd  in  children with HC.
Increase of QTd  may be one of the predisposing conditions  for  development
ofVA  in  these  patients.

133
Discriminative  ability  of  standard  echocardiography  and  tissue
doppler  imaging  techniques  for  the  detection  of  effects  of  treat-
ment  with  anthracyclines
Kapusta  L.,TliijssenJ.M.,  Groot-LoonenJ.J.,  van  DruleitJ.A.M.,  Cuypers
M.H.M.,  Daniels  O
University  Medical  Center  Nijmegen,  Nijmegen,  Netherlands

The  purpose  of  this  study  was  to  determine  retrospectively  the  best  set  of
standard  echocardiographic-  and/or  tissue  Doppler  imaging  (TDI)  parame-
ters  needed  for discrimination  of survivors  of childhood  cancer  treated  with
anthracyclines  from  healthy  controls. Previous  studies  have shown  that TDI
has  the  ability  to  detect  regional  effects  on  myocardial  velocities. The  study
comprised  159 subjects  (60  patients, 99  volunteers),  age  range  8.5-17.6  yr.
The  survivors  received  504̂00 mg/m2  cumulative  dose  of  anthracyclines,
with  a mean  follow-up  of  7.35  (+2.3)  yr. All  underwent  standard  echocar-
diographic  studies  of  blood  flow  velocities  and  ventricular  dimensions,
followed  by measurements  of systolic and diastolic peak myocardial  velocities
using TDI  technique from  long-axis and apical 4-chamber views.The param-
eters used in the multivariate  discriminant  score  (S-score) were selected  from
a  large  set  of  51  parameters  using  step wise  selection  (significance  level
p=0.05). The  S-score  and  correct  classification  probability  (C-index)  were
used  to  measure  the  overall  discriminative  performance  of conventional  and
TDI  techniques  separately  and  in  combination. The  overall  discriminative
performance  of the  standard  echo-Doppler  parameters  (C0̂.77)  was lower
than  that of the TDI  (C=0.84).The  highest  C-index  was obtained  using both
techniques  (C=0.89). The  best  set  of  parameters  includes:  LV  fractional
shortening  and  MV  flow  velocity, 2  long-axis  and  5  apical  4-CV TDI  wall
velocities  (systolic  and diastolic). In the patients group, the index score  S  was
positively  associated  with  cumulative  dose  of  anthracyclines  (p=0.004).
However, there  was no  association with  age  at start of chemotherapy, or  with
duration  of  follow-up.  In  conclusion:  standard  echocardiography  should  be
used  in combination  with the new TDI  technique  for  the detection of  effects
of anthracyclines on  the  myocard.

134
Cardiomyopathy  in  children  with  mitochondria!  disease
Daniel  Holmgren*,  Hakati  Wahlander*,  MarTUlinius,  Bctigt  O.  Erikssoti*
Department  of Pediatrics,  Division  of  Cardiology*,  Gotcborg  University,
The  Queen  Silvia  Children’s  Hospital,  Gotcborg,  Sweden

Mutations  within  the  genes  of the  respiratory  chain  may  result  in  defects  of
oxidative phosphorylation. Energy-dependent  organs e.g. the brain, heart  and
skeletal  muscle  are  particularly  vulnerable  to  defects  in  energy  metabolism.
Encephalomyopathy  and cardiomyopathy  therefore  represent  common  man-
ifestations  of  mitochondrial  disease. AIMS:  To  make  an  inventory  of  the
occurrence  of cardiomyopathy in children with mitochondrial  disease, and to
describe  their  clinical  course  and  cardiological  manifestations. METHODS:
380  children  with  CNS  and  neuromuscular  disease  combined  with  hyper-
lactatemia  were referred  to our  institution  between  1984 and  1999. 100 had
mitochondrial  myopathy  based  on  morphological  and  biochemical  investi-
gations  of  skeletal  muscle  biopsies. Diagnosis  of  cardiomyopathy  was  based
on  ECG  and  echodoppler.  RESULTS:  Seven-teen  patients  had  cardiomy-
opathy,  all  hypertrophic  non-obstructive.  Onset  of  symptomatic  mitochon-
drial  disease  ranged  from  birth  to  10  years  of  age.  8/17  children  had
cytochrome  c oxidase (COX)  deficiency, while  the  remaining 9  had  various
defects. The  diagnosis  of  cardiomyopathy  was  made  from  birth  to  27 years.
Left  ventricular  (LV) posterior  wall  and  septal  thickness  were both  increased
with  z-scores  of  +4.6+2.6  and  +4.3–1.6  (mean+S.D.)  respectively.  LV
diastolic  diameter  z-score; +1.3–3.4, and  fractional  shortening (FS);24–13%
displayed marked variation. 7 children had mitral regurgitation, 6 of these had
FS<17%.  9/17  children  had  abnormal  ECG  with  pre-excitation  in  3,
supraventricular  arrythmia  in  4  and  right  bundle  branch  block  in  5.  Nine
patients  developed  heart  failure  (age: 3 days-27  years). 12/17  children  with
cardiomyopathy  died  or  underwent  heart  transplantation  including  all
8  children  with  COX  deficiency.  Mortality  was  higher  than  in  children
without  cardiomyopathy  (71  vs.  25%,  p<0.001).  CONCLUSIONS:  In
children  with  mitochondrial  disease,  cardiomyopathy  was  common  (17%)
and  associated  with  increased  mortality. The  prognosis  for  children  with
COX  deficiency  and  cardiomyopathy  seemed  particularly  unfavourable.
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Idebenone  reduces  cardiac  hypertrophy  in  friedreich’s  ataxia
Hausse A.O.,  AggounY.,  Bonnet  D.,  Sidi  D.,  Munnich  A.,  RotigA.,  Rustin  P
Cardiopediatrie Necker  Enfants  Malades, Paris,  France

Background  Friedreich  ataxia  (FRDA)  is  an  autosomal  recessive  neurode-
generative  disease  causing  limb  and  gait  ataxia  and  hypertrophic  cardiomy-
opathy. The  disease  gene  encodes  a protein  of  unknown  function,  frataxin.
The  loss of frataxin  is due to a  large  GAA trinucleotide expansion in the first
intron  of  the  gene  and  causes  an  oxidative  stress  with  the  combined
deficiency  of  a  Krebs  cycle  enzyme, aconitase, and  three  mitochondrial  res-
piratory  chain  complexes  (ÎIII).  Idebenone, a short-chain  quinone, may act
as a potent  free  radical  scavenger  and  protect  heart  muscle  against  oxidative
stress. We  have  carried  out  an  open  trial  of  idebenone  in  a  large  series  of
FRDA  patients  and  followed  their  left  ventricular  mass  and  function.
Methods A  series  of  38  FRDA  patients  aged  4-22  years  (20  boys,  18 girls)
were given idebenone orally for six months  (5 mg/kg/day). Heart  ultrasound
parameters  were recorded on the same scanner prior  to and  after  six months
of  oral  idebenone.  Findings  After  six  months,  heart  ultrasound  revealed  a
more  than  25%  reduction  of  left  ventricular  mass  in  50%  of  patients
(p<0.001). Heart  hypertrophy  was largely stabilized in the other half patients.
A  reduced  shortening  fraction  (11̂26%)  was  originally  observed  in  6/38
subjects and improved  in 5/6  individuals. In one patient, the shortening  frac-
tion only responded to  10 mg/kg/day of idebenone. No correlation between
responsiveness  to  idebenone  and  age, sex,  initial  ultrasound  parameters  or
number  of GAA  repeats  in the  frataxin  gene could  be  found.  Interpretation
This  study  demonstrates  the  efficiency  of  idebenone  in  controlling  heart
hypertrophy  in  FRDA.  Owing  to  the  absence  of  side  effects
of the drug, we suggest  giving idebenone (5-10 mg/kg/day)  continuously  to
FRDA  patients  at  onset  of  hypertrophic  cardiomyopathy  and  even
preventively  prior  to  heart  involvement.

136
Effective  and  safe  therapy  with  coenzyme  Q10  for  idiopathic  dilat-
ed  cardiomyopathy
Ebhershari  H,  Ozer  S,  Ozkutlu  S,  Ozme  S
Ankara,  Turkey

It  has  been  reported  that  myocardial  mitochondrial  function  can  be
improved  by  the  administration  of  coenzyme  QlO(CoQlO)  in  adults, but
there  is no  report  about  it’s  therapeutic  effect  in  children. CoQIO  has been
shown  to  be  deficient  in  myocardial  tissue  biopsies  taken  from  dilated  car-
diomyopathy  (DCM)  hearts,  compared  to  normal  hearts.  CoQIO
(ubiquinone)  is a micronutrient  utilized  by mitochondria  in  electron  trans-
port  within  the  respiratory  chain  and  thereby  has  a  significant  efFect  upon
oxidative  phosphorylation  as  well  as  intramyocardial  energy  provision.
Therefore, we evaluated the clinical and functional  responses to CoQIO ther-
apy  in children  with DCM. We report  three  cases, aged  4, 6 and  12 months,
each  with  a  clinical  picture  of  congestive  heart  failure.  Echocardiographic
examination  revealed  left  ventricular  dilatation  and  decreased  systolic
function.  Metabolic, biochemical  and  viral  investigations  were  found  to  be
negative, and  were  diagnosed  as idiopathic  DCM. After  1,1,  and  8  months
respectively  of  conservative  therapy  with  digoxin,  diuretics  and  ACE
inhibitors,  they  were  given  CoQIO  (30mg/die)  orally. The  clinical  symp-
tomatology  regressed  with  improvement  of NYHA  class  from  class  III to  I
in  all cases. Between the  time point  of stabilization on conventional  medica-
tions and the initiation of CoQIO therapy, there  was no significant  change  in
fractional  shortening (0.14,0.21,0.13  vs 0.11,0.20,0.20)  or ejection  fraction
(0.31,  0.49, 0.30  vs 0.25, 0.48, 0.48). However,  after  CoQIO  therapy  for  6
months, there  was a  significant  increase  in  fractional  shortening  (0.30, 0.37,
0.36)  and ejection  fraction  (0.62,0.74,0.75).The  improved  cardiac  function
show that  therapy with CoQIO is remarkably beneficial  due  to correction  of
CoQIO  deficiency  in  DCM.  It  seems  to  be  safe  and  and  effective  for  our
three  cases of  DCM. Our  study  is going  on  to  evaluate  CoQIO  therapy  in
more number  of  cases to  proove  its beneficial  effect.

137
Risk  factors  for  disease-related  death  in  childhood  hypertrophic
cardiomyopathy
Ostman-Smith  I.,  Wettrdl  C,  Keeton  B.,  Holmgren  D.,  Riesenfeld  77,  Ergander U.
Oxford,  Lund,  Southampton,UK;  Gothenburg,  Uppsala,  Stockholm,  Sweden

Objectives. To establish  clinical  features  associated with  increased  risk of dis-
ease-related  death  in  childhood  hypertrophic  cardiomyopathy  (HCM).
Methods. Retrospective  cohort  study  from  six  regional  centres  of  paediatric

cardiology  with  a  geographical  basis  for  referral. There  were  122  patients
with HCM  presenting  at age <19; mean follow-up  9.9 years, with 27 deaths.
Multivariate  analysis  was  used  to  correlate  ECG-  and  echocardiographic
measures  with  risk  of  disease-related  death.  Results.  Echocardiographic
features  at  presentation  showing  positive  correlation  with  risk  of  disease-
related  death  were:  LV wall-to-cavity  ratio  (p=0.0008)  and  presence  of  LV
outflowtract  gradient  (p=0.002).  Rate  of  increase  in  septal  thickness
(p=0.0002)  and  LV  wall  thickness  (p=0.O002)  correlated  positively.
Consequently,  last  septum-to-cavity  ratio  (p=0.002),  last  LV  wall-to-cavity
ratio  (p=0.006),  last  septal  thickness  (p=0.O07),  last  LV  wall  thickness
(p=0.008)  and late  left  atrial  enlargement  (p=O.008)  all correlated  with  risk
of death. ECG  features  that  correlated  at  presentation  were:  Sokolow-Lyon
index  (p=0.0008)  and  total  R+S  sum  in  limb  leads  (p=0.007);  subsequent
changes  in  ECG  voltages  were  also  correlated  as  was  presence  of  frequent
ventricular  ectopics  (p=0.002).Verapamil-dose  and  myectomy  did  not  affect
risk  of  death.  Propranolol  was  protective  with  an  inverse  relation  between
propranolol dose and risk of death (p=0.001). Risk of sudden  death  was cor-
related  with  septal  thickness, both  at  presentation  (p=0.001)  and  at  late  fol-
low-up  (p=0.0004),  late  LV  wall  thickness  (p=0.004)  and  ECG-voltages
(RS-sum p<0.0001; Sokolow-Lyon index p=0.0002).The  best predictors  for
heart-failure  related  death  were  the  severity of  relative  hypertrophy  at  pre-
sentation  expressed  as septum-to-cavity  ratio (p0̂.001)  and  LV wall-to-cav-
ity  ratio  (p<0.0001); ECG  voltages did not  correlate. Conclusion. ECG  and
echocardiographic  features  can  be  used  for  risk  stratification  of  childhood
patients  with  HCM.  One  treatment  regime,  high-dose  propranolol  (>4.5
mg/kg), reduces  the  risk of death.

138
Alpha-Dystrobrevin  mutations  in  nonisolated  left  ventricular  non-
compaction  and  evidence  for  genetic  heterogeneity
Ichida, F,  Haneda,  N.,  Bowles,  K.R.,Tsubata,  S.,  Uese,  K.,  Hirono,  K.,
Hamamichi,  Y,  Hashimoto,  I.,  Miyawaki,  T.,  Towbiti,J.A
Department  of  Pediatrics, Toyama Medical  &  Pharmaceutical  University,  Toyama,

Japan

Left  ventricular  noncompaction  (LVNC), a form  of cardiomyopathy  presents
in  infancy  with  a hypertrophic  and  dilated  left  ventricle  with  deep  trabecu-
lations  and  commonly  with  reduced  systolic  function.  Deletion  of  the  FK
Binding protein  12  (FKBP12)  gene  result  in  non-isolated  LVNC  associated
with  congenital  heart  disease  in  mice. Mutations  in  the  gene  G4.5, which
maps  to  chromosome  Xq28, have  been  described  in  patients  with  isolated
LVNC, suggesting that  LVNC  and Barth  syndrome  (X-linked  disorder  asso-
ciated with  dilated  cardiomyopathy)  are allelic. Female  patients  with  LVNC,
however,  have  been  also  reported  suggesting  non-X-linked  inheritance  in
some  instances  (Ichida  et  al. J  Am  Coll  Cardiol  1999). We  analyzed  the
patients  with  non-isolated  LVNC  for  a  series  of  candidate  genes  selected
using the final common  pathway  hypothesis.

139
Efficacy  of  carvedilol  in  management  o f  congestive  heart  failure  in
infants  with  dilated  cardiomyopathy
MaullyJ.  Shah,  Naomi  Cachara, Suja  Prabliakar, Shardha  Srimvas,  Usha
Krishnan,  K.M.  Cherian
Institute  Of  Cardioi’ascular Disease, Madras  Medical  Mission,  Chennai,  India

Carvedilol  is a non selective beta blocker  with  alpha receptor  blocking prop-
erties  and  has been  shown  to  be  effective  in  the  management  of  congestive
heart  failure  (CHF)  in  adults  with  reduced  ventricular  function.  Experience
in children  and  especially  infants  is limited.The  purpose  of this  study  was  to
assess the  efficacy  and  safety  of carvedilol  in symptomatic  infants  with  dilat-
ed  cardiomyopathy  (DCM)  not  responding to  conventional  anti-congestive
therapy  and afterload  reduction. METHODS: From  12/98 to present  infants
<  2 years  presenting  with  DCM  were  assessed. Those  who  showed  clinical
signs  of  CHF  on  adequate  doses of  digoxin,  diurtetics  and ACE  inhibitors
and  had  echocardiographic  estimation of  ejection  fraction  (EF)<  30% were
included  in  the  study. Echocardiographic  assessment  of  EF, fractional  short-
ening  (FS),  mitral  regurgitation,  electrocardiograms  (ECG),  and  blood
chemistries were performed  prior  to starting  carvedilol  and  at  last  follow  up.
Holter  monioring  was  performed  in  7  patients. A  symptom  score  was  also
given  to  each  patient  to  assess functional  status. Carvedilol  was intitiated  in
the  hospital  at 0.1 mg/kg/day  orally divided  in  two  doses  and  titrated  up  to
1  mg/kg/day  with  continuation  of  conventional  anti-CHF  therapy.
RESULTS: 10 patients  (6 males), age 11+/-6.8  months, weight 6.9+/1.8  kg
were  identified.  Over  a  follow  up  period  of  10  + / -  2.5  months, EF  (%)
increased  from  24+/-5%  to  40+/- l l%  (p<0.05),  SF  (%)  increased  from
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12.2+/-6.6%  to  18+/-7%  (p=NS).  Seven  patients  had  an  average  weight
gain of  8% (range: 2-20%). One  patient  had  significant  decrease  in  ventricular
ectopy.  Seven  patients  became  completely  asymptomatic. There  was  one
mortality.  There  were  no  complications  related  to  carvedilol  therapy.
CONCLUSION:  Carvedilol  is well  tolerated  in  selected  infants  with  DCM
resulting in  significant  improvement  in  functional  status  and EF  (%).
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Malignant  mutations  in  hypertrophic  cardiomyopathy:  a  rare  find
indeed
Ackemuui,  M.J.,  Ommen,  S.R.,  Van Driest,  S.L.  Tester,  D.J.,  Olson,  T.M.,  Gersh,
B.J.,  Nishimum,  R.A.,  Tajik,  A.J.
Mayo  Clinic/Mayo  Foundation,  Rochester,  USA

Background:  Hypertrophic  cardiomyopathy  (HCM)  is  a  genotypically  and
phenotypically  diverse  disease  involving  the  cardiac  sarcomere.  Previous
genotype-phenotype  studies  have  identified  three  mutations  (R403Q,
R453C, and R719W/Q)  as highly malignant  defects  within  the  most  com-
mon  HCM-predisposing  gene,  beta  myosin  heavy  chain. Routine  clinical
screening  for  these malignant  mutations  has been  suggested  to identity  high-
risk  families. Methods:We  screened  249 near-consecutive, unrelated  pts  (110
female)  of HCM  seen  at  Mayo  Medical  Centers HCM  Clinic  during  a 3-
year  period  from  April  1997  to April  2000. DNA  was  obtained  following
informed  consent, PCR  amplification  of exons encoding R403Q  (exon  13),
R453C  (14), and R719W/Q  (19)  was performed,  and  the  mutations  were
detected  using  mutation-specific  restriction  enzyme  assays  and  denaturing
high  performance  liquid  chromatography. Results: The  mean  age  at  diagno-
sis of HCM  was 41  years with  53 subjects  diagnosed  before  age  25.  127  pts
(51%)  had  evidence  for  obstruction  with  a  mean  peak  resting  gradient  of
67  mm  Hg. The  mean  maximal  wall  thickness  was  22  mm. 83  cases  (33%)
were  familial. There  was a family  history  of sudden  death  in 54  (22%). Only
2  of  the  249  (0.8%)  had  a  malignant  mutation.  Conclusion: This  finding
underscores  the  profound  genetic  heterogeneity  in  HCM.  Less  than  1% of
unrelated  individuals  seen  at  a tertiary  referral  center  for  HCM  possessed a
malignant
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Nitric  oxide  inhibits  apoptotic  enzyme  activity  in  a genetic  model
of  cardiomyopathy:  Implications  for  reversal  of  ventricular  remod-
eling  in  heart  failure
Mital  S, Addonizio  LJ,  Hintze  TH
Columbia  University,  College  of  Physicians  and  Surgeons,  New  York,  USA

We  have been  involved  with  several  aspects of von Willebrand  factor  (vWF)
in  the  context  of  pulmonary  hypertension.  Since  findings  have  potential
pathophysiological  and  clinical  implications  we  planned  this  report  as  an
attempt  to  summarize  observations. Studies  involved  52 patients  (37  female)
aged  1.2  to  50  (median  29)  years  with  primary  (PPH,  12  pts)  or  secondary
(SPH, 40 pts) precapillary  pulmonary  hypertension, including 35  associations
with  congenital  heart  disease  (CHD-PH). Analysis  of  vWF  included  mea-
surement  of  plasma  antigenic  (vWF:Ag)  and  biological  (ristocetin  cofactor)
activities  and  assessment  of multimeric  as well  as subunit  structure  (Western
blotting).  vWF: Ag  was  increased  in  patients  vs.  controls  (p<0.001)  with
exceedingly  high  levels  in  PPH  (p=0.003  vs. SPH)  but  unrelated  to  age  or
gender  group.  In  contrast,  biological  activity  was  decreased  in  patients  as a
result  of  defects  in  the  multimeric  structure  (p=0.004). Besides, hypoxia  was
associated  with  heightened  vWF: Ag  (p=0.014).  Improvement  of  arterial
oxygen  saturation  was  followed  by  a decrease  in  vWF: Ag  levels and  partial
correction  of  multimeric  defects. Also, lowering  of  hematocrit  by  means  of
hemodilution  in  patients  with  Eisenmenger  syndrome  (CHD-PH)  had  no
efFect  on  arterial  oxygen  saturation, but  did  provoke  a significant  reduction
in vWF:Ag levels (p=0.021), albeit structural abnormalities persisted. Subunit
analysis showed that altered multimeric structure  was mainly due to  increased
proteolytic  degradation  of vWF  in  vivo  (p=0.033)  probably  associated  with
decreased  sialic  acid  content  of  carbohydrate  components  (p<0.05).  Finally,
high  vWF: Ag  levels  (p=0.0087)  and  the  multimeric  abnormalities  of  vWF
(p=0.0206)  were significantly  correlated  with  decreased  one-year  survival  in
both  PPH  and CHD-PH  groups. Thus, vWF  is involved  in  a complex  net-
work  of pathophysiological  phenomena  in pulmonary  hypertension,  includ-
ing  endothelial  dysfunction,  hypoxia,  hyperviscosity  and  proteolysis.
Abnormalities, which  have  impact  on  short-term  prognosis  may  be  used  as
indexes  for  therapeutical  decisions.
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Evaluation  of  precursors  of  atherosclerosis  in  children  aged  ten  to
fifteen  years  -  Yugoslav  study
Simtunovic  S,  Nedeljkovic  S,Joimiovic  I,  Djukic  M,  Parezanovic  V,Vukomanovic
C,  KalanjJ,  Kanjuh  V,et.  al
Beograd, Serbia, Yugoslavia

The  aim  of  this  study  was  to  determine  serum  lipides  level  and  other  non
lipid  risk  factors  for  atherosclerosis. Method:This  5 years kohort  study began
in  1997. and  follows  risk  for  development  of coronary  heart  disease  (CHD)
in  5249 Yugoslav  children  (2675  girls  and  2754  boys) -YUSAD  study. We
measured  total serum  holesterol  levels  (TSHL), LDL-holesterol  levels (LDL-
HL), HDL-holesterol  levels (HDL-HL), serum  trigliceride  levels (STL), apo-
AI,  apo-AII,  apo-B, glucose  and  fibrinogen  levels.blood  pressure  (BP)  and
calculated  atherosclerosis  index  and  body  mass  index  (BMI).  Conclusion:
Girls  have  average  systolic  BP of  106.00 +/-  0.24  mmHg,  average  diastolic
BP of  68.69 +/-  0.12 mmHg  and  higher  serum  LDL-HL, STL  and  apo-B
levels  than  boys. Boys  have  average  systolic  BP of  100.85 +/-  0.66  mmHg,
average diastolic  BP of 69.89 +/-  0.44 mmHg and signifficantly  higher  per-
cent  of  preferable  LDL-HL  comparing  to  girls: 68.9%  to  57.8%,  same  as
preferable  apo-B serum  levels: 92.4% to 87.9%.
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Delayed  neuro-developmental  outcome  in  infants  with  transposi-
tion  of  the  great  arteries  (TGA)  after  arterial  switch  operation
(ASO)  observed  by localized  lh  mr spectroscopy  (lh-mrs)  and bay-
ley  scales  of  infant  development  II  (BSID  II)
Park, I.S.,  Kim,Y.H.,Yoon, S.Y., Min,J.-Y., Ko.J.  K,  Seo,  D. M.,  Kim,  K.-S.,
Swig,  I.K.,Lcc,J.H.
University  ofUlsan  College  of Medicine, Asan Medical  Center,  Seoul,  Korea

Introduction:  Abnormal  neuro-developmental  outcome  has  often  been
reported  in  children  with TGA  after  corrective  surgery. Underlying  mecha-
nism  of these  abnormal  results  is thought  to  be multi-factorial. The  purpose
of  this  study  was  to  evaluate  the  cerebral  metabolism  of  infants  with  TGA
before  and  after ASO  by  1H-MRS  and  the  neuro-developmental  testing  at
1  year  by BSID II. Methods: 1H-MRS was done before ASO on  10  full-term
neonates withTGA  2̂10 days after birth. Follow up MRS and BSID  II were
performed  at  11-13 months  after  ASO. Localized  1H- MRS  was  performed
on  the parietal  white matter  (PWM) and occipital  gray matter (OGM) of the
brain  to  calculate  the  [NAA/Cr],  [Cho/Cr],  [ml/Cr]  and  [NAA/Cho]
metabolites  ratios.The  age-matched  normal  full-term  neonates (N=  15) and
infants  (N=  10)  were  included  for  comparison.  Results: The  [Cho/Cr]  in
PWM  before  (1.44 –  0.14  vs. 1.34  –  0.12)  and after  the surgery (1.08 +  0.15
vs.  0.83  –  0.10)  were  higher  and  the  [NAA/Cho]  (0.61  –  0  08  vs. 0.70  –
0.13)  in  OGM  was  lower  before  surgery  for  the TGA  infants  than  for  the
normals. The  results of BSID  II showed  that  7 showed mild  to  severe mental
and moderate  language developmental  delays, and 4 showed moderate motor
developmental  delay. Conclusion: The  low  NAA  and  high  Choline  leveb,
observed within  a few  days after  birth  and  at  1  year indicate  that the  cerebral
metabolism  has already been  damaged prior  to surgery  and  was not  normal-
ized  by  1  year. The  results  of  BSID  II  were  in  concordant  with  those  of
1H- MRS, suggesting that  the abnormal  hemodynamics  of TGA  in the  fetal
life  might  well  have  an  effect  on  neuro-development.
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Evaluation  of  cerebral  metabolism  for  children  undergoing  open
heart  surgery  for  closure  of  atrial  septal  defect  (ASD)  under
cardiopulmonary  bypass  by  localized  in  vivo  lh  mr  spectroscopy
(lh-mrs)
Park,  I.-  S.,Yoon,  S.Y.,  Kim,  Y. H.,  Ko,J.  K.,  Seo, D.  M.,Yoon,  T.J.,  Kim,  S.-T,
Urn,  K.  H.,  LeeJ.  H.
University  of  Ulsan  College of  Medicine, Asan  Medical  Center, Seoul,  Korea

Introduction: The  adverse  effects  of  open  heart  surgery  (OHS)  under  deep
hypothermia  and circulatory  arrest  in neonates and infants  have been report-
ed. A recent  study  reported  an  abnormal  developmental  outcome  after  sur-
gical  closure  of  atrial  septal  defect  (ASD)  under  CPB  as  compared  to
non-surgical  device  closure  of ASD. In  this study, we investigated  whether a
brief CPB under  mild  hypothermia  and  normal flow would  have  any dele-
terious  effects  on the  brain  metabolism. Methods: Seven children  (age  =  18
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~  47  months)  undergoing  surgical  closure  of ASD had  1H-MRS  examina-
tions  shortly  before  and  2  months  after  the  operation.  Results  from  ASD
patients  were  compared  with  those  from  the  age-matched  normal  children.
Localized  1H- MR  Spectroscopy  was performed  on  the parietal white  mat-
ter  (PWM)  and  occipital  gray  matter  (OGM)  of  the  brain  to  calculate  the
values  of  the  [NAA/Cr], [Cho/Cr], [ml/Cr]  and  [NAA/Cho]  metabolites
ratios.  Results: The  metabolites  ratios  measured  by  1H-MRS  for  patients
with ASD before  and  after  surgery  were not  significantly  different,  although
significantly  different  from  those  for  normal  children; the elevated  [Cho/Cr]
ratio  was observed  for ASD children  (1.05  –  0.11  vs. 0.81  –  0.12, p<0.05).
Data  from  two patients who also had MRS examination  3 days after  surgery
were not  different  when  compared  with  preoperative  data. Conclusion: The
results of this study indicate  that  OHS  under  mild  hypothermia  and normal
flow did  not  affect  the  cerebral  metabolism. An  additional  observation  from
2 patients  that  cerebral  metabolites  measured  3  days  after  OHS  were  almost
the  same  as preoperative  values further  indicates that OHS performed  under
this condition  did not  significantly  alter  brain  metabolism.
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Long-term  survival  in  patients  with  repair  of  tetralogy  of  fallot: a
multivariate  analysis  of  risk  factors  for  late  death
Tomoyuki  Miyamoto,  Shinichi  Matsuda,  Hikoro  Matsui,  Seiyo Yasui
Department  ojCardiology,  Kanagawa  Children’s  Medical  Center,Yokohama,Japan

BACKGROUND:  The  risk  of  sudden  death  after  surgical  repair  for
tetralogy  of  Fallot  is 25  to  100  times greater  than  in  an  age  matched  control
population  but  risk  factors  of  cardiac  and  sudden  death  are  not  weil  identi-
fied.  OBJECTrVE:This study sought  to analyze risk factors of late cardiac and
sudden  death  after  surgical  repair  for  tetralogy  of  Fallot.  METHOD:
We reviewed our experience  from  1971 to  1998 with  306 patients retrospec-
tively. Cox  regression  was  used  to  investigate  potential  risk  factors. The  vari-
ables  included  age  and  weight  at  operation,  with  or  without  pulmonary
atresia, palliative  operation, transannular  patch, aortic  cross  clamp  time, post-
operative  right  ventricular  systolic  pressure,  main  pulmonary  artery  systolic
pressure, pressure  gradient  of  right  ventricular  outflow  tract,  ratio  of systolic
pressure  in  the  right  ventricle  to  that  in the  left  ventricle  (RV/LV), complete
right  bundle  branch  block  (CRJBBB)  and  duration  of  QRS  complex.
RESULT: There  were  11  late  deaths  (3.6%). The  25-year  survival  rate  was
94.4%. Cardiac death occurred  in 6 patients  (2.0%) including 4 sudden deaths
(1.3%). The  risk  factor  for  cardiac  death  was  high  RV/LV  (Odds  ratio 20.1,
p=0.0098), especially, RV/LV>=0.7  (11.5, p=0.0257), while  that  for  sudden
death  was pulmonary  atresia (17.5, p=0.0069). CRBBB and duration of QRS
complex showed no influence. No  significant  risk  factor  of sudden death  was
detected  in  cases  excluding  pulmonary  atresia  (n=272).  CONCLUSION:
Reducing  RV/LV  is necessary  for prevention  of latecardiac  death. Association
of pulmonary  atresia  is a risk  factor  for  sudden  death.
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Congenital  heart  defects,  maternal  febrile  illness, and  multivitamin
use: a population-based  study
Lorenzo  D.  Botto, Michele  C.  Lynberg,J. David  Erickson
Birth  Defects and  Genetic  Diseases  Branch, National  Center for  Environmental
Health,  Centers for  Disease  Control  and  Prevention, Atlanta,  OA,  USA

The relation between  febrile  illness during  pregnancy  and  cardiac  defects  in
the  offspring  was  assessed  in  a  population-based  case-control  study  in
metropolitan  Atlanta.  Case-infants  (905)  with  cardiac  defects  were  actively
ascertained  from  multiple  sources. The  control-infants  (3,029)  were  infants
without  birth  defects  who  were  selected  from  birth  certificates  by  stratified
random sampling. Reported  maternal  febrile  illness, from  one month  before
pregnancy  through  the  third  month  of  pregnancy,  was  compared  with  no
fever  or  infection  during  the  same period. Maternal  febrile  illness  was asso-
ciated  with  an  increased  risk  for  heart  defects  in  the  offspring  (odds  ratio
[OR]  1.8; 95% confidence  interval  [CI]  1.4-2.4).When  influenza-like  illness
was the  source  of  the  fever,  the relative  risk  was 2.1  (95% CI  0.8-5.5). The
risk associated with febrile  illness was strongest  for tricuspid atresia (OR  5.2),
left  obstructive defects (OR  2.7), transposition of the great arteries (OR  1.9),
and  ventricular  septal  defects  (OR  1.8).  These  risks  were  generally  lower
among mothers who  used multivitamins during the periconceptional  period
than  among mothers  who  did not  use multivitamins  during  the  same peri-
od. For example, compared  with no  fever or  infection  and  no  multivitamins
use,  fever  without  multivitamin  use  was  associated  with  2.3-fold  increased
risk  for  heart  defects  (95% CI,  1.5-3.5).  However,  fever  with  multivitamin
use  was  associated  with  a risk  that  was similar  to  the  reference  group  (OR
1.1, 95% CI,  0.62̂.2).  If  confirmed  and  causal,  these  findings  suggest  that

febrile  illness in human  may be  a significant  and  perhaps  preventable  cardiac
teratogen  in humans.
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Does  isolated pulmonary  insufficiency  impair  exercise  performance
Yetman AT,  King  S
Arkansas  Children’s Hospital, Division  of  Pediatric Cardiology,  Little  Rock,  USA

The clinical impact of pulmonary  insufficiency  (PI) remains unknown. While
the  impact  of PI  on  exercise performance  has been  studied  in  patients  with
repaired  Tetralogy  of  Fallot  (ToF),  results  are  often  difficult  to  interpret
because of residual RVobstruction or branch pulmonary  artery  abnormalities.
We  performed  cardiopulmonary  stess  testing  using  cycle  ergometer  in  2
groups of children with PI: 17 children following isolated surgical  pulmonary
valvectomy  and a matched  group of  17 children  with primary  repair  of ToF
with  transannular  patch. All  patients had  free  PI  on  echocardiogram  and  no
discernible  RV  obstruction.  Exercise  variables  were  compared  to  age-
matched  normal  controls. There  was no  difference  between  the  2  surgical
groups  in  age  (12.3+/-2.8  [ToF]  vs  12.1+/-2.9  years,  p=.89),  weight
(47.5+/-10.1  [ToF]  vs. 51.4+/-12.0  kg, p=.37),  BSA  (1.4+/-.18  [ToF]  vs
1.4+/-.19  m2,  p=.31,  age  at  surgery  (1.9+/-1.5  [ToF]  vs  1.4+/-2  years,
p=.37) or follow-up  interval  (16.0 [7.2-18.5]  [ToF]  vs 16.5  [7.7-21.0] years,
p=.14).  Paired  t-tests  demonstrated  that  patients  with  isolated  surgical
pulmonary  valvectomy  had a lower peak  oxygen consumption  (V02)  (mean
difference  -3.1, p=.006)  and  a lower  anaerobic  threshold  (AT)  (mean  differ-
ence  -3.0, p=.008)  when  compared  to  matched  patients  with  repaired ToF
There  was  no  difference  in  heart  rate,  arrhythmia,  or  oxygen  pulse. When
compared  to  age & sex matched  normal  controls, both  groups  had  a signifi-
cant  reduction  in  V02  (mean  differences  -3.4,  p=.OO3  [ToF]  and  -6.9,
p<.0001  [valvectomy]) andAT  (mean difference  -3.0,p=.007  [ToF] and -6.6,
p<.0001  [valvectomy]).  Isolated  pulmonary  insufficiency  has  a  detrimental
effect  on  exercise  performance. While  both  repaired  ToF  and  valvectomy
groups  are  limited,  patients  with ToF  have  better  aerobic  capacity.  Further
study with  assessment  of RV compliance  may prove  to  be  of value.
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Do  households  close  to  hazardous  waste  sites  have  a greater  risk  of
congenital  heart  disease?
Ghaffar  S,  Fixler  D.E.
Children’s  Medical Center,  Dallas  and  University  of Texas, Southwestern  Medical
Center,  Dallas, TX,  USA

Previous studies have shown that children born to mothers living close to haz-
ardous  waste  sites  have  a greater  risk  for  selected  congenital  malformations.
The  purpose  of this study  was to determine  if there  was an  increased  risk  of
congenital  heart  disease (CHD)  associated with  proximity  to  hazardous waste
sites in  Dallas  County. Using  data  from a population-based  study, we  looked
at  1030  CHD  cases  born  in  Dallas  County  from  1979-1984,  and  3080
matched controls randomly selected from  1980 Dallas census data. A case con-
trol  study  design  and Chi  square  analysis were  used. Cases  and  controls  were
similar with respect to the sex of the child, maternal  age and ethnicity. We used
Environmental  Protection Agency  data  to  identify  the  locations  of  460  haz-
ardous  waste  sites  and  2  National  Priority  List  sites  that  were  functional
throughout  the study  period. Seventy  four  percent  of all  residential  addresses
and 68% of all hazardous waste sites were mapped to geographical  coordinates
using Arc View geographical software.We  found  an  increased  risk for  congen-
ital heart  defects  in  association  with maternal  residence  within  1 mile of haz-
ardous  waste  sites  [odds  ratio  (OR)=1.3,  95  %  confidence  interval
(CI)=1.11̂.5,  p<0.01]. There  was  also  an  increased  risk  with  maternal
residence  within  1  mile  of  a  National  Priority  List  site  [OR=3.1,  95  %
CI=1.84̂.9,p<0.05].We conclude that maternal residential proximity to haz-
ardous  waste  sites  was  associated  with  an  increased  risk  for  heart  defects  in
their  offspring  in  Dallas County  during  our  study  period. These  results  have
important  implications  regarding  the  relationship  between  environmental
exposures  and  CHD.  Future  prospective  studies  are  needed  to  identify  the
specific  toxins  involved  in the  induction  of CHD.
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Developing  a  research  tool  to  assess  quality  of life  in  children  and
adolescents  with  heart  disease: preliminary  data
Marino  B.S.,  Wernovsky  C ,  SheaJ.,AguirreA.,  Helfaer  M
Children’s  Hospital  of  Philadelphia,  University  of  Pennsylvania,  Pennsylvania,  PA,
USA

Each  year  approximately  1  million  children  are  born  worldwide  with
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congenital  heart  disease. Despite  increased survival  in  this population there is
no  validated  tool  to  assess  the  quality  of  life  (QOL)  of  this  group.  The
purpose  of  this  project  was  to  develop  an  instrument  to  assess the QOL  of
children  and  adolescents with congenital  and acquired  heart  disease.The first
step  in  the  development  process  was to  assemble  focus  groups  (n=14)  com-
posed  of  3 groups of children  (age  8̂12, n=26), 3 groups  of adolescents  (age
13-18, n=28), 3 groups  of parents of children  (n=29), 3 groups of parents  of
adolescents  (n=25),  1  group  of  physicians  (n=8),  and  1  group  of  nurses
(n=12)  to  ascertain  what  specific  items  were  deemed  most  important  to
include  in  a  QOL  instrument. The  most  commonly  identified  items  from
children  and  parents  of  children  groups  were:  physical  limitations  and/or.
restrictions,  receiving  special  treatment  at  school  and/or  at  home,  missing
school  for  medical  therapy,  and  medication  burden.  In  contrast,  physicians
and  nurses  identified:  physical  limitations  and/or  restrictions,  emotional
distress  from  parental  separation,  pain  from  procedures,  and  difficulty  for
children to  understand why they are ill.The most  commonly  identified  items
from  adolescents  and parents  of adolescents groups  were: physical  limitations
and/or  restrictions,  feeling  different  from  peers, overprotective  parents,  fear
of  dying,  and  medication  burden.  In  contrast,  physicians  and  nurses  identi-
fied:  physical  limitations  or  restrictions,  feeling  different  from  peers,  poor
body  image,  loss  of  control/privacy,  and  social  limitations.  In  summary,  the
focus  group  data  revealed  similarities  in  QOL  items  between  patients  and
parents  in  both  age  categories.  In  contrast,  physicians  and  nurses  identify  a
different  set  of  items  than  the  patients  and  the  parents  of  the  patients.
Caregivers  should  be  aware of these  differences  when  discussing QOL  issues
with  patients  and  their  families.
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Hypertrophic  cardiomyopathy  in  Noonan-syndrome:  reevaluation,
long-term  follow-up  and  prognosis
Kchl  HG,  Gchrmami  J, Asfour  B,  Debus  V, Krascmaini  T, Vogtf,  Kasscnbshmcr  R
Pediatric  Cardiology  and  Cardiac  Surgery  University  of  Muenster,  Muctisler,
Germany

Objectives. Hypertrophic  cardiomyopathy  (HCM)  is well known  in  Noonan
syndrome(NS). The  aim  of  this  study  was  to  determine  the  incidence,  the
time  of  onset,  and  long  term  course  of HCM  in  NS. Methods. A  uniform
study protocol  was established  to confirm  the diagnosis of NS including clin-
ical  criteria  condensed  from  a  metaanalysis  of  relevant  papers. Due  to  the
autosomal  dominant  genetics  of NS  the  index  patients  were invited  for  clin-
ical  and  cardial  examination  together  with  their  families.  Data  of  patients
meanwhile  deceased  were  included  only  in  cases  of  doubtless  diagnosis  of
NS. Under  these conditions  124 patients were reevaluated  (47 index patients,
30  mothers,  20  fathers,  11  of  26  brothers,  8  of  24  sisters,  and  data  of
8  deceased). Results. Diagnosis  of  NS  was  made  in  82  of  124  patients  (47
male, 35  female).The  follow-up  time  was  18.4  –  8.2  years, the  age  at  diag-
nosis 6.9  –  5.8  years, and the  age at death  7.1  –  5.3  years. At  least  one  major
cardiac  lesion  was found  in  62 patients  (76%). Congenital  heart  defects  were:
pulmonary  stenosis  in  35  (43%)  patients  (22  valvular,  7  supravalvular,  6
peripher), septal  defects  in  23  (28%) patients  (10 ASD  II, 8  perimembranous
VSD, 3 AVSD), and HCM  in  14  (17%)  patients.  Obstructive  type  of  HCM
(HOCM)  was  present  in  9,  nonobstructive  type  (HNCM)  in  5  patients.
Clinical  symptoms  due  to  HCM  manifested  in  5  patients  during  infancy.
Development  of HCM  in NS later than  12 years of age was not  found. Death
occurred  in 8  (10%)  patients with  NS, in  6  of them  (75%)  death  was related
to HCM. Conclusions. HCM  is a frequent  cardial lesion  in NS. HCM  in  NS
occurs  usually  in  the first  years of  life  and  is associated  with  high  mortality.
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Influenza  and  parainfluenza  type  3 virus  infection  in  neonates  with
the  cardiac  arrhythmia
/. Tratida, A.  Tomik,  A.  Piorecka-Makula,  M.  Wroblewska-Kaluzcwska,  T.
Florianczyk  M.  Machala*,  L.  Brydak*,J.  Wilczynski*
Department  of  Pediatric Cardiology, Warsaw Academy  of Medicine,  *National
Institute  of  Hygiene  in  Poland,  Poland

The  aim of  this  study  was to  assess the  occurrence  of  influenza  and  parain-
fluenza type 3 virus (PIV3) infection  in neonates with  cardiac arrhythmia. 70
neonates  admitted  to  our  department  (1998 ^  2000), due  to  heart  arrhyth-
mia, participated  in  this study. The  level of antibodies  in hemagglutinin  inhi-
bition  test  against  influenza  A  (subtypes H1N1  and H3N2), influenza  B  and
PFV  3  was  tested.  In  25  cases  immunofluorescence  technique  and  embry-
onated  eggs culture  (only  for  influenza)  from  the  pharynx  swabs were  used.
In  11(16%)  of  70  neonates  PIV  3  and  in  18(26%)  influenza  viruses  were
found:  in  8(11%)  influenza  A  (H3N2),  in  2  influenza  A  (H1N1),  in  5(7%)

influenza  B.Two neonates were co-infected  with A (H3N2)  and B, 1  with all
types influenza  viruses and  1 with influenza  B and  PIV3. Among  11 neonates
infected  with  PIV  3 ventricular  arrhythmia  (Ho  Lown’s  scale)  was observed
in  5  and  mild  periodical  bradycardia  in  6  cases. Among  8  children  infected
only with  influenza A (H3N2): in 2 ventricular  arrhythmia  (I and Ho Lown.s
scale), in  2 sinus tachycardia, in  1 supraventricular  tachycardia  and  in  3 peri-
odical mild  bradycardia  was diagnosed. In 2  children  co-infected  of  influen-
za A(H3N2)  and  B  supraventricular  tachycardia  was  observed.  5  neonates
infected  with  influenza  B,  1  co-infected  additionally  with  PIV  3  and  2
infected  with A (H1N1)  virus  mild periodical  bradycardia  was diagnosed. In
one  neonate  with  co-infection  of all 3 subtypes  of influenza  viruses ventric-
ular  arrhythmia  (Ho Lown.s  scale)  was found.  Conclusions:  1. Neonatal  car-
diac  arrhythmia  could  be  the  consequence  of  influenza  and  parainfluenza
type  3 viruses infections. 2. Infection  with  influenza A (H3N2)  and co-infec-
tion  with  influenza A (H3N2)  and B could  be a risk  factor  of serious cardiac
arrhythmia  in neonates.
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Length  of  stay for  cardiac  procedures  from  a multi-center  pediatric
cardiology  consortium; a  fifteen  year  experience
Lee A.  Pyles, Christine  B.  Hills,  Elmer V. Larson, fames  H.  Moller
University  of Minnesota,  Minneapolis,  MN,  USA

Introduction: Pediatric  Cardiac  Care  Consortium  consists of 45  cardiac cen-
ters  that  submit  data  to  a  central  registry  at  the  University  of  Minnesota.
Length  of  stay  (LOS)  has  become  an  area  of  focused  attention  in  the  past
several years due to managed care, capitated payments and competition  among
centers. We  have  previously  reported  a progressive  decrease  in  surgical  mor-
tality  for  children  over one  month  and  one  year  of  age. We  hypothesize  that
LOS  is  decreasing  over  time, in  a  fashion  similar  to  the  mortality  decrease.
Methods:  LOS  is  investigated  for  the  PCCC  patients  enrolled  from  years
1982-1997  inclusive. 98,017  admissions  for  catheterization,  surgery  or  both
are  considered. The  study  period  is  considered  as  early  (19821̂986),  mid
(1987-1991)  and  late  (1992-1997). The  patients  are grouped  as less than  one
month  of  age, one month  to one year, one  year to  21 years. Results: LOS has
decreased  for  children  11̂2  month  and  12̂1  year through  the  15 years of
PCCC  data  studied. LOS  for  infants  less than  one month  has been  relatively
stable.This  was also previously seen for  30 day surgical mortality.The table lists
average  length  of  stay  in  days  for  the  various  age  groups  for  PCCC.
The  number  in  parentheses  is  the  number  of  admissions  averaged.
Conclusion: LOS  has improved  over  time. Neonatal  LOS  increases the  over-
all  average. Investigations to improve cardiac care should continue  to  focus on
improving  early  infancy  outcomes.
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Ventricular  volume  evaluation  in  the  fetus  with  congenital  heart
disease  using  3d  echocardiography
Sholler,  G.F.,  Meyer-Wittkopf  M.,  Cole, A.,  Cooper, S.,  Schmidt,  S
Adolph  Basser Cardiac Institute,  Tlie  Children’s  Hospital  at  Westmead,  Sydney,
Australia  & Dcpt  Obstetrics &  Perinatal  Medicine,  Philipps,  University  of
Marburg,  Germany

We  examined  the  feasibility  and  appearance  of  3D  fetal  echo  assessment  of
ventricular  volumes  in  29  normal  fetuses  and  22  fetuses  with  congenital
heart  disease  (gestation  18-35  weeks). Gated  volume  sets could  be  obtained
in  51  of  57  cases. Normal  right  and  left  ventricular  volume, stroke  volume
data,  and  RV/LV  ratios  were  obtained,  together  with  normal  changes  with
gestation. In  patients  with  congenital  heart  disease, those  with  a biventricu-
lar  heart  (index  lesion  tetralogy  of  Fallot)  demonstrated  normal  combined
ventricular  volumes  and  right/left  volume  ratios  for  gestational  age. Fetuses
with  single  ventricular  heart  widi  intact  septum  (hypoplastic  left  or  right
heart)  demonstrated  a small but  significant  reduction  in combined  ventricu-
lar  size and  stroke  volume  for  gestational  age.
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Flow  in  accurate  3d  models  of  the  early  embryonic  human  heart ^
computational  fluid  dynamic  models
C.  G.  DeGrqff, B.L.TIiornburg*J.O.  Pentecost*,  K.L.TIwmburg,  M.  Gharib**,
David  Sahn*,  Antonio  Baptistaf
University  of  Colorado  HSC,  *Oregon  Health  Science University,  **California
Institute  of Tec,  fOregon  Graduate  Institute,  Portland,  Oregon,  USA
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Background: Questions  remain regarding the  influence  of fluid dynamics on
the  developing  embryonic  heart.  Computational  fluid  dynamic  (CFD)
experimentation  provides a unique medium  for detailed examination of flow
through  these  complex  structures. The  purpose  of  this  investigation  was  to
demonstrate:  1) streaming blood  flow  patterns  exist  in  the  early  embryonic
heart; 2) fluid surface  stresses change significantly  with anomalous alterations
in  fetal  heart  lumen  shape. Methods:  Stage  10  &  11  early  human  embryo
hearts  (AFIP  collection)  were  digitized  as  calibrated  2D  cross-sectional
sequential  images. These  images  were  aligned  and  the  cardiac  lumen  was
delineated  in  each. A 3D  surface  was constructed  from  the  stacking of  these
2D images.This surface  was meshed  for input  into a finite volume CFD flow
solver. CFD flow solutions were obtained  (steady and pulsatile flow). Particle
traces were placed  in the  inlet  and outlet  portions  of these  two stages. Lastly,
sections of the embryonic  heart were artificially reshaped with  transformation
of  the  computational  grid.  CFD  flow  solutions  were  obtained  and  surface
stress changes  analyzed. Results: Streaming  was shown to  exist  with  particles
released on one  or  the  other  side  of  the  cardiac  lumen  tending not  to  cross
over  and  mix  with  particles  released  from  the  opposite  side  of  the  cardiac
lumen. Figures show the  result  of shear stress changes (stage  10) in the altered
lumens  (A-narrowed;B-widened).  Summary: We  describe  a technique  used
in developing sophisticated computational fluid dynamic models of embryonic
hearts. Streaming  exists  in steady and  pulsatile flow scenarios in the develop-
ing embryonic  heart. Differences  exist  in  local shear  stress distributions  with
surface  shape  anomalies  of  the  fetal  heart  lumen. These  observations  may
shed  light  on  the  potential  role  of  fluid  dynamic  factors  in  partially
determining patterns of abnormal  heart  development.

155
Abnormal  cardiac  axis  on  early  transvaginal  ultrasonography:  key
finding  of  major  cardiac  malformation
MhiJY, Lee  SY, ParkJH,  Lee SH,  Song MJ,  ChoJY, Lee YH
Samsung  Cheil  Hospotal,  Sutigkyunkwan  University  School of Medicine,  Seoul,
Korea

Introduction: First-trimester  diagnosis  of  cardiac  anomalies  has become  pos-
sible with  high-frequency,  high-resolution  ultrasound  probes. However, small
sire  of  fetal  heart, difficulties  in  spatial orientation, unfavorable  fetal  position,
and limited  angles of insonation  may impede  adequate  examination. The  axis
of fetal heart  is independent of fetal  age and usually can be assessed even when
it is difficult  to see detailed cardiac anatomy.We analysed the cases with abnor-
mal  cardiac  axis on  early  transvaginal  ultrasonography  with  special  attention
to  the  intracardiac  and  extracardiac  abnormalities.  Materials  and  Methods:
Routine  transvaginal  ultrasonography  is carried  out  at  around  11̂13 weeks’
gestation  in our  hospital. There  were  4 cases of abnormal  cardiac  axis during
Dec.  1998 ^  Nov.  2000. Results:  Four  cases  of  abnormal  cardiac  axis  were
diagnosed  at first trimester; one  dextrocardia, two  mesocardia, and  one  levo-
cardia  with  transverse  axis. Second  trimester  fetal  echocardiography  revealed
that  the  case  of  dextrocardia  also  had  complete  atrioventricular  septal  defect
and severe pulmonary stenosis in left  isomerism.Two cases of mesocardia  were
one  functional  single  ventricle  with  pulmonary  stenosis  in  right  isomerism
and  one  corrected  transposition  of  the  great  arteries  with  absent  right  atri-
oventricular connection. The  case of levocardia  with  transverse  axis was con-
firmend  to  be  tetralogy  of  Fallot.  Conclusion: While  in  early  transvaginal
obstetric scanning, it  is not possible to adopt a segmental approach  to the  fetal
cardiovascular system, it  is possible to establish left  or right sideness of die cardiac
apex, the stomach, and the  liver. Abnormalities  of cardiac position and/or  axis
are  key  findings  in  diagnosis  of  developmental  cardiac  defects  by  early
transvaginal  ultrasonography.  So, we  suggest  that  the  transvaginal  ultrasono-
graphy could be  used  for  early  detection  of cardiac  malformation.
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Long QT  syndrome  (LQTS)  during  the  perinatal  period
Fosdal, I.,  Wettrell,  C,  Christiatisen,  M.,  Larsen,  L.  A.
Department  Of  Pediatrics,  Visby and  Lund,  Sweden  and  Copenhagen,  Denmark

In  a  family  with  2  different  mutations  in  KCNQ1.A525T  (maternal)  and
R518X  (paternal), we  investigated  the  heartrythm  during  the  last  trimester
of pregnancy and  the  neonatal period. Of 5 children, 2 had only  the A525T
mutation  and 3 children  carried both  mutations. During  the third  trimester,
measurement  of fetal heartrate  in the 3 fetuses  with 2 mutations, showed low
heartrate  variability  and  consistent  bradycardia. During  the  fifth  pregnancy
the fetus had a pericardial exudate  in week 35. Later cardiotachygraphic  trac-
ings  demonstrated  periods  of  alternating  bradycardia  (100  beats/min)  and
short periods of tachycardia  (200 beats/min)  suggesting periods of torsade de
pointe tachycardia.The mother had low serum potassium  and the  arrythmias

disappeared after  correction. In the 3 children with 2 mutations the post par-
turn  QTcs  were  >  600ms and  in  1 child  frequent  episodes  of T-wave  alter-
nans  were  seen.  In  the  children  with  1  mutation  the  neonatal  QTcs  were
503ms  and  426ms. Congenital  LQTS  was symptomatic  prior  to  birth. The
presence  of  two  mutations  was  associated  with  low  in-utero  heartrate  vari-
ability  and  bradycardia. Maternal  hypokalemia  may  induce  in-utero  tachy-
cardia  in  fetus  with LQTS caused  by mutations  in  KCNQ1.
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Fetal  left  atrial  supraventricular  tachyarrhythmia  model  in  lambs
Shiraishi,  H.,  Kikuchi,  Y,  Hoshina,  M.,  Momoi,  Y.M.
Dept.  of  Pediatr., fichi  Medical School, Minamikawachi,  Tochigi-Kcti,fapan

To evaluate  hemodynamic  effect  of rapid  LA pacing on  fetal  circulation, we
made  a  fetal  supraventricular  tachyarrhythmia  model  and  measured  the Ao
pressure, CVP, and  LV and RV outputs in  10 fetal  lambs. Under  maternal and
fetal  anesthesia, catheters were  inserted  into  the  fetal  SVC and  ascending Ao
through  a  fetal  neck  incision.  Pacing  leads  were  sutured  onto  the  fetal  LA
appendage  via  left  thoracotomy. Ventricular  output  was  estimated  using  a
echo  device  by a transuterine  approach. Fetal hemodynamics  were  observed
without  pacing  (control), and at  the  atrial  pacing  rates  of 200, 300, 350, and
400/min. The  Ao  pressure  decreased  when  LA  was  paced  at  300/min  or
more  and  CVP  increased  when  LA was paced  at 350/min  or  more. The  LV
and  RV output  decreased when  LA was paced  at 350/min  or  more. The  LV
output  was  215  }̂  54  ml/kg/min  at  control,  205  }̂  60  ml/kg/min  at
200/min,  178  }̂  58  ml/kg/min  at  300/min,  but  decreased  to  164  }̂  44
ml/kg/min  at  350/min  and  to  149  }̂  57  ml/kg/min  at  400/min. The  RV
output  was  338  }̂  66  ml/kg/min  at  control,  336  }̂  95  ml/kg/min  at
200/min,  273  }̂  91  ml/kg/min  at  300/min,  but  decreased  to  256  }̂  80
ml/kg/min  at  350/min  and  to  202 }̂  76 ml/kg/min  at 400/min.  Fetal  cir-
culatory  failure could be initially confirmed  when  LA was paced  at  300/min
or more  in  LA supraventricular  arrhythmia  model.
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Cardiac  wall  motion  velocities  in  normal  fetuses  evaluated  by
pulsed  doppler  tissue  imaging  technique
Joimiovic,  I.,  Parezanovic, V,  Ljubic,A.,  Djukic,  M
Blagoja Parovica 19A,  Belgrade,Yugi*slavia

The  purpose  of  this  study  is to  determine  regional  myocardial  velocities  in
normal  fetuses  using Doppler  tissue  imaging  technique  (DTI), and  to  com-
pare  them  with  those  in  healthy  children  (HC).  Fifteen  fetuses,  gestational
age 28-31  weeks  (mean 30–2.9  weeks), and  16 HC  (mean  age 3.511.3  yrs)
were examined. DTI sample volume was placed  in the middle segment of  left
ventricular  lateral  wall  (LVLW), inter-ventricular  septum  (IVS),  and  right
ventricular  wall  (RVW)  in  the  four  chamber  views, to  review  longitudinal
systolic  and  diastolic  velocities. Peak  velocities  of  ventricular  ejection  (VE),
rapid  ventricular  filling  (E), and  late  ventricular  filling  (A)  were  measured,
and E/A  ratios  were calculated.  In fetuses/HC  mean  values of peak  ventric-
ular  ejection  velocities  for  LVLW,  IVS  and  RVW  ranged  from
4.6-7.8/7.5-11.8  cm/sec,  for  rapid  ventricular  filling  4.1-5.5/12.9-17.4
cm/sec, for  late ventricular  filling  5.69̂.4/5.57̂.6  cm/sec  and  for  E/A  ratio
0.65-0.73/2.2-3.2.  RVW and  IVS had  significantly  lower  systolic  velocities
in  fetuses  in comparison  with  HC (p<0.001), but  there  was no  difference  in
systolic  velocities  for  LVLW. During diastole  all  fetal  walls moved  significant-
ly slower  during  E phase  than  in HC  (p<0.0001), and  E/A  ratios  were  sig-
nificantly  lower (p<0.0001).There  was no  difference  in A velocities  between
fetuses  and  HC.  Pulse  DMI  is  a new  promising  ultrasound  technique  for
determining  regional myocardial  velocities and that  can be used to  assess car-
diac  functions  in  fetuses. Diastolic  myocardial  velocities  indicate  that  fetuses
have  lower  ventricular  compliance  than  children.  Their  systolic
velocities  measured  by  DMI  are significantly  lower  for  RVW  and  IVS, but
similar  for  the  LVLW.
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Prenatal  diagnostics  of  congenital  heart  diseases  ^  ten-year  experi-
ence

Jovanovic,  I.,  Parezanovic,  V,  Ljubic,A.,  Djukic,  M.,  Vasiljevic,J.D., Belgrade
Blagoja Parovica  19A,  Belgrade, Yugoslavia

To  assess  the  reliability  and  accuracy  of  fetal  echo  in  prenatal  detection  of
cardiac  abnormalities  and  to  analyse  the  outcomes  of  fetuses  with  those
anomalies. During  10  yrs  period,  1622  fts  have  been  scanned  by  pediatric
cardiologists. Gestational  age  was  15̂39 weeks  (mean  25.6+9.2  wks). Fetal
echo  results  were  compared  with  postnatal  echocardiography  or  autopsy
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findings.  Cardiac  abnormalities  were  recognized  in  94/1622  (5.8%)  fts:
73  had  structural  heart  defects,  13  had  cardiac  arrhythmias  and  8  had  both
(3 of  them  cardiac  tumors  and  arrhythmias). Among  the  fts  with  structural
heart  defects,  more  than  60%  had  critical  obstructive  lesions  or  complex
CHD.About  one  half (10/21)  of the  fetuses with  arrhythmias  had  persistent,
severe rhythm  disturbances  (5 with  complete  AV block, 4 with  supraventric-
ular  tachycardia, and one  with  atrial flutter), while other  had premature  atrial
contractions. Of the 94 fetuses with cardiac diseases, 27  (28.7%) had  echocar-
diographic  criteria  for  heart  failure, and  11 of them  had  fetal  hydrops  as well.
Overall outcome  in study group  was poor; 39  (41.5%)  pregnancies  were  ter-
minated,  two  fts  (2,1%)  died  in  utero,  20  (21.3%)  infants  died  in  neonatal
period, while  33 fetuses  (35.1%)  with  cardiac  anomalies  survived  during  the
follow-up  (6  months  to  9  years). There  were  8  fetuses  with  false-negative
diagnosis, and  two  with  false-positive  findings  (the  sensitivity  of the  method
was  91.5%,  and  specificity  99.8%)  Fetal  echocardiography  is a  highly  sensi-
tive  and  specific  diagnostic  method.  Fetuses  with  critical  obstructive  lesions
or  complex  heart  defects  had  poor  prognosis,  particularly  in  cases  with
associated  heart  failure  or  cardiac  arrhythmias.
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Magnetocardiography  in  the  detection  of  fetal  arrhythmias
J.G.  Stinstra,  E.G.M.  Colbach,  M.J. Peters,  H.W.P. Quarlero,  FJ.C.M.  Klumper,
EJ.  Meijboom
Wilhemina Children’s Hospital,  Utrecht,  Netherlands

Background:  Fetal magnetocardiograms  (FMCG)  are recordings of the mag-
netic  field  generated  by  the  fetal  heart. Whereas  other  methods  provide  a
measure  for  the  mechanical  performance  of  the  fetal  heart,  fetal  magneto-
cardiography  reflects  the  electrophysiological  phenomena  directly.  FMCG’s
can  be  reliably  obtained  from  20  weeks  gestational  age. Methods:  FMCG’s
were  obtained  in  16 normals, 3  fetal  complete AV-blocks, 2 fetal  flutters  and
2  with  premature  atrial  contractions  (PAC). The  FMCG’s  were  obtained
using a 19-channel SQUID Magnetometer  system, cooled  by liquid  Helium.
Results: Normal  fetal  heart  rates  could  be  reliably  obtained  from  20  weeks
gestational  age  and  varied  from  110  to  160  bpm  with  a  beat-to-beat  vari-
ability  of  5̂25  bpm,  P-wave  duration  46–11  ms,  PR-interval  98–16  ms,
QRS-width  52–9 ms,T-wave  and QT-segments  were  discernable  in 50%. In
the  3  complete  AV-blocks  measurements  between  25  and  35  week  gesta-
tional  age, P-P  interval  varied  from  397–36  ms to  460+16  ms, R-R  interval
ranged  from  784–33  ms  to  1063+4  ms, while  QRS-width  was not  signifi-
cantly  different  from  normals. In  case A an abrupt  progression  from  a 2nd to
3rd  degree AV-block  was observed,  from  784133  to  960+62  ms  for  the  R-
R  interval. Case B and C showed R - R  intervals of 106314  ms and  1001132
ms. In  two  patients  periods  of  fetal  flutter  were  observed  with  atrial  rates of
respectively  438bpm  and  480bpm  and  ventricular  rates  of  219bpm  and
240bpm, showing  a 2:  1 atrioventricular  block  during  flutter  periods.  Fetal
echography  and  postnatal  ECG  confirmed  all  rates  and  measurements.
Conclusions: FMCG  is able to register  fetal  heart  rate reliably  from  20 weeks
gestational  age  on  and  can  be  used  to  classify  arrhythmias.  It  is  possible  to
determine  the  atrial  and  ventricular  rates  and  the  duration  of  P-waves, PR-
intervals  and  QRS-complex.
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The  morphology  of  the  human  fetal  heart  from  7  to . 42  weeks’
gestation
Andrew C  Cook, Jimmy  Espinoza, Nuala L  K  Fagg,  Kypros  Nicolaides
Institute Of  Child Health, University  College  London,  London,  UK

Background:  Currently, there  is a trend  to  examine  the  fetal  heart  earlier  in
gestation. Detailed  anatomic  studies, with  respect  to  prenatal  diagnosis, have
not  been  performed,  nor  compared  to  appearances  seen  later  in  gestation.
Objectives:  To  describe  the  morphology  of  the  fetal  heart  from  7  to  42
week’s  gestation,  by  a  single  methodology,  and  with  respect  to  ultrasonic
views. Methods:  241  fetal  hearts  were  examined  by  dissecting  microscopy.
External  features  were  documented,  and  sections made  in  specific  anatomic
planes relevant  to  ultrasonic  examination. The  size, morphology  and  relative
position of structures  was documented  in relation to  gestational  age. Results:
Between  7  and  11  weeks  the  long  axis of  the  heart  shifts  leftwards.  Overall
cardiac dimensions  increase in curvilinear  fashion but  the  relative increase in
size  actually  falls  with  age. Prior  to  15  weeks, the  arterial  trunks  are  similar
in  size  at  valvar  level  but  the  ascending  aorta  is larger. The  Eustachian  valve
is  a  prominent  right  atrial  structure  prior  to  12  weeks,  and  there  is  rapid
expansion  of  the  pulmonary  venous  orifices  between  7  and  12  weeks.
Offsetting  of the atrioventricular  valves  is present  from 7 weeks, and increas-
es  in  proportion  to  heart  size. Sections  of  crossing  outflow  tracts  could  be

obtained  from  8  weeks,  as  could  a  three-vessel  view  and  the  views  of  the
converging  aortic  and  ductal  arches. Conclusions: In  the  first  trimester  of
pregnancy  there  is rapid, relative  increase  in  heart  size. There  are  differences
in  the  position  and  morphology  of the  heart  between  early  and  later  gesta-
tion. The  main  features,  necessary  for  the  exclusion  of some  major  cardiac
defects,  nonetheless,  are  present  from  as  early  as 7  weeks.  Diagnosis,  at  this
stage, will  require  ultrasonic  resolutions  of the order  of 0.25  to  0.7mm.
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Detection  of  cardiac  hypertrophy  in  the  fetus  using  magnetocar-
diography
Horigome,  H., Shigemitsu,  S., Shiono,J.,  Matsui,A.,  Kandori, A.,Tsukada,  K.
Department  Of Pediatrics,  University  Of Tsukuba,Tsukuba and Tokyo, Japan

To determine the developmental  changes in the myocardial current during  fetal
life, to  evaluate the  clinical  usefulness  of fetal  magnetocardiography  (fMCG)  for
prenatal  diagnosis of caidiac hypertrophy, we approximated the magnitude  of the
one-current  dipole of the  fetal  heart  using fMCG. Eighty-eight  fetuses  without
fetal or maternal complications and 7 fetuses widi cardiomegaly on fetal echocar-
diograms  were  included in  this study. The  gestational  age  (GA)  ranged  from  20
to  40  weeks. Before  recording fMCG, position  and depth  (D)  of the  fetal  heart
were determined  by ultrasound. The  normal component  of fMCG  was record-
ed  using a 9-channel  SQUID system (Hitachi)  in a magnetically  shielded  room.
The  total current  activity of the heart  was estimated  as a one-current  dipole (Q,
Am)  from  the peak magnetic field (B.Tesla) among 9 waveforms  using the fol-
lowing  equation: B=0.385/0Q/4/ID2, where/0  is a constant  of the  magnetic
permeability. The Q  value of the normal  subjects  ranged from 41 to  650 nAm,
and showed  positive  correlation  with  GA, reflecting  an  increase  in  the  amount
of  myocardial  current,  i.e.,  myocardial  mass. Those  of  die  fetuses  with  car-
diomegaly  caused  by  various  cardiovascular  abnormalities  ranged from 291  to
1,330  nAm. In 6 fetuses, the  Q  value  was higher  than the mean  +  2SD of the
control  for  each corresponding GA. Moreover, slight ST segment depression was
demonstrated  on  fMCG  tracing  in  a  fetus  with  marked  cardiomegaly  due  to
Galen malformation. Although  fetal  orientation might  influence  the magnitude
of the dipole, making it smaller, fMCG  recorded by a multi-channel SQUID sys-
tem  is a clinically  useful  tool  for  non-invasive, prenatal, and electrical  evaluation
of  fetal  cardiac  hypertrophy. Observation  of  all  three  components  of  fMCG  is
desirable  to estimate the dipole strength more precisely.
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Outcome  of  412  congenital  heart  disease  diagnosed  with  fetal
echocardiography
Russo,  M.C,  Pacileo,  C,  Paladini,  D., Pisacane,  C.,Teodori,A.,  Calabro,  P.,
Caianiello,  G.*, Vosa, G*  Calabro,  R.
Division  of Pediatric  Cardiology,  University  of Naples, Monaldi  Hospital;
*Pcdialric  Cardiac  Surgery,  Monaldi  Hospital,  Naples,  Italy

Purpose. To  evaluate  the  postnatal outcome  in  patients with  fetal  echocardio-
graphyc  diagnosis  of  congenital  heart  disease  (CHD).  Methods.  Between
January  1992-October  2000, 682  pregnants(mean  age 2812, 5years)  between
the  182̂4- week of  the gestation  were included  in the  study. Inclusion crite-
ria were: suspected CHD in a previous echocardiogram  (379pz-55,6%), extrac-
ardiac  malformations  (118pz-17,3%),  chromosomal  anomalies  (62pz-9,l%),
maternal  diabetes  (7pz-l%), familiarity  for  CHD  (14pz-2%), abnormal  results
of  screening  tests  (108pz-15%).  Pediatric  cardiologist  and  gynecologist  per-
formed  the  echocardiography  together. Results. Echocardiographic  evaluation
was  normal  in  270  pz(39,6%)  and  abnormal  in  412  pz(60,4%),  of  which
242(58,7%)  with  isolated  CHD  and  170(41,3%)  with  associated  malforma-
tions. Among  the  CHD,  172(42%)  were  neonatal  emergencies. The  outcome
of the 412 fetus with abnormal exams was evaluated: among the 242 fetus with
isolated  CHD,  73(30,1%)  were  born  and  still  alive,  7(2,9%)  dead  in  the
utero(IUD),  25(10,3%)  died  in  the first  days  of  life,  30(12,4%)  were  still  in
utero,  59(24,4%)  were  lost  during  the  follow-up(LOST)  and  48(19,9%)
underwent to  an abortion(AB). Among the  170 with associated  malformations,
28(16,5%)  were still  alive, 12(7%) were IUD, 34(20%) died  in the first days of
life,  17(10%)  were  still  in  utero,  32(18,6%)  were  LOST  and  43(25%)  AB.
Among the  285 surgical interventions performed  on newborn younger than 3
years old,  10% had been  planned  before  using  the  fetal  echocardiogram,  with
the  result  of  a better  outcome:  survival  percentage  of  prenatal  diagnosis  of
severe  pulmonary  stenosis  or  atresia  was  67%vs41%  of  no  prenatal
diagnosis(p<0,05);  the  same  for  the  transposition  of  the  great
arteries(80%vs53%,p<0,05). Conclusions. The  outcome  of fetuses  widi  CHD
is strongly related to  associate extracardiac  and/or  chromosomal  anomalies. In
some selected CHD (TGA, pulmonary  atresia with  intact  ventricular  septum)
the outcome  is better  if the  diagnosis  was performed  prenatally.
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Fetal  tachyarrhythmia  ^  management,  and  outcome
Lilian  M  . Lopes, Marcelo  Zugaib
Fetal  Cardiology, Obstetric Department,  Sao  Paulo  Uniivrsity  School  oj  Medicine,
Sao  Paulo, Brazil

INTRODUCTION:This  study was designed to evaluate a new  classification
of  fetal  tachyarrhythmias  (FT)  using M-Mode  echocardiography, and  to  test
a  new  therapeutic  approach  based  on  this  classification.  METHODS:
Between  1987 to  2000, we studied a group  of 65  fetuses  with  tachyarrhyth-
mia of 200bpm  and over. Observing the fetal heart  during 30-45 minutes we.
classified  the  FT  in  two  groups:  1)  Not  sustained  (NS),  when  the  sinus
rhythm  was predominant  and  lasted more  than 50% of the time  of observa-
tion  2) Sustained  (S), when the tachycardia  lasted more  than 50% of the time
of observation.  For  the  NS  group  we  used  oral  digoxin  to  the  mother.  For
the  S group  we  used  two  types  of  treatment:  2.1)  Direct  treatment  with
deslanoside  (Cedilanid-D)  associated with  oral digoxin  and  2.2)  Oral  digoxin
as  a  control  group.  Second  drugs  were  used  when  conversion  was  not
achieved (amiodarone  and flecainide). RESULTS:Twenty-five  of these  fetus-
es had  NSFT  (supraventricular  tachycardia  n=22  and atrial  flutter  n=3)  and
40 had ST (supraventricular  tachycardia  n=31, atrial flutter n=8  and ventric-
ular  tachycardia  n=l).  In  22  cases  of  NSFT  treated,  we  achieved  95,4%
(n=20)  of  conversion  to  sinus rhythm. In  37  cases of  SFT  treated,  17  were
treated  directily  with  82,3% of conversion  ((n=14). Convertion  immediate-
ly  after  the  cordocentesis  was achieved  in  42,8% of the  cases. Twenty  fetuses
with  SFT  were  treated  orally  with  only  30%  of  total  conversion.  In  the
latter group  the  rate of no conversion, the number of days to conversion, and
the  number  of  drugs  associated  were  higher  (amiodarone  in  12  cases  and
flecainide in  4  cases). We  had  also  4  cases  of maternal  digitalis  intoxication.
AU treated  fetuses  with  NSFT survived  besides  2  (traquea  atresia, rabdomy-
omas)  and  5  fetuses  died  with  SFT  (severe  hydrops  in  3, rabdomyomas  in
1  and  complication  of the  cordocentesis  in  1). Structural  abnormalities  were
found  in  5  cases. CONCLUSIONS: The  results  showed  that  fetal  echocar-
diography  was  accurate  to  diagnose  the  type  of  tachyarrhythmia  and  the
classification  in  sustained  and  not  sustained  was  effective  in  orient  the
therapeutic  approach.We believe that  using this classification  we can separate
the  more  severe  form  of  this  disease  with  greater  potential  to  develop  fetal
hydrops  (SFT)  and  the  direct  treatment  to  this  group  is justified.  Since  we
can achieve the  conversion so fast, prenatal  therapy  may prevent  unnecessary
operative  or  premature  deliveries  and should  always be  considered.
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The  impact  of  cardiac  surgery  scars  on  well-being  of  young  adult
patients  with  congenital  heart  disease
MJ  KantochJ  Eustace,J  Boisvert, P  Lysak,  RL  Collins-Nakai,  DA  Taylor
University  Of  Alberta,  Edmonton,  Canada, Alberta,  Edmonton,  Canada

Background: Post thoracotomy scarring  is generally considered  to have a neg-
ative  impact  on  adult  patients’ well-being  and  have  spurred  development  of
transvascular  treatments  for  congenital  heart  disease. Methods: A preliminary
questionnaire  asked  10 random  patients ’to  describe  personal  consequences
(if any) of having a cardiac surgery  scar’. The  results  provided  basis to  design
the second questionnaire which asked specific  questions and rated the  impact
of scars on  identified  areas of concern. Responses  were tested against  the scar
location/size and patients’ demographic  and clinical  data. Results: 13 patients
declined the study. 100 patients (53 men) aged  18 to 50 (mean  27 years) par-
ticipated. 53% of our  patients  reported  that  the  scar  affected  them  less now
than  in  adolescence. The  body  was perceived  as disfigured  by  58%. The  scar
was concealed  occasionally or every day by 48% of patients. Attention to scar
made  19% of patients  feel  negative, 58% neutral  and  23% positive. Effect  of
the scar on:Very negative Negative Neutral  Positive Very positive  Recreation
and  Sport  2% 11% 78% 5 % 3% Self-Esteem  4%  16% 66%  12% 2%  Self-
Confidence  2% 16% 72% 9%  1% Career  1% 4% 91%  3% 1% Success  in  life

1% 5% 85% 6% 2% Health appreciation -  4% 35% 40% 21%  Friendships  1%
6%  86%  13% 4%  Sexual  relationship  5%  8%  70%  10%  2%.  Conclusion:
A sternotomy or thoracotomy scar has a neutral/negative  impact on  patients’
well-being. We noted  small  variations  relative  to  the location  and  size of  the
scar, and patients’ characteristics.
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Aortic  valve  problems  after  coarctation  repair
Roos-HcsselinkJ.  W., Schllzel  B.E.,  Heijdrn R.J.,  Spitaels  S.E.C.,  Mcijboom  F.J.,
Bogers A J.J. C.  Deparment  Of  Cardiology,  Rotterdam,  Netherlands

Background:Although  the association between aortic coarctation  (coarc) and
aortic  valve  (AoV)  and  aortic  arch  anomalies  is  well  known,  not  much  is
reported on the incidence of these sequelae long-term  after  surgical repair of
aortic  coarctation.  Methods:  From  180 patients, who  had  undergone  coarc
repair at our  institution  and  were >16  years  of  age  at  the  time  of  the study,
124  had  adequate  follow-up.  Echo  data,  cardiologic  charts  and  surgical
records  were  studied  retrospectively.  Results: The  mean  age  at  coarc  repair
was  11 years and the mean follow-up  18 years. Sequelae:AoS  18 pts (14,5%):
16 pts intervention, 2 gradient  >36 mmHg Ao  regurgitation  48 pts (38,7%):
8  pts  intervention,  40  pts AoR  (23 pts  1+,  10  pts  2+,  5  pts  3+,  2  pts  4+)
AoS/AoR  3 pts (2,4%): 3 intervention Ascending Ao dilatation  >  40mm: 35
pts  (28,2%) Ao  arch  pathology:  29 pts  (23,3%)  Cardiac  related  death: 3  pts
(2,4%) Conclusion: In  the long-term  follow  up  of patients  after  coarc repair,
AoV and  aortic  arch  problems  occur  in  48% of the  patients. Close  life-long
surveillance  of  coarc patients  is mandatory, not  only because  of re-coarc and
hypertension  but  also  because  their  aortic  valve  and  ascending  aorta  are  at
risk.
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Long-term  follow-up  of  Senning  operation  :  comparison  of  mri
and  radionuclide  angiography  in  the  evaluation  of  right  ventricular
function
Jimenez  M.,  Valli N.,  Ky  T., Latrabe V,  Choussat  A
Hopital  Cardiohgique,  Pessac,  France

Right  ventricular function  is an important determinant  of late morbidity  and
mortality  after  the  Senning  operation. The  value of noninvasive MRI  in  the
assessment of right  ventricular function  13 to  25 years (mean  17,6 years)  after
this procedure  has been  investigated and compared  with findings on  radionu-
clide ventriculography  in 40  adults patients  (mean  age  : 18 years). The  age  at
the  operation  was 7 months  (–  2). The  mean  resting  right  ventricular  ejec-
tion fractions  by first pass radionuclide angiography was 57,1 % (–6,5). Right
ventricular ejection  fractions  measured by MRI  were slightly higher : 60,9 %
(–  7,6). The  resting right  ventricular  ejection  evaluated  by the  two  methods
was normal  in  all patients. Correlation  between  the  two  methods  was poor
but significant  (r = 0,66, p =  0,007).The  anatomy  of great  arteries  and resid-
ual  atrial  defect  (3 patients)  were clearly  assessed  using MRI. The  intraatrial
baffle  and  systemic  venous  correction  were  easily  visualized  by  MRI  :  3
patients  had  stenoses  of  the  intraatrial  baffle.  Tricuspid  regurgitation  was
easier to detect  by Doppler  echocardiography  than MRI. MRI  and  radionu-
clide  angiography  are  useful  non  invasive  methods  of  investigating  right
ventricular  function.  MRI  provides  also  a complete  anatomical  assessment,
which  can be  repeated  as often  as necessary  after  the  Senning  operation.
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A  surgical  correction  of  the  patients  with  eizenmenger  syndrome
S.  M.  Lazarev,  VVCritsenko,  F. C.  Uglov
Hospital  Surgery, Department,  Saint-Petersburg Pavlov  State  Mc
Russia

Till  the  present  time  the  problem  of  pati
syndrome  has  not  been  solved.  No
treatment:  conservative  -  with
tion; palliative ^  with  pro
narrowing. Actually
combined  with
able. In  Sai
of sur:

ger
^  in  its
transplanta-

pulmonary  artery
T septum  defect  (IVSD)

gree Hit-Edwards)  are incur-
cal University  two  stage  method

"r syndrome  was invented. The  method
iemens  and  approved  experimentally  on  the

auring the  artificial  circulation  IVSD closing  and
nt  between  the pulmonary  artery trunk  and  left  auricle

an
formatio
or betweenjSi^nilmonary  artery  (left  or right)  and the same vein  was made
on  the ^ e n  heart. The  first  shunt  is  better  on  two  reasons:  there  is  no
danger of  vessel stenosis or  kinking  formation  and independent  occlusion  of

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


38  Cardiology in the Young: Vol. 11. Suppl. 1

the  shunt  has  happened  rapidly. The  changing  of  the  level  of  veno-arterial
blood shunting from  intracardiac  to extracardiac  allows to adaptate the heart-
lung system to  new hemodynamic  conditions during  the  postoperative peri-
od, because  the external  shunt  works  as a safe-valve. Then  with  the  pressure
decreasing in the pulmonary artery system independent  occlusion of the arti-
ficial  shunt  happens. However  there  is no  nessisity  to  wait  for  independent
occlusion. With  the  pressure  decreasing  to  40̂50 mm  Hg the  endovascular
occlusion  of the shunt  is possible.
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Transition  from  pediatric  to  adult  health  care  among  a  cohort  of
young  adults  with  congenital  heart  defects
Reid  C.J., Irvine  M.J., McCrindle  B. W,  Blitz-Miller T,  Saiiaties  R.,  Harrison
DA.,  Ritvo P.C., Siu S.C.,  Webb  CD
University  Of  Western  Ontario,  Ontario,  Canada

Purpose: To  examine  the  transition  from  pediatric  to  adult  care  for  patients
with  complex  congenital  heart  defects  (CHD).  Method:  From  a cohort  of
children  seen  at  the  Hospital  for  Sick  Children  in Toronto  we  selected  423
patients  with  the  most  serious defects  who  are now  age  19-21.The  consen-
sus recommendation  is that  this group  of patients  should  be seen  annually  at
a  specialized  CHD  centre.  Questionnaire  and/or  interview  data  were
obtained  from  233  of  363  patients  that  we  were  able  to  contact  and  who
consented  to  participate.  Data  on  clinic  visits  for  all  eligible  patients  were
obtained  from  all  15  Canadian  Adult  Congenital  Heart  Network  (CACH)
centres. Results: Of  the  eligible  patients, 41%  had been  seen  at  least  once  at
a CACH  centre  and  2.5% of patients  were  registered but  had not  been  seen
(i.e.,  referral  received, appointment  pending,  cancelled  appointment,  or  no-
show).  Of  the  patients  who  had  attended  at  least  one  appointment  at  a
CACH  centre, 78% had been  seen  within  the  past  year,  17% within  the  past
2  years, and  5% had  not  been  seen  in  over  3  years. Demographic  (e.g., dis-
tance  to  centre)  and  psychosocial  predictors  (e.g.,  health  behaviors,  health
status,  psychological  adjustment)  of  successful  transition  will  be  examined.
Conclusions: The  majority  of  19̂21  year  old  CHD  patients who  should  be
seen  annually  at  a specialized  CHD  centre  have not  made  a successful  tran-
sition  to  adult  care. Once  patients  have  successfully  made  the  transition  to
adult  care, the  vast majority  of patients are seen on  a regular basis. Ours  is the
first  study  to  document  the  transition  from  pediatric  to  adult  care  in  a large
cohort  of CHD  patients.
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Mortality  and  risk  factors  for  late  deaths  in  tetralogy of  Fallot  long
after  repair  - Japanese  nationwide  multicenter  survey
Koichiro  Niwa, Hirotnichi  Hamada,  Makoto Nakazawa, Masaru Terai, Tomio Abe,
Satoslti  Sugimoto,  Hiroshi  Watanabe,  KatsuhikoTatsuno,Arata  Murakami,
Mayutni Ohta, Satoshi  lsliizawa,  Hidcmi Dodo, Toshiyuki  Katoki,  Katuhiko
Department  Of  Pediatrics,  Chiba Cardiovascular  Center,  Ichiham  I  Chiba, Japan

Purpose This  study  aims to  analyze  mortality  and  risk  factors  for  late  deaths
in  adult  patients  after  repair  of  tetralogy  of  Fallot  (TOF)  in Japanese  multi-
center  study. Background  Although  favorable  outcome  of  surgery  for TOF
has  been  documented,  late  deaths  from  cardiac  causes  are  still  known  to
occur.  Mortality  and  features  associated  with  late  deaths  in  a large  series  of
these  patients  are rather  sparse. Methods Twelve  major  cardiovascular  centers
in  Japan  followed  two  postoperative  hospital  survivor  groups:  Group  A
(n=121)  received  repair  ofTOF  in  1972. Group  B  (n=181)  received  repair
of TOF  in  1982.  Surgical  techniques  are  thought  to  be  largely  different
between  these  2 years.We analyzed  mortality, demographic  data, surgical his-
tory  and  risk  factors  for  late  mortality  in  these  patients. Results.  Significant
differences  were  observed  in  cardiac  anomalies  (13 % v  34 %,p<.001), out-
flow  patch  repair  (49 % v 93  %, p<.001), transannular  patch  repair  (15 % v
61  %, p<.001)  and  age  at  repair  (9.4  years  v  7.6  years, P=.O4). Late  deaths
from  cardiac  causes  was similar  in number  (7 pts  v  3  pts). Actuarial  15- and
25-year survival rates were similar (96% and 93% in Group A v 98% in  Group
B,  P=.99).  Re-intervention  (reoperation)  free  15-year  survival  rates  were
93%  v 94% (P=.93). Risk  factors  for  late deaths  were age  at repair  (p=.O4),
history  of  reoperation  (p<.001), sick  sinus  syndrome  (P=.002)  and  residual
ventricular  septal  defect  (p=.O2). Transannular  patch  repair  was  associated
with  reduced  long  time  survival  in  Group A  (p=.01). Conclusions.  In  spite
of  significant  differences  of  demographic  and  surgical  history  between
patients  with TOF  repaired  in  1972  and  in  1982, late  survivals  were  both
excellent. High  risk  subsets of patients  for  late mortality  can  be  identified.
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Aortic  root  dilation  in  adults  with  repaired TOF
Koichiro  Niwa,  Samuel  C  Siu, Gary  D  Webb,  Michael A Gatzoulis
Tiie University of Toronto  Congenital  Cardiac  Center For Adults; Ichihara,  Chiba,

Japan

OBJECTIVES  We  aimed  to  evaluate  aortic  root  size  and  possible  factors
associated  with  its dilation  in  adults with  repaired  tetralogy of  Fallot  (TOF).
BACKGROUND  Aortic  valve  and/or  aortic  root  replacement  are  some-
times required due to progressive aortic  root dilation and aortic  regurgitation
(AR)  in  repaired  TOF. METHODS  We  analyzed  serial  demographic  and
echocardiographic  data  in  51  patients  with  repaired TOF  (17  dilators  with
aortic root  >44 mm  (age: 35.8 –  7.4 years), 17 intermediates with aortic root
between  35mm and 44mm  (age: 36.6 + / -  11 years) and  17 non-dilators  with
aortic  root  <35mm  (age: 36.9  +  7.7  years))  and  17 non-TOF  repaired  con-
trols  (age: 35.9 +/-  8.9  years). RESULTS Aortic  root  size  (mm)  at the study
end  was 49 +/-  5.5,39 + / -  2.4,31+/-2,31 –  5, respectively (p<.0001). Over
a mean  period of 5.2 + / -  REPAIORED  3.8  years, annual  increase  of aortic
root  (mm/year)  was  2.1  +/-  2.8,  0.22  +/-  0.8,  0.2  +/-  0.3, 0+/-  .1.6
(p=.001). Amongst  the subgroup  of dilators a longer shunt-to-repair  period:
12 +/-  9  years (p=.08), and  a higher  incidence  of  pulmonary  atresia:  6/17
(p=.O4), right  aortic  arch: 8/17  (p=.01),AR  (>moderate):  4/17  (p=.005),
aortic  valve  replacement: 2/17  (p=.10), greater  cardiothoracic  ratio: 59  +/-
4  (p<.0001)  and  larger  left  ventricular  end-  diastolic  dimension  (mm):  52
+/ -  5.9#@(p=.001)  were observed, compared  to all other subgroups. CON-
CLUSIONS  Aortic  root  dilation  with  left  ventricular  enlargement  is  not
uncommon  in repaired TOF. Long-standing  volume  overload  on  aortic  root
and  intrinsic  properties  of  aortic  root  appear  to  have a cause-effect  relation
with  this  dilation. Adults  with TOF  may  be  at  risk  of  aortic  root  rupture.
Meticulous  follow-up  of aortic  root  is thus  recorded.
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Clinical  profiles  of  adult  patients  with  unoperated  isolated  secun-
dum  atrial  septal  defect  in  Korea
Kim S.Y.Jang  C.Y., Moon JR.,  Kang  I.S.,  Park  S.W., ChunT.K.,  Park  P.W.,
Lee  H.J
Samsung Medical  Center,  Seoul,  Korea

To  evaluate  the  natural  history  and  clinical  characteristics  of  adult  patients
with  isolated  secundum  atrial  septal  defect(ASD),  we  reviewed  206  patients
with  unoperated  ASD  who  had  registered  at  the  Grown-up  Congenital
Heart  clinic, Samsung Medical Center, from  Nov  1994 to July  2000. Results
l.The  subjects ranged in age from  16 to 77 and consisted of 57 men and  149
women.  2.  127 patients(61.6%)  had  symptoms  at  presentation  ; dyspnea  on
exertion(78),  chest  pain/discomfort(21),  palpitation(16)  etc. And  remaining
79(38.4%)  were  asymptomatic  who  were  noted  to  have ASD  during  medi-
cal screening ;cardiomegaly(53), heart murmur(l5), abnormal EKG(6) etc. 3.
Twenty-two  (10.6%) had atrial  fibrillation(AF)  at presentation.The  mean age
of  the  patients  with  AF(60.2  + / -  9.6  years)  was  higher  than  that  of  the
patients  without AF(39.2  +/-  14.6 years). Defect  diameter  was larger  in  the
patients  with  AF than  without  AF(p<0.001). And  in  3  patients  who  were
operated  after  50-year-old,  AF  developed  and  persisted  during  follow-up
period  after  operation.  4.  Pulmonary  hypertension(PHT)(defined  as  mean
pulmonary  artery  pressure  at  rest  >  25mmHg)  was  found  in  21  patients.
Defect  diameter of PHT patients  was over  15mm in  19 patients. Frequencies
of  PHT  in  patients  with  large  defect(>15mm)  according  to  different  age
group  were  : 16-34  years old -  2/58(3.4%), 35-54  years old -  9/54(16.7%),
over  55 years  old -  7/40(17.5%)(p<0.05).Two  patients  aged  26  and  47  had
PHT  even with small defect(<15mm)  suggesting coexisting primary PHT. 5.
Frequency  of mitral  regurgitation(>II/IV)  was 6% and  mitral  valve prolapse
was  18%. Conclusion  : Although  ASD  patients  have  good  natural  history,
quite  a  number  of ASD  patients  showed  problems  such  as AF  and  PHT  if
they  were  not  operated  in  over  40  years. So  early  closure  is  recommended
even without  symptoms.
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22q  Deletion  syndrome  in  adults  with  tetralogy  of  Fallot:  cardio-
vascular  and  other  clinical  features
Catzoulis M.A.,  O’Neill S.,  Scutt L.,  Chow E.W.C., Webb  CD,  BassettA.S
Adult  Congenital Heart  Unit,  Royal  Brompton  Hospital,  London,  UK

Objective:  To  determine  the  cardiovascular  phenotype  of  22q  Deletion
Syndrome  (22qDS)  in  adults  with  tetralogy  of  Fallot  (TOF).  Background:
The  association  between  22qDS  and TOF  is  well  established  in  paediatric
populations  (̂16%)  but not in  adult cohorts. Furthermore, limited  data  exist
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regarding late  onset  features  in  this population. Methods: Consecutive  adult
patients with TOF  attending the  University  of Toronto  Congenital  Cardiac
Centre  for Adults were systematically  screened  for  clinical  features  of 22qDS
(learning  difficulties,  dysmorphic  facial  features,  hypernasal  speech,  other
birth  defects, hypocalcemia). Comprehensive  reviews of paediatric  and  adult
case notes  provided  data  on  the  cardiovascular  phenotype. 22qDS  was con-
firmed in  subjects  meeting  clinical  screening  criteria  using fluorescence in-
situ  hybridization  (FISH) methods  and  a standard  probe. Results: Seventeen
(9.8%)  of  174  subjects  had  confirmed  22qDS.  Subjects  with  22qDS  had
higher  rates  of  aberrant  subclavian  artery  (P=0.003)  and  reoperations
following  repair  (p=0.04)  than  other TOF  subjects; rates of other  cardiovas-
cular  features  did  not  differ  between  the  two  groups.  Learning  difficulties
ranged  from  very  mild to  severe  and  six  (35%)  22qDS  subjects  had a  major
psychiatric  illness  (e.g.,  major  depression  or  schizophrenia).  Conclusions:
22qDS  is common  in  adult  patients  with TOF  and  may be  associated  with
extra-cardiac  features  including  late  onset  psychiatric  disease. The  results
suggest  that  adults  with  22qDS  usually  have a similar  cardiovascular  pheno-
type  to others  with TOF, but  their  course  may be more  complicated.
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Patterns  of  in-patient  care  for  adults  with  congenital  heart  defects
Jenkins  K.J.,  Gauvreau  K.,  DelNido P.J
Children’s Hospital Boston,  Department  of  Cardiology,  Boston,  MA,  USA

To  determine  patterns  of  in-patient  care  for  adults  with  congenital  heart
defects  (CHD),  we  analyzed  data  from  all  discharges  in  New  York  and
Massachusetts  in  1996.  Cases  more  than  16  years  of  age  with  ICD-9-CM
codes  indicating  CHD  were  selected. Admissions  were  grouped  as: cardiac
surgery;  cardiac  catheterization;  non-cardiac  surgery;  and  medical.  Cardiac
surgical  procedures  were  further  grouped  as  follows:  pacemaker  insertion,
septal  defect  or  patent  ductus  closure,  valvotomy  or  replacement,  cardiac
revascularization,  or  other  cardiac  surgical  procedure.  Ischemic  cardiac  dis-
ease,  type  of  insurance,  and  in-hospital  death  were  also  tabulated. Among
2,724,409  discharges, only  3117  (0.1%)  had  CHD  (age  range  16-98  years,
median  43).  In-hospital  death  occurred  in  109  (3.5%).  Concommitant
ischemic  disease was present  in  368  (12%). Most admitted  patients had  insur-
ance: commercial  797  (26%); HMO/managed  care  678  (22%); government
1419  (45%);  other  34  (1%);  none/self-pay  189  (6%).  Half  of  admissions
included  procedures: cardiac  surgery  909  (29%), catheterization  339  (11%),
non-cardiac  surgery  293  (9%), medical  1576  (51%). Among  cardiac  surgical
admissions,  38  were  pacemakers  (4%),  276  septal  defect  or  patent  ductus
closure  (30%), 226  valvotomy  or  replacement  (25%), 136  coronary  revascu-
larization  (15%), and  233 other  cardiac  surgery  (26%). Admissions  occurred
at  270  institutions.  Most  centers  that  admitted  adults  with  CHDs  did  so
rarely. The  majority  (204  centers,  76%)  admitted  <10  patients  in  1996;
53 admitted  10-49  (20%); only  13  (5%)  admitted  50+  patients. Death  dur-
ing  admission  was  higher  at  institutions  admitting  fewer  patients  (5.0% at
<10 admits/year, 3.6% 10-49,2.6% 50+, p=  .02). Of 60 institutions that per-
formed  cardiac surgery, over half (55%) performed  <10 cases/year  in patients
with  CHD. In-patient  care  for  adults  with  CHD  is  not  centralized.  Many
institutions  occasionally  admit  and  perform  procedures  in  these  patients.
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A controlled  trial of exercise  training  in  adult  patients with  repaired
tetralogy  of  Fallot
TlierrienJ,  Fredriksen PM,  Walker M,  GrantonJ,  Graham J,  Webb  G
Sir  MB  Dams Jewish  General Hospital,  Quebec, Montreal, Canada

Background: Positive effects  of physical training in adults with acquired  heart
disease  have been reported. The  role  of exercise  training  in  adults with  con-
genital  heart  disease  however,  is  less  well  defined.  Furthermore,  there  have
been  concerns  over  the  safety  of  exercise  training  in  such  patients.  We
assessed  the  safety  and  effect  of  exercise  training  in  adults  with  repaired
Tetralogy  of  Fallot  (TOF). Methods: Eighteen  adult  patients  with  repaired
TOF  were  randomized  to  participate  in  a  three  month  structured  exercise
program  (exercise group, 9 patients)  or  to  continue  their  usual  exercise  rou-
tine  (control  group, 9  patients). Each  patient  in  the  exercise  group  received
an  individualized  exercise program to  be performed  3 times a week, where-
as  the  control  group  was  told  to  continue  living  their  life  as  usual.
Cardiopulmonary  testing  was  performed  in  all  patients  at  baseline  (before
randomization)  and  at  the  end  of the  study. Results: No  death  or  incidents
occurred  during  the  study  period. There  was  a significant  increase  in  peak
oxygen  consumption  in  the  exercise  group  by  the  study  end  (22.1  mlxkg-
lxmin-1  vs 24.3 mlxkg-lxmin-l,p=0.049), whereas it remained  unchanged
in  the  control  group  (21.8  mlxkg-lxmin-1  vs  22.1  mlxkg-lxmin-1,

p=0.825). There  was also a trend  in the  exercise group  toward  an  increase  in
exercise duration (720 sec vs 787 sec, p=0.084), while a decrease  was present
in the control  group  (776 sec  vs 724 sec, p=0.082). Conclusion: In clinically
stable adult  patients with repaired TOF, a moderate  level of exercise  training
appears  safe  and  improves  aerobic  capacity. Exercise  training should  thus  be
encouraged  in these patients.
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Pregnancy outcomes  after  atrial repair for transposition of the  great
arteries  (TGA)
Canobbio  MM.,  Morris C,  Graham T.P
National  Pregnancy in  Complex  Congenital  Heart Disease  Registry,  Los  Angeles,
CA,  USA

We  report  on  pregnancy  outcomes  after  atrial  repair  ofTGA  from  12 cen-
ters  in  a  national  registry. After  public  announcement,  clinicians  reported
pregnancies  using  a standard  format.  Fifty  pregnancies  were  reported  in  31
women. The  majority  (n=29)  had Mustard  procedure, 2  had  Senning.Time
between  atrial  repair  and  pregnancy  ranged  from  9  to  27  yrs  (m.  19.2 yrs).
Age at pregnancy  was at 23 yrs (range  163̂1).At pregnancy. 42 women  were
NYHA  Class  1,6  were  Class  II  and 2 were  Class III. 31%  of the  infants  were
delivered prematurely and weighed 2809 g. Mean gestational  age was 35 wks.
30%were  delivered  by  Cesarean  section,  3  for  cardiac  indications.  Maternal
complications  included  arrhythmias  in 3, and  hemoptysis  in  2. Heart  failure
occurred  in 25% of the  pregnancies, developing during the second  and  third
trimester  and  in  2  at  5-6  days  post-partum.  Severe  right  ventricular  failure
led  to  cardiac  transplantation  5 months  after  delivery  in  one. Another  who
developed  heart  failure  required  hemodialysis  post-partum  then  died  sud-
denly  one  month  after  delivery. There  is  one  late  death. We  conclude  that
pregnancy  after  atrial  repair carries a moderated  degree  of risk and should be
undertaken  with  caution.
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Functional  outcome  of  Ross  procedure  in  children
Hraska V, Krajci  M,  Vrsanska V*,  Kaldararova  M*,  Omejc  I.  C.
Department  of  Cardiovascular  Surgery,  Childrcti’s  University  Hospital, Bratislava,
Slovakia.,  *Department  of Cardiology,  Children’s University  Hospital, Bratislava,
Slovakia

OBJECTIVE: The  aim of our  study  was to  analyze  functional  effects  of  the
replacement  of aortic  root  with pulmonary  valve autograft  (Ross  procedure)
in  children  with  congenital  anomaly  of  the  aortic  valve. METHODS  AND
DATA: Between  December  1997 and December  2000, a total  of 30 patients
underwent  the  Ross  procedure.  Indication  for  surgery  was  severe  aortic
regurgitation  (21  patients)  or  a  combination  of  aortic  regurgitation  and
stenosis  (8  patients). One  patient  with  severe  subaortic  stenosis  underwent
Ross-Konno  procedure.  Average  age  at  operation  was  12.9  +-  4.1  years
(from  4.5  to  17  years)  RESULTS: Survival  on  average  follow  up  period  of
15 months  is  100%. 16 patients  (54%) had  no  or  trace  neo-aortic  regurgita-
tion,  trivial  aortic  regurgitation  was  discovered  in  13  patients  (43%)  One
patient  with  structural  anomaly  of the  pulmonary  valve  had mild  neo-aortic
regurgitation. Within  the  follow  up  period, there  has been  a significant  (p<
0.001)  reduction  in  the  diastolic diameter  of  the  left  ventricle  (LVDd)  both
in  absolute  and  index  terms.  Other  echocardiographic  parameters  (FS, EF)
were  within  the  normal  range. Dysrhythmia  was  not  noted  in  any  of  the
patients, while T-wave  inversion on ECG  was recorded  in 4 patients. 32% of
all  operated  patients  are  without  medication,  while  the  rest  are on  medica-
tion for  a period of six to twelve months after  surgery  in correlation with  the
patients’  clinical  state. CONCLUSION:  Replacement  of  aortic  root  with
pulmonary  valve  autograft  is a surgical  method  of  choice  in  children  with
congenital or acquired anomaly of the aortic  valve. With the technical  aspects
of  this  procedure  well  accomplished,  mortality  nears  zero. The  functional
outcome of operation  is encouraging, but  follow  up  is too short  to make  any
firm  conclusion.
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Longterm fate of xeno-  and homografts  in the reconstruction of the
right  ventricular  outflow  tract
WeipertJ.,  Homann M., Meiidler N., Paek  S.U.,  Holper  K., Meistier H.,  HessJ.,
Lange R.
German Heart Center,  Munich,  Germany

Allografts  are considered  the conduit  of choice for the reconstruction  of the
right  ventricular  outflow  tract  (RVOT),  yet  their  availability  is  limited  and
therefore  xenografe  are implanted  as well. We  compared  the long  term  dura-
bility  of  both  grafts  in  the  RVOT.  Patients:  From  1/1974  to  6/2000  401  .
patients  (survival  time  more  than  90 days)  with  pulmonary  atresia  (n = 133),
tetralogy  of Fallot  (n =  96);DORV  (n = 21) orTGA  (n =  46) patients  with
Rastelli  type  correction; patients with  truncus  arteriosus  communis  (n = 105)
were studied. Results: 20 year survival analysis showed a significantly  (p = 0.01)
better survival of patients withTOF/pulmonary  atresia (83 –  5%) and Rastelli-
type  surgery  (81  +  8%) compared  to TAC  patients  (69 –  8%). Conduit  relat-
ed  (allograft  vs. xenograft  as initial  graft)  patient  survival  analysis  showed no
significant  (p =  0.5) difference,  survival being 84 – 4 % for allograft  and 77  i
5% for xenograft  patients. Comparing allo- vs. xenograft, the conduit  exchange
rate  was not significantly  different  (p =  0.2) for conduit  diameters  < 15mm,
being  41 +  9% for  allografts  and 30 –  6% for xenografts.  For allografts  with
diameter  greater  than  15mm conduit  survival rate  was significantly  (p = 0.02)
higher,  being  60  –  8%  compared  to  30  +  10% for  xenograft  conduits.
Conclusion: Conduits  of either  origin  with  diameters  less than  15mm  exhibit
a  high  probability  for  replacement. The  reason  for  conduit  exchange  is not
always structural  deterioration  but  also  outgrowth  of the  small  diameter. For
conduit  diameters >  15mm, allograft  conduits performed  significantly  better as
compared  to  xenografts.  Allografts  remain  an  important  tool  in  the  recon-
struction  of the  RVOT  with  excellent  20 year  graft  and patient  survival.
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Pericardial  tissue  valve  and  gortex  conduit:  an excellent  alternative
for  right  ventricular  reconstruction  in  children
Bradley S. Allen, Chawki El-Zcin, Joseph  P. Cava,  Mary Jane Barth, Michel N.  Hbawi
Tlie Heart Institute  For Childreti,  Oak Lawn, Illinois,  USA

Objectives: There  is still  no  perfect  conduit  for reconstruction  of the  right
ventricular  outflow  tract  (RVOT)in  children.  Homografts  are  not  always
available  in the  appropriate  size, and  degenerate  in  a few  years. This  study
evaluates  the  pericardial  valve  with  Gortex  conduit  as  an  alternative  for
RVOT  construction.  Methods:  From  1/1/93-9/30/99  a  pericardial  tissue
valve  was inserted  in all patients  undergoing  RVOT  reconstruction  or pul-
monary  valve  replacement  (PVR)  who were  large enough  to accommodate
a  tissue  valve.  In  patients  without  a  native  main  pulmonary  artery,  a new
technique  was used  to  construct  an  RV-PA  conduit  out  of a  flat  sheet  of
Gortex,  since  dacron  frequently  leads to stenosis. Data  was collected  by ret-
rospective  review, follow-up  echocardiograms, and assessment by a single car-
diologist. Results: There  were  48 patients, 22 undergoing  a PVR alone, and
26  a RV-PA  valved  Gortex  conduit.  Diagnosis  included TOF  (n=25); trun-
cus  arteriosis  (n=9);VSD  with  PA (n=5); DORV  (n=4); D-TGA  with  PS
(n=2); and 1 each  IAA with  sub AS.VSD  with  PI, and PS s/p  Ross  proce-
dure. Patient  age ranged  from  3̂33  years, and  all surgeries  were reoperations.
The  valve  sizes  ranged  from  193̂3mm,  and the median  hospital  length  of
stay  was 4 days. There  were  2 (4.2%)  perioperative  and 1 (2.1%)  late deaths,
none  related to the valve or Gortex  conduit. At a follow-up  of 9-80  months
(37  –16 months), all remaining  45 patients  are NYHA  class I, all valves are
functional,  and no patient  (0/45)  has required  valve or conduit  replacement
or  revision; more  importantly,  echocardiogram  revealed  no  significant  valve
or  conduit  stenosis  (mean  gradient  16–8 mmHg.), as well  as no evidence of
regurgitation  or  structural  degeneration.  Conclusions: A  pericardial  tissue
valve  and Gortex  conduit  provides  a  reliable  alternative  for RVOT  recon-
struction  in pediatric  patients. It  is readily  available in  all sizes, molds  in the
limited  retrosternal  space, and has outstanding  intermediate  results  with no
evidence of failure  or deterioration  up to 7 years  after  insertion.
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Medium  term  follow  up  after  percutaneus  transseptal  mitral com-
missurotomy  in children  below  12 years
R.Yadav,  S.S. Kothari,  R.Jutieja,A.  Saxena
Deparment  Of Cardiology, Aiims, New Delhi,  India

Follow  up  results  of  percutaneous  transseptal  mitral  commissurotomy
(PTMC)  in the young children  are not known. Records of 60 children, mean
age  10.8–1.2  years  (range  7̂12 years), who  underwent  PTMC  before  Dec

1999, were  analyzed for their  symptom  status  and mitral  valve  area  ( MVA)
following  PTMC. Forty  two (70%) patients  how completed  more  than one
year  follow-up  were  included  in  the  present  study.  Before  PTMC  their
NYHA  class was HI in 52% (n=22), IV in 14.3% (n=6) and  MVA 0.59–0.15
cm2  (range  0.5 to 0.9 cm2).Two  patients  had severe MR and 2 had subop-
timal  result. Of the  remaining 38 patients who  had  successful  PTMC, during
mean  follow  up of 33.4–15.2  months  (range  12 to 82 months), all  were  in
either  NYHA  class I  (74%) or class II ( 26%). Mean  MVA  at follow  up  was
1.49–0.5  cm2 (range  0.9-2.9  cm2) as compared  to  area just  after  PTMC
1.54–0.29  cm2  (range  1.2 to 2.7 cm2). Restenosis  as defined  by  valve  area
<;1  cm2 after  successful  PTMC  was present  in 5 out of 38  (13%).This did
not  correlate  with  MVA before  or  after  PTMC  and  age of  the  patient.
Conclusion: PTMC in children  <;12 years is an effective  palliation on medium
term  follow up.
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Evaluation  of risk  factors  for homograft  calcification
Krishtian  U., Mahalakshmi  L., Umesan  CV., Verghese  S., Murthy  KS.,
Cherian  KM.
lnstitue Of Cardiovascular Diseases,  Chamai,  India

Homograft  (HG) conduits  are routinely  used to establish continuity  between
the  RV and PA. HG in children  are noted  to  calcify  very  early in the postop
period. This  retrospective  study  aims to  evaluate  risk  factors  for HG  calcifi-
cation  and correlate  it with other HG related  complications. Of 222 patients
(129  m, 93  f) with  a median  age 5.5  years  (lmo-44yrs)  who  underwent
surgery  using HG during July  1991-Jun 2000,83.5% were children. The pri-
mary  diagnoses were TOF/ DORV  (63%),TGA,VSD  (17%),TOF, PA (16%),
Truncus  (3%) and others. A total of 236 HG were implanted  in 222 patients-
51.3%  aortic  and 48.7% pulmonary  HG. The  sizes  ranged  from  82̂8mm.,
146  had  no  gradient,  33  mild  (<  30mm),  4  moderate  (3O-50mm)  and
4 severe  obstruction  immediately  postop.  134 pts had a follow-up of at  least
3  mo. available ( 3-88 mo). Calcification  was detected  in 43 (32%) of which
75%  were  aortic HG (p<0.01). Median  time  for detection  of earliest  calcifi-
cation  was  17mo (34̂0mo). 47% of these  had  no obstruction, while 35% had
mild,  14% moderate  and 3% severe  HG  obstruction.  Rapid  wt  gain  after
surgery  (>3kg/year)  was associated  with  a higher  incidence  of  calcification
(p<0.04).This  correlated  with  times of growth  spurt ^  age groups (1-4  and
peripuberty)  (p<0.04).There  was no correlation between  diagnosis, position,
HG  size, ABO compatibility, donor  age, postop  fever, HG gradient/  regurgi-
tation  and calcification.  Conclusion: Aortic HG and rapid  weight  gain  post-
op  were  associated  with  a higher  risk  of HG  calcification.
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Surgical  mitral  valvuloplasty  in  paediatric  patients
FragalaJ.,  Neves  F.S.,Trigo  C,  Nogueira  G.,Fragata  /.,  RoquetteJ
Hospital  De Santa  Maria,  Lisboa,  Portugal

Introduction: Valve surgery  in children,  is aimed  at restoring  correct  hemo-
dynamics with limited  resort  to prostheses, which  would  imply  early deteri-
oration  or  definitive  hypocoagulation.  Objective:  To  report  a  serie  of
paediatric pts with acquired  mitral  pathology  for whom  it was possible, in  all
cases but one, to repair the demaged  valve. Material  and Methods: Between
Oct.98  and  Jul.OO, 25 children  with  heart  valve  disease, 22(88%)  rheumatic
and  3(12%) post-endocarditis, were operated upon. Sixteen female, mean age
age 11.6–3.54 yrs (5 to 17) and mean weight 29.4–9.02kg. All pts had mitral
pathology:  16 had pure  mitral  regurgitation(reg)  and 9 had  reg+  stenosis.
Four  had associated  severe  aortic  reg and 1 significant  tricuspid  reg. Results:
In all operations the intention  was to repair the mitral  valve. Only one pt had
a mechanical  prostheses implanted. In 24 cases complex  valvuloplasties  were
performed  (extended  commissurotomy,  shortening  of  chordae,  reconstruc-
tion  of  valve  leaflets-patching  or  extension  of  the  posterior  leaflet  and
reshaping  of  the  annulus).  In  4 pts  homographs  were  implanted  in  aortic
position. Average CPB time  was 76.4+33.96mins  and Ao clamping time was
56.08+32.29mins. One pt died  in hospital  from  sepsis, there  were no other
mortality or morbidity. Surgical results were accessed by intra-operativeTEE,
and only one pt had a significant  residual  defect  (mitral reg. grade  II/III and
mitral  gradient  lOmmHg). Follow  up (Max 2  yrs): Mean  reduction  in LVd
was  18,7%–7%,  in  LA 21,6%–12%  and in  PAP was 29,6%–17%;  two pts
have  mitral  re-stenosis but only one needs  to be re-op. Conclusions: Mitral
valve repair in children can be achieved in the majority of but only one cases,
although  it might be palliative.
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Reconstruction  of  the  right  ventricular  outflow  tract  in  children
undergoing  the  Ross  procedure
Yasushi Yoshikawa,  Hideki  Uetnura, Toshikatsu Yagihara, Youichi Kawahira, Yoshiro
Yoshikawa,  Soichiro  Kitamura
National  Cardioittscular Center,  Osaka, Japan

Objective: To  determine  whether  surgical  options  for  reconstruction  of  the
RV  outflow  tract  leave  problems  after  the  Ross  procedure  in  children.
Methods:  Since  1992,  30  children  have  undergone  the  Ross  procedure,
including the Ross-Konno procedure  in 6. Of these, a pulmonary  homograft
was used  for reconstruction  of the  RV outflow  tract  in  4, and a tailored  het-
erologous pericardial roll in 4. In the other  22, autologous tissues were exclu-
sively  used  as a posterior  wall of the channel, placing another  patch  (bearing
a monocusp  in  8) anteriorly. Results: All the patients survived the  procedure.
Reoperation  has been  needed  thus  far  in one  for  infection  of the  prosthetic
patch placed  at the  RV outflow  tract, and catheter  intervention  in 2 for  mild
obstruction  across  the  RV  outflow  tract.  Postoperative  catheterization
demonstrated; RA  pressure 7 –  4 (4 ~ 20) mmHg  (higher  than  lOmmHg in
3), RVEDV  124 –  33  (84 ~  183) % of the  anticipated  normal  value  (greater
than  150% in  5), RVEF 55  –  6  (46 ~  66)  %, and  Cardiac  Index  3.2  –  0.5
(2.4 ~ 3.7) l/min/m2.The  Konno incision, residual pulmonary  hypertension,
and  coronary  arterial  obstruction  preoperatively  present, were  unfavourable
factors  affecting  these  parameters. The  presence  of  a  competent  trifoliate
valve  at  the  RV outflow  tract  provided  higher  diastolic  PA pressure  (11  –  7
mmHg)  than  others  (3  –  2  mmHg, p=0.021).  In  the  5 patients  with  post-
operative  RVEDV greater  than  150%, use of a pulmonary  homograft  should
have  been  promoted  for  better  postoperative  cardiac  performance.
Conclusion: RV performance  was unlikely  impaired  even without  a compe-
tent  pulmonary  valve  in  the  majority  of  our  patients. Use  of  a  homograft,
however, could  be preferred  in  a selected  group of patients  with  deleterious
circumstances  on  postoperative  RV  function.

184
Long-term  follow-up  of  mechanical  versus  biological  mitral  valve
replacement  in  patients  ages 1 - 2 5  years
Zolmir  Al  Halees, Maie  Slialtid, Mohamed  Fawzy,  Omar  Calal
King  Faisal Specialist Hospital  &  Research Centre,  Riyadh,  Saudi  Arabia

Objective:  To  determine  the  difference  in  long-term  outcome  between
mechanical and bioprosthesis after  mitral  valve replacement  (MVR)  in a very
young  population  still  with  predominant  rheumatic  heart  disease. Method:
Between  1978  and  1993,  178  patients(pts)  age  1  to  25  years  underwent
MVR.  Preoperative  demographics  are  shown  in  the  table  below.  Results:
There  was 10/98(10%)  mortality  in group M versus  1% in group B (pvalue=
0.0151).  Six(6%)  of  the  deaths  in group M  occured  in  patients  <  3 years of
age. Patients  were  followed  for  up  to  20 years, mean  11 + / -  6.2, range 7̂20
years. 16% were lost to follow-up  in group M and  10% in group B. Late mor-
tality  was  13% in group M  versus 3% in group B (pvalue=0.0282). Actuarial
survival  at  18 years (excluding hospital mortality)  in group M  was 48.3% +/-
14  versus  89% +/ -  7.6  in  group  B(pvalue<0.005).  Freedom  from  reopera-
tion  at  18 years  was 75% +/-6  for  group  M  versus 37% +/ -  8.5  for  group
B(pvalue<0.005).  Conclusions:  In  our  population,  despite  the  higher  need
for  reoperation, the  overall  survival  of  patients  with  MVR  using  a biopros-
thesis  is  significantly  better  than  in  patients  with  mechanical  prosthesis.
Biological  prosthesis should  still be considered  in young patients  particularly
young females  who  wish to  have children or those who cannot  be  anticoag-
ulated.

185
Surgical  management  of  aortic  insufficiency  in  the  pediatric  age
group: re-emphasis  of  aortic  valve  cusp-plasty
Marchau  F.E.J.F., Hutter  P.H.,  HitchcockJ.F.,Bennink  C.B.W.E.,  Meijboom  E.J.
Willielmitia  Children’s  Hospital,  Utrecht, Netherlands

Background:  .To  evaluate  if aortic  cusp  plasty  can  prevent  premature  aortic
valve  replacement  in  severe  aortic  insufficiency,  aortic  valve  cusp-plasty  was
used  in  a  selected  group  of  children  and  the  outcome  was  evaluated.
Population:  Patients(n=6)  with  severe  aortic  valvular  incompetence  (grade
3-4/4)  due  to  balloon  valvuloplasty  (3), tricuspid  aortic  valve fusion(l)  and
prolapsing  cusps  (2)  were  included. Age  ranged  from  2.5  to  15.5  yr  and
weight  from  13  to  74  kg. Preoperative  NYHA  functional  class  was  I  in  2
patients and  IV in  4 patients  .Technique: In  all patients the  prolapsing  leaflet
was  brought  to  the  level  of  coaptation  by  resuspension  of  the  leaflets  at
adjacent  commissures with mattrass sutures and re-enforced  with ’pledgets’ of

patients own pericardium.Two  bicuspid  valves required  post-dilatation  tear-
repair, one post-dilation  tricuspid valve with a prolapsing cusp needed resus-
pension. Methods: Pre-  and post-operatively  aortic  insufficiency  was graded,
left  ventricular  end-diastolic diameter  (LVEDD) and shortening  fraction  (SF)
were measured  by a blinded observer  by Doppler  echocardiography. Results:
Five of six patients improved  on  a scale from  1 to  4 by at  least 2 grades. One
still  has  a grade  3-4  insufficiency.This  improvement  was statistically  signifi-
cant  (p=0.02)The  mean  preoperative  LVEDD  was 51.5mm  (SEM  2.8)  and
the  mean  post operative  LVEDD  was 44.0 mm  (SEM 2.6)  (p=0.03). SF was
preoperative  35.5%(SEM  1.8  )and postoperative  37.7%(SEM  2.5)  (NS). No
deaths  occurred  and  no  valve  replacement  was  required.  Exercise  tolerance
improved  in  all  patients. Conclusion:  Native  aortic  valve  cusp  repair  seems
to  be  a  valuable  alternative  in  the  management  of  aortic  insufficiency  in
children  and  may prevent or  postpone  aortic  valve replacement. This  option
is  important  since  it  allows  a  more  cavalier  approach  to  neonatal  balloon-
dilation  of valvular  aortic  stenosis.

186
Surgery  for  rheumatic  mitral  valve  disease  in  patients  aged  under
twentyone  years  in  the  south  pacific  region
K.  Finucane, C.K.  Choong,  C.  O’Donncll,  T. West, T.L.  Gentles
Australia  &  New  Zealand  Cardiac Society,  Rocs, Auckland,  New  Zealand

OBJECTIVE: The  institute  provides  a  pediatric  surgical  service  for  New
Zealand  and  the  South  Pacific  region. The  patients  encountered  are  unique
in  that  they  often  present  late  and  postoperative  anticoagulation  cannot  be
monitored  in  some  patients  due  to  geographical  or  socio-economical  rea-
sons.  Because  of  this,  we  perform  mitral  valve  repair  on  severely  affected
valves that  would  otherwise  have been  replaced. We  review our  results  over
the  last decade. METHODS: Between  1990 and  1999,73 patients  (41 males)
aged 13.5+/-4.0  (3.72̂0.5)  years underwent  rheumatic  mitral  valve surgery.
Neighboring  Pacific  Islanders  (Fiji, Tahiti,  Cook  Islands)  made  up  53% of
patients, New  Zealand  (NZ)  indigenous  Maori  30%, NZ  Polynesians  15%
and Caucasians  1%. Mitral  regurgitation  was present  in 81%, stenosis  5% and
mixed  disease  14%. Concomitant  aortic  or  tricuspid  disease  in  73%. Acute
rheumatic  carditis  was  present  in  45%. Preoperatively  74% of  the  patients
were  in  NYHA  class  III  or  IV  with  8  patients  requiring  preoperative  ICU
support. RESULTS: Mitral  valve repair  was undertaken  in  42% and  replace-
ment in  58%. Concomitant  aortic or tricuspid surgery  in 49%.The  operative
mortality  was  4%. No  death  occurred  in  the  acute  carditis  group  or  the  8
patients who  required  preoperative  ICU  care. Patients  with  acute  rheumatic
fever  were  not  more  likely  to  require  mitral  valve  replacement  than  those
without  active  carditis  (17/33  vs 26/40,  p=ns).  Follow-up  was  86% com-
plete, mean  duration  24  (0.97̂6.6)  months. There  were  3  (4%)  reoperations
(mean duration-36months)  and  1  late  death  (cause-unknown). At  follow  up,
48  patients  were  in  NYHA  class I  and  11  patients  in  class  II.  CONCLU-
SIONS:  Despite  significant  preoperative  morbidity  and  severely  affected
valves,  rheumatic  mitral  valve  surgery  in  children  and  adolescents  can  be
associated  with  low  operative  mortality  and  good  clinical  outcome. Acute
rheumatic  carditis  is not  associated  with  an  increased  need  for  mitral  valve
replacement.

187
Repair  of  congenital  mitral  valve  dysplasia  in  infants  and  children
C.  Stettin,  M.A.Padalino,  V.L. Vida, M.Rubino,  O.Milanesi,  D.Casawlto
Department  of  Cardiac Surgery,  University of  Padow,  Italy

Objective: surgical management  of congenital  mitral  valve  (MV)  dysplasia  in
the  pediatric  age group  remains a therapeutic  chellenge  for  the  wide spec-
trum  of  morphological  abnormalities  and  the  high  incidence  of  associated
cardiac anomalies. Methods: thirty-eight  consecutive  children  (M/F=20/18)
with  mean  age  of  5,2  years  (range  45  days-18  years)were  treated  surgically
for  congenital  MV disease between January  1987 and July  2000. Six patients
(16%)  were  under  12  months  of age, while  22  (58%)were  younger  than  5
years.Twenty-two  patients  presented  with  MV  incompetence  (or  prevalent
incompetence),  while  16  presented  with  stenosis  (or  prevalent
stenosis).Associated  cardiac  anomalies  were  present  in  24  patients
(63%).Results: mitral  valve  repair  was possible  in  all. There  was one  hospital
death  (2.6%) in  a patient  with  associated  aortic  and  subaortic  stenosis, who
diad  for  severe  left  ventricular fibroelastosis after  MV repair and Ross proce-
dure. Four patients required  reoperation  for MV  restenosis  (re-repair in one,
MV  replacement  with  mechanical  prostheses  in  3)  1.3  months,  4  months,
27 months and  5.6  years after  repair, with no operative death.Thera  was only
one  late  death  for  prosthetic  valve thrombosis  10 months  after  surgery. At a
mean  follow  up of 78 months  (range  14 months-13.1  years)  all survivors  are
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asymptomatic  and  well.  Actuarial  survival  at  13.1  years  is  91%.
Echocardiography  performed  in  all of them shows no or  mild  incompetence
or  stenosis  in  71%, while  residual  moderate  incompetence  persists  in  six.
Conclusions:  mitral  valve  reconstructive  procedures  in  infants  and  children
with  congenital  MV  dysplasia  may  be  effective  and  reliable  with  low
mortality  and  low  reoperation  rate.  Mitral  valve  repair  should  always  be
attempted,  especially  in  infants, despite  the  frequent  severity  of  MV disease,
to  avoid  the  drawbacks  of the  currently  available  prostheses.

188
Use of Medtronic  Freestyle  bioprosthesis  in  congenital  heart  disease-
N.  Kang,  C.R.  Nutm,  D. Andrews*,  I.A.  Nicholson,  R.B.  Chard
Tlie  Children’s  Hospital  at  Westmead,  Sydney,  Australia  and  *Princess  Margaret
Hospital for  Children,  Perth,  Australia

INTRODUCTION: We  have  been  using  the  Medtronic  Freestyle biopros-
thesis  recently  in  the  hope  of overcoming some  of the  limitations  associated
with  homografts  and  stented  valves. The  aim  of this  study  was to  review  the
performance  of  this  prosthesis  in  congenital  heart  lesions  and  examine  the
rate of  calcification  in  these  prostheses. METHODS: Prospectively  collected
data  for  all  patients  having  Freestyle  bioprostheses  implanted  for  congenital
heart  disease  were  reviewed. Clinical  and  echocardiographic  data  were  anal-
ysed. Limited  CT  scans  are being performed  to  quantify  the  degree  of bio-
prosthetic  calcification.  RESULTS:  Twenty-three  bioprostheses  were
implanted.  Fourteen  were  used  as  RV  to  PA  conduits.  There  were  5
subcoronary  aortic  valve  replacements,  3  aortic  root  replacements  and
1  pulmonary  valve replacement. Median  age at  implant  was 8.0  years  (range
13 days to  22 years). Median  implant  size  was 23mm  (range  122̂7mm). One
neonate  with  truncus  arteriosus  died  perioperatively  due  to  pulmonary
hypertension.  One  conduit  was  explanted  27  months  after  repair  of  neona-
tal  truncus  because  of  obstruction  proximal  to  the  conduit  attachment.
Radiographic  examination  of  the  explanted  conduit  demonstrated  no
significant  calcification  and  the  leaflets  remained  pliable  and  mobile  (see
figure  1).There  has been no incidence  of significant  prosthetic  regurgitation,
thromboembolism  or  endocarditis  at mean  follow-up  of  19.1 months  (range
7  to  35  months)  and  all  gradients  are  less  than  25mmHg  at  present.
CONCLUSIONS: The  Freestyle  valve  has proved  to  be  a versatile biopros-
thesis  in  children  for  a  variety  of indications.  Post-operative  haemodynamic
performance  and  freedom  from  valve-related  complications  has been  excel-
lent. The  results  of CT  scan quantified  bioprosthetic  calcification  are  awaited.
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Influence  of  fetal  and  postnatal  growth  on  heart  rate  variability  in
young  infants
Massin,  M.M.,  Withojs,  N.,  Macytis,  K.,  Ravel,  F
University  Of  Liege,  Belgium

The  Barker  hypothesis  states  that  fetal  undernutrition  programs  later cardio-
vascular  disease. Heart  rate  variability  (HRV), a measure  of  cardiac  autonomic
control,  was  analyzed  in  infants  to  assess  the  hypothesis  that  early  under-
nutrition  may  induce  autonomic  dysfunction  that  could  play  a  role  in  that
programming.  ECG  data  were  collected  in  505  healthy  infants  aged  5  to
12  weeks  (birth  weight  2400  to  4830g, mean  3206g). HRV  measures  were
calculated  over  400min  of  sleep.  Statistical  associations  between  5  time-
domain  HRV  indices  (SDNN,  SDNNi,  SDANNi,  rMSSD,  pNN50),
5  frequency-domain  indices  (spectral  power  in  the  very low (VLF), low (LF)
and  high  (HF)  frequency  regions,  total  spectral  index  (TSI)  and  LF/HF
ratio), and  early growth  indices  were  established by linear  regression analysis.
A  significant  positive  correlation  (p<0,05)  between  birth  weight,  neonatal
weight  to  head  circumference  ratio  and  postnatal  weight  gain, and  the  HRV
indices  mostly  influenced  by  the  sympathetic  activity  (SDNN,  SDNNi,
SDANNi,VLF, LF.TSI)  was demonstrated  in  11 and  12-week-old  infants. A
slighter  correlation  was found  in younger  infants  between  the same  indices.
Our  data  suggest  the influence  of fetal and postnatal growth  on the program-
ming  of  the  autonomic  nervous  system  beyond  the  neonatal  period,
increased  sympathetic  tone  characterizing  infants  with  impaired  growth.
It  may  be  one  of  the  mechanisms  that  link  early  impaired  growth  to  later
cardiovascular  disease.

190
Correlation  between  one  year  neurodevelopmental  tests  and  eight
year  achievement  tests  in  cohort  of  infant  heart  surgery  patients
Ellen  MeCralh,  Lenny  Rappapor, David  Wypij,Jatte  W. Newburger,  David  Bellinger
Childrens  Hospital,  Boston,  MA,  USA

The  choice  of neurodevelopmental  endpoints  for  trials  in  congenital  heart
patients  must balance  the  need  for  relevance  to  long-term  function  against
the  expense entailed  in  follow-up  of children  over  many  years. The  purpose
of our  study  was to  assess the  predictive  validity of scores  at age one year  on
the Bayley  Scales of Infant  Development  for  later  ability  and achievement  in
children  who undergo infant  heart surgery. Our  goals were pursued using the
Boston  Circulatory  Arrest  Study  database  of  children  with  D-TGA  who
underwent  the  arterial  switch  operation  before  age  3 months.  In  this  study,
children  underwent  testing  at  age  one  year  with  the  Psychomotor
Development  Index  (PDI)  and  Mental  Development  Index  (MDI)  of  the
Bayley  Scales and  at  age  eight  years  with  a battery  including  the WISC-III
and  the  WIAT.  We  examined  the  correlation  between  outcomes  using
Spearman correlation coefficients.Testing  both  at ages 1 and 8 years was per-
formed  in  144 children.  One-year  PDI  scores  were  significantly  correlated
with  8-year  Full  Scale  IQ  (r=.22,  P=.OO8), Verbal  IQ  (r=.21,  P=.01),
Performance  IQ  (r=.19. P=.O2), and  Composite  Math Achievement  (r=.2O,
P=.01),  and  with  a trend  toward  Composite  Reading Achievement  (r=.15,
P=.O8).  One-year  MDI  had  somewhat  greater  predictive  value  than  PDI,
with  significant  associations  for  Full  Scale  IQ  (r=.30,  P=.0003),Verbal  IQ
(r  =.31, P=.0001),  Performance  IQ  (r=.23,  P=.005),  Composite  Reading
Achievement  (r=.24, P=.005),  and  Composite  Math  Achievement  (r=.24,
P=.003).These  data  suggest  that  neurodevelopmental  outcomes  measured  at
1  year of age  in children  with  (CHD)  may provide  information  about  long-
term  function. The  correlations, although  significant,  are  modest  in  magni-
tude, explaining  relatively  small  amounts  of variation  in  outcomes  at  age  8.
High  MDI  and  PDI  scores  at one  year  of  age  do  not  obviate  the  need  for
long-term  follow-up.

191
An  evaluation  of  health  outcomes  and  cost-benefit  analysis  of  a
pediatric  cardiology  outreach  program
D. G.  Human,  T.J.  Hagkull,  N.  Wetmore, L.  Ceudcr, WJ.  Duncan,  M.  W.H.
Patterson, G.C.S.  Sandor,  S.YeliJ.E.  Potts
Division  Of  Cardiology,  Vancouver,  Canada

Introduction:  The  Pediatric  Cardiology  Outreach  Program  (PCOP)was
established  to provide  clinical  and  cost-effective  tertiary  care  in  8  regional
centres  across British  Columbia.This  study reports  the  results of the  program
over  the  past  5  years.  Methods: We  retrospectively  reviewed  our  clinical
database  from  1994 to  1999. We identified  patterns of referral, problems  with
patient  management,  follow-up  plans,  and  hazardous  or  undesirable  out-
comes. We  also assessed  program  growth  and  developed  a series  of cost-to-
benefit  scenarios  to  determine  whether  the  program  was  cost  effective  for
both our  hospital  and  the  families  of children  with CHD. Results: There  has
been  a consistent  annual  trend  towards a reduction  in problems with patient
management  (16.1%  to  10.2%),  hazardous  outcomes  (8.9%  to  0.8%)  and
undesirable  outcomes  (5.7%  to  1.7%)  involving  patients  seen  at  PCOP.
Between  May  1997  and  March  1999, 43% of  children  were  recommended
for  ongoing  follow-up  at  PCOP, 38% were  discharged  from  cardiac  follow-
up, and  18% were  referred  to  our  tertiary  care  hospital  (BCCH). Between
1994 and  1999 there was an increase in the clinic locations from  4 to 7 (175%
increase), clinic  days  from  11 to  33  (300% increase), and  patient  visits  from
115  to  476  (414%  increase).  Travel  costs  for  staff  (cardiologist,  nurse,
echocardiographer)  to attend  clinics range  from  $1,905 to $4,595, while  costs
for  an individual family  to  travel to BCCH  range from $429 to  $2,360.While
12̂16 patients are seen  at each clinic, the program  is cost  effective  if as few as
8 patients  are seen (range  1.7̂7.9).  Conclusions:The PCOP has grown 400%
since  1994  providing  a  clinically  useful  and  cost  effective  service.  The
decreasing  trend in problematic outcomes  likely  reflects  increased  community
awareness of patient  management  issues.

192
Acquired  von Willebrand’s  (VWD)  disease  in  children  with  patent
ductus  arteriosus
Rauch  R.,  Budde  U.,  Koch A.,  Girisch M.,  KlingeJ.,  Hojbeck  M.
Univ. Hospitals  Tubingen  and  Erlangen,  Labor Keeser-Arndt  Hamburg,  Germany

There  is only one report of acquired vWD in noncyanotic  children with car-
diac defects. We prospectively  examined  12 consecutive children with a large
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patent  ductus  arteriosus  (PDA)  for  acquired  vWD. 4/12  children  (33%) had
a deficiency of the largest multimers, similar to vWD type 2B. These children
were  younger  (2.0  vs. 4.8  years)  than  the  remaining  cohort.  vWF  antigen
(67%) and  collagen binding activity  (44.5%)  were  lower  than  in the remain-
ing 8 pts. One  pt. had a prolonged  aPTT. FVIII  activity, INR, fibrinogen and
platelet count  were normal in  all pts. History  did not  depict  a clear  difference
in  bleeding  tendency  between  the  two  subgroups.  Cardiac  catheterization
revealed  a higher  shunting  across  the  PDA  in  children  with  vWD  (Qp/Qs
1.47:  1  vs.  1.33:  1).  Following  PDA  occlusion  with  an  Amplatzer-duct-
occluder, pts. with vWD showed  progressive  recovery of the  large multimers
confirming  the  acquired  nature  of the disorder. To our knowledge  this  is the
first report  of  an association between  acquired vWD  and PDA.The  presence
of acquired  vWD  in  33% of children with  clinically  relevant  PDA suggests a
considerable  prevalence  of this  disorder.

193
Tetralogy  of  Fallot  in  subsaharian Africa: experience  of  Institut  de
Cardiologie  d’Abidjan
Guikahue  K.M.,  Kramoh  K.E.,  Metros  D.,  ChauvetJ.,  Kangah  K.M.,  Traboulsi-
Ake  E.,  Yapobi Y.
Iiistitut  de  Cardiologie d’Abidjan,  Cote  D’lvoire

From January  1980 to December  1999,114  cases of tetralogy  of  Fallot  have
been  hospitalized  at Institut de Cardiologie  d’Abidjan.The  mean age was 5.7
years  (extremes  : 6  months  and  29  years  ), the  mean  weight  was  16.4  Kg
(extremes: 6.3  and  55  Kg). Twenty  three  cases  had  cyanotic  spells  while  91
cases  had  few  symptoms. The  echographic  and  cineangiographic  studies
showed  65 cases(57%)of  regular  forms  and  49  cases (43%)of irregular  forms.
Thirty  one  patients  (27.2%)had  only  medical  managment  with  5  deaths
(16%). Twenty five patients  (21.9%)  had  palliative  with  2  deaths  (8%). Sixty
six patients  (57.9%)  had repair  with  20 operative  deaths  (30.3%). The  opera-
tive  mortality,  high  in  the  5 first  years  8/14  (57%)  droped  the  10  last  years
6/42  (14%). The  risk  factors  have  been  the  low  age  and  irregularity  of  the
anatomy. The  mean  follow  up of 7  years (extremes: 1 and  17 years)  allowed
to  notice  the  good  quality  of  life  in  the  survivors  with  2  cases  (4.3%)of
reoperations, and 3 cases of late deaths (6.5%)including 2 extracardiac deaths.
The  inclusive  motality  in our  study  was 23.6% with  the  best  quality  of  life
in  operated  group  without  late  complications.

194
A  new  approach  to  continuous  blood  pressure  monitoring  during
exercise-ECG
Barschdorff, D.,  Erig, M.,  Hussein, A.*,  Tjhen,  T.*,  Trowitzsch,  E.*
Institute  of  Electrical  Measurement,  University  of  Paderborn *Department  of
Pediatric Cardiology,  Vestische  Kinderklinik,  University  Wittcn-Herdcckc,  Germany

Conventional  non-invasive  blood  pressure  measurements  utilizing  inflatable
cufis  around  arm,  wrist  or  finger  (Riva-Rocci,  oscillometric)  only  allow
readings  at  discrete  times with  intervals  in  the  range  of  minutes.  However,
during  stress  ECG  tests  a continuous  blood  pressure  monitoring  indicating
dynamic  blood  pressure  changes  would  enable  much  better  insight  in  the
cardiovascular  regulating  system. Our  new  approach  is based on  the  depen-
dence  of  the  instantaneous  heart  rate, the  pube  wave  velocity  and  derived
parameters  on  the  blood  pressure.  Systolic  and  diastolic  pressures  are  com-
puted  on  a beat  to  beat  basis  using  an  artificial  neural  network  (ANN).  As
input  for the ANN  we calculated generalized  input  transfer  functions, which
are  normalized  with  regard  to  the  individual  abilities. Sensor  requirements
are  an ECG  and  the  simultaneously  measured  photoplethysmogram  (PPG).
Stimulation  of blood  pressure  reactions using standard  exercise  tests on  bicy-
cle  ergometers  and  the  orthostatic  stress  test  (Schellong)  on  more  than  30
patients  in the  range of 8 to  65  years yielded  training  results  for  our  system.
Placing  the  PPG-sensor  at  the  ear  lobe  together  with  signal  enhancement
including amplitude  regulation  and  short  time  correlation  of adjacent  pulse
waves  gives  a  satisfying  rejection  of  motion  artefacts  even  during  exercise.
Our  new  method  has been  verified  using  a 24-h  blood  measuring  device,
several  oscillometric  and  Riva-Rocci  instruments  and  a  Portapres  system.
The  investigation  reveals  during  exercise  ECG  immediate  systolic  pressure
drops during  relaxation  intervals  not  visible  in  the  conventionally  measured
data. The  new  method  is  not  disturbing  the  patient  at  all  and  yields  more
accurate  information  on blood  pressure behaviour  than  previously known.

195
Doubly  committed VSD  with  absent  subarterial  conus  -  the  ’non-
spelling’ form  of  tetralogy  of  Fallot
Peter C.  Frommelt,  Michele A.  Frommelt
Children’s  Hospital  of Wisconsin,  Medical College of Wisconsin,  Milwaukee,
Wisconsin,  USA

A  rare  form  of  double  outlet  right  ventricle  (DORV)  has  been  described
with  absent  subarterial  conus  and  doubly  committed  VSD. To  assess  the
incidence  and  anatomic/clinical  features  of  this  anomaly, we  reviewed  the
medical  records  of  all  pts  diagnosed  with  tetralogy  of  Fallot  or  DORV  at
Children’s  Hospital  of Wisconsin  from  1991  through  1997  (n=190).  Nine
patients  (4.7%)  had  absent  subarterial  conus,  all  associated  with  normally
related great arteries, dextroposition  of the  aortic  (Ao) root with  at  least 50%
override  of  the  muscular  septum, and concordant  AV connections. The  roof
of  the VSD  was  formed  by  the  contiguous Ao  and  pulmonary  valves  in  all
cases, and mitral-Ao  continuity  was always present. All  had  a dilated Ao  root
(12.2  +/-  2.2mm)  and  mild-moderate  valvar  pulmonary  stenosis  (gradient
42.6 +/-  12.1mmHg)  with  significant  annular  hypoplasia  (diameter  6.2  + / -
2.1mm)  at the  initial  neonatal  study. The  RPA  was a good  size in  all  pts; the
LPA was discontinuous  in  1 pt  and stenotic  at  its origin  in  3 others. A right
aortic  arch  was commonly  present  (4/9  pts). The  pt  with  discontinuous  PA’s
required  Ao-PA  shunt  placement;  no  other  pt  required  palliative  surgery,
none  had hypercyanotic  spells, and  all had  a definite  repair at  a relatively  late
age  (21.4  + / -  14.5mo)  with  no  mortality. Two  patients  had  balloon  pul-
monary  vaivuloplasty  at  2  and  4  mo  because  of  increasing  cyanosis  which
delayed surgical  repair  until  >  12 mo  of  age. In  summary, these  patients  are
remarkably  homogeneous  group  that  likely  represents  the  extreme  form
of conal  hypoplasia  in  the spectrum of tetralogy  defects. The  absence  of sub-
arterial  conus  appears  to  alleviate  the  risk  of  hypercyanotic  spells,  predicts
excellent  response  to  balloon  vaivuloplasty  if  necessary,  and  allows  for
successful  late  definitive  repair.

196
Transcatheter  versus  surgical  closure  of  patent  ductus  arteriosus:
Changing  trend of  treatment  modality?
Lee  H.J.,  Kaascular Center, Samsung  Medical  Center,  Seoul,  Korea

To evaluate the  effect  and problems of the application of transcatheter  occlu-
sion (TCO), and  the changing  trend of treatment  modality  of patent  ductus
arteriosus(PDA), we made a retrospective  analysis of our  experience  with  228
PDA  pts  from  Nov.  1994  to  Oct.  1997  at  Samsung  Medical  Center.
Observations  made  were  as  follows;  1)  134  pts  were  managed  with TCO,
while  94  pts (including  51  neonates)  were operated(OP). 2) All  51  neonates
resistant  to  medical  management  were operated, and most of the  pts over  12
months  of  age  were  managed  with TCO  since  1998  (89  among  92  pts).
Annual  number  ofTCO/OP  over  1  month  of  age  was: ’94  ^  0/1,’95  ^
10/15/96 -  16/4/97 -  19/6/98 -  36/7/99 -  34/6,2000 -  19/4. 3) Devices
used  for TCO  were  single  coil  in  67  pts  (Gianturco  detachable(GD)  in  37,
Duct-Occlud  R(DO)  in  29, Gianturco  embolization  coil(GE)  in  1), multi-
ple  coils  in  35  pts,  Amplatzer  ductal  device  in  24  pts,  Sideris  button
device(BD)  in  7  pts, and  Rashikind  device  in  1 pts. All BD  and  Rashikind
cases  were  pre-1998  pts, and our  new multiple  coil  technique  using DO  &
GD  was applied  since  1997. Amplatzer  device  has been  introduced  in  1999.
4) Among the  94 OP  pts, 6 showed  residual  leak  on  color Doppler  and  2  of
them  needed TCO. Among  134 TCO  pts, there  were  1 technical  failure  and
1  embolization  of  the  coil  and  1  significant  residual  leak,  who  required
2nd TCOs, at  the  early  stage  of TCO  application. Another  13 cases  showed
clinically  insignificant  trivial  silent  leak. Our  current  teatment  guide  line  for
PDA  is  : Neonate  resistant  to  medical  management  ^  OP, small  ductus  ^
single  coil  (mostly GD), medium  to  large  ductus  & adult  ductus  ^  multiple
coil or Amplatzer  device.

197
Interrupted  inferior  vena  cava: associated  anomalies  in  179  cases
Gilljam  T. Freedom  RM
Hospital  For Sick  Children,  Toronto,  Ontartio,  Canada

To  delineate  anomalies  associated  with  an  interrupted  inferior  vena  cava
(FVC), in  cases with  left  atrial  isomerism  (LAI)  as well  as in  those  without,
we  reviewed  all  179  cases  presenting  at  The  Hospital  For  Sick  Children,
Toronto, from  1970 to  1997. In  151 cases (84%), there  were other  features  of
LAI such  as polysplenia, bilateral bilobed  lungs, left  atrial rhythm,  congenital
AV  block. The  spektrum  of  heart  defects  were  more  complex  in  the  LAI
group  (p=0.001, chi-square  test).The  LAI patients  had  an otherwise  normal
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heart  in  21  (14%)  versus  9  (32%)  in  the  other  group. There  were  balanced
heart  defects  in 67  (44%)  of the  LAI group  (mainly  double  outlet  ventricle)
versus 61% in  the  other  (mainly VSDs). In  63  (42%)  of the  LAI  group  there
were  unbalanced  defects  unsuitable  for  biventricular  repair, versus 7% in  the
remainder. AV block  was present  in  10  LAI  patients  (7%) only.  Extracardiac
anomalies  were  found  in  45  LAI  patients  (30%)  and  10  (36%)  of the  other
patients  (p=0.5,  NS). The  striking  feature  in  the  LAI  group  was  biliary
atresia  in  14  pats,  whereas  no  typical  extracardiac  malformation  could  be
noticied  in  the  other  group. We  conclude  that  interrupted  IVC  is  mostly
encountered  in  conjunction  with  LAI  but  cases  without  LAI  is  also  found.
In  those  pats  with  LAI the  heart  defects  are generally  more complex  whereas
the  extracardiac  malformation  frequency  is comparable.

198
Rheumatic  heart  disease  in  children  and  adolescents: evolution  and
predictive  factors  of  significant  chronic  vaivar  lesion
Z.M.A.  Meira,  C.C.C.  Mota, E.M.A.  Coularl
Faculty  of Medicine  of the Federal  University  of Minos  Gerais,  Brasil

Purpose: To  trace  the evolution  of vaivar lesions based on  clinic and  Doppler
echocardiographic  evaluations  and to  identify  the predictive factors of signif-
icant  chronic  rheumatic  vaivar  disease. Method: The  research  was  a  cohort
study  on  258  children  and  adolescents,  aged  between  3.7  and  19.2  years
(mean  age  10.2  –  2.6  years).The  total  follow-up  period  varied  between  two
and  15 years, resulting  in  1383 patients-year  (mean  of  5.4  –  2.7  years).The
diagnosis  of  rheumatic  fever  was  based  on  the  revised Jones  criteria.  In  the
acute phase, 109 patients were submitted  to Doppler echocardiography  study,
while  in the  chronic  phase, all the 258 patients were submitted to  at least one
Doppler  echocardiography  exam. The  time  zero  was  defined  as  the  date  of
the  beginning  of  the  acute  phase. A  final  event  was  defined  as  any  type  of
severe  mitral  and/or  aortic  vaivar  lesions  according to  the  Doppler  echocar-
diographic  classification,  ocurring  at  least  two  years  after  the  onset  of first
episode  of  acute  rheumatic  fever. The  variables  associated  to  the  significant
chronic  rheumatic  vaivar disease were initially identified  through  the  Kaplan-
Meier  estimation  survival. The  differences  between  the  variable  categories
were  evaluated  by  using  the  log-rank  test.  By  using  the  Cox  regression
model, was estimated  the  relative  risk of significant  chronic  rheumatic  vaivar
disease. Results: According  to  the  Doppler  echocardiographic  evaluation,  of
the 258 patients studied, 41  (15.9%) showed significant  lesions of mitral  and/
or  aortic  valves. None  of  the  patients  that  presented  subclinical  valvulitis
developed  significant  chronic  rheumatic  vaivar  disease  during the  follow-up
period. According  to  the  clinical  evaluation  in  the  chronic  phase, there  was
larger  regression  of  the  vaivar  lesion  (59.4%)  when  the  carditis  was of  mild
degree, smaller  regression  was  observed  when  the  carditis  was  of  moderate
degree  (15.2%).There  was  not  involution  in  the  cases  of  severe  carditis. Of
112 patients  without  clinical  evidence of carditis, eight  (7.1%)  showed  heart
alteration  in  the  chronic  phase, acording  to  clinical  evaluation. The  variables
color,  family  income,  level  of  mothers  education,  weigh  at  the  admission,
chorea,  carditis  degrees  and  recurrences  were  associated  to  the  final  event,
according  to  the  univariate  analysis.After  the  adjustment  for the  multivariate
model, only three  variables were shown to be independently  associated  to the
significant  chronic  rheumatic  vaivar  disease: the  carditis  degree,  the  occur-
rence  of recurrent  attacks and  the  level of education  of the patient’s  mother.
The  study  also  showed  the  existence  of  significant  interaction  between  the
level of education of the patient’s mother  and recurrences  of rheumatic  fever.
Conclusion: The  evolution  for  significant  chronic  rheumatic  vaivar  disease
was  more  frequent  among  the  patients  that  presented  moderate  or  severe
degrees  of  carditis,  recurrences  of  acute  rheumatic  fever  and  those  whose
mothers  had  low  level of  education.
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Does  prematurity  predispose  to  pulmonary  vein  stenosis?
Badcr  R.S.,  Ho S.Y.Josen  M.,  Shinebourne  E.A.,  Shepperd  M.N.,  Rigby  M.L
London, UK

Pulmonary  vein stenosis  (PVS) in normally connected  veins  is rare, and leads
to  progressive  pulmonary  hypertension  and  cardiac  failure  in  infancy. 8  con-
secutive  patients  with  this  condition  presented  between June  1982  and July
2000. Age  at  diagnosis  ranged  from  1 day  to  2.5  years. Initial  diagnosis  was
made  by  echocardiography  (and  confirmed  by  catheterisation)  in  4
(50%)patients. The  diagnosis  was made  at  the  initial  cardiac  assessment  in  2
patients  but  was  identified  subsequently  in  6  at  a median  of  3 months  after
referral.  3 patients  were  born  prematurely,  age  at  referral  from  5̂6 months,
at a corrected  age of 2 to  3.2  months, and  weight  from  2 to  4.3 kg. 2 of the
3  premature  infants  died  1.5  to  3  months  after  diagnosis  and  operation.

5  were  fullterm  infants  (FTIs); age  of  referral  4 hours-2.5  years. Associated
cardiac  anomalies  in  3  FTIs  were  more  complex  than  those  associated  with
prematurity. Of the  5 FTIs 2  had  surgical  procedures  aged  3 to  7 months. 3
died  less than  1 month  after  diagnosis  or  operation. 3 of 8  had stenosis of all
4  PVs  (1  patient  was  premature). They  tended  to  be  referred  earlier  than
those  with  1  or 2  PVS but  not  significantly.  In our study 5 of 8 patients died
at a range  of 0.75  to  1.5  months  after  diagnosis or  operation, 3 survived but
are  severely  symptomatic. The  diagnosis  depends  on  a high  index  of  suspi-
cion.  Crosssectional  echocardiographic  examination  of  all  PVs  should  be
mandatory  inpatients  with  pulmonary  hypertension, particularly  those  with
a structurally normal heart. Both the number of PVs involved  and severity of
stenosis  influence  outcome, which  is poor  .Our  study, indicates  an  associa-
tion  with  prematurity.
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Decreased  aortic  elasticity  in  operated  versus  non-operated  Marfan
patients
CJ  Nollen  1,  LJ Meijboom 1, EE  van  da  Wall4, A  de.  Roos3,  N  Merchants,  M
Croenink  1,  CD  Webb6,  H  Romkes  1,J  Stoker2,  BJM  Mulder!
IDepartmctits  of  Cardiology and  2Radiology, Academic Medical  Center
Amsterdam,  3Department  of Radiology  and  4Cardhlogy,  Leiden  University
Medical  Center, Leiden,  Netherlands,  SDeparlment  of Radiology, Tlie Toronto
Hospital,Toronto,  Congenital  Cardiac  Centre for  Adults,  Canada

Background: Following aortic  root  replacement  Marfan  patients  may  devel-
op  complications  in  the  aortic  tract  beyond  the  aortic  root,  even  without
severe aortic dilation. Aortic  stiffness  parameters  are related  to  aortic  rupture
behaviour  and  may  serve  as  additional  risk  factors  for  aortic  complications
before  the  aorta  is  dilated.  Purpose: To  compare  aortic  elasticity  between
electively  operated  and  non-operated  Marfan  patients. Methods:  30  Marfan
patients  with  elective  aortic  root  replacement  (mean  age  35–13  years, 21
Bentall,  9  David)  and  63  non-operated  Marfan  patients  (mean  age  32+8
years)  underwent  magnetic  resonance  imaging  of  the  entire  aorta. Aortic
diameters  and  distensibility  (D)  at  3  levels  of  the  descending  aorta  were
assessed  (level  1: descending  thoracic,  level  2: diaphragm, level  3: above  the
aortic  bifurcation).  Furthermore  flow  wave  velocity  (FWV)  between  level
1  and 3 was assessed. Results:Aortic  diameters  were normal  at all levels in the
operated  and non-operated  group. However, the operated  patients  had  a sig-
nificantly  decreased local distensibility  (D) at the level of the descending tho-
racic aorta  compared to the  non-operated  patients (2.5 –1.5  vs. 3.6  –  2.0  x
10-3mmHg-l,  respectively, P=0.01). No  significant  difference  was found  in
aortic  flow  wave  velocity  (FWV)  between  the  operated  and  non-operated
group  (5.6  –  1.5  vs. 5.7  –1.3  ms-1). Conclusion:  Following  elective  aortic
root  replacement  Marfan  patients  show  decreased  local  elasticity  in  the
descending  thoracic  aorta  compared  to  non-operated  Marfan  patients. This
might be of clinical importance  in the  follow  up of operated Marfan  patients.

Session 19: Catheter  Interventions
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Results  of  balloon  valvuloplasty  of  critical  neonatal  aortic  stenosis:
up  to  12-years  follow-up
Reich,  Q ,  Tax  P., MarekJ.,  Razek,  V,  GillkJ.,  SkovranekJ.,  Chaloupeckf,  V.
Kardiocentrum,  University  Hospital  Motol,  Prague, Czech  Republic

The  retrospective  study  was carried  out  to  assess  results  of  valvuloplasty  in
critically  ill  neonates  with AS. Inclusion  criteria  were  age  up to  28  days and
critical  AS  associated  with  severe  LV dysfunction,  low  cardiac  output  syn-
drome, or  duct-dependent  systemic circulation. In  consecutive  sample of 63
newborns, valvuloplasty  was performed  at  age 0 to 28 (median  2) days. Body
weight  at  the  procedure  was  3.19–0.53  kg.  Balloon-to-annulus  diameter
ratio  was  1.00–0.O8.  Fluoroscopy  time  was  16.7–8.5  minutes.  In  45
survivors,  the  follow-up  period  was  2  month  to  12.8  years  (median  3.6
years).Total  mortality  was 28.6% (early  9.5% and late  19.1%), Re-interven-
tion  rate  was 30.2% (19.0% of surgical  re-interventions). Actuarial  probabil-
ity  of  survival  12.8  years  after  the  procedure  was  70–6%  and  of  survival
without  a  re-intervention  31 –14%.  Respective  values  before  and  after  the
procedure  were  as  follows:  peak  gradient  (mm  Hg)  64–29  and  37–14
(p<0.001),  mean  gradient  (mm  Hg)  39–20  and  22–9  (p<0.001), left  ven-
tricular  shortening  fraction  (%)  29–12  and  39–9  (p<0.001).The  values  did
not  change  significantly  over the follow-up period. Median ECHO-grade  of
aortic  regurgitation  increased  from  0 to  1 with  the  valvuloplasty  and  to  2 at
the  last  follow-up  (both  p<0.001). Aortic  annulus  grew  from  66–10%  of
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normal  value  at  time  of  procedure  to  85+16%  at  the  latest  follow-up
(p<0.001).We  conclude  that  the  valvuloplasty  is capable of  saving  majority
of the newborns with the critical AS. It provides lasting reduction  of the gra-
dient, improvement  of  LV function,  and potential  for  aortic  annulus growth.
However,  the  aortic  incompetence  caused  by  the  procedure  is  progressive
and  re-intervention  rate  is high. Accordingly,  the  valvuloplasty  must  only  be
considered  a  life-saving  palliation.  Acknowledgement:  supported  by  grant
NA5963-3, Ministry  of Health, CZ
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Balloon  angioplasy  to  peripheral  pulmonary  stenosis
Hideshi  Yamamura, Toshio Nakanishi,  Shigeyuki  Echigo, Hideaki  Kado,  Naoki
Fusazaki,  Kouji  Kimura,  Ryou  Ishizawa,  Shinichi  Obo, TeijiAkagi,  Toshiki
Kobayashi, Yorikazu  Harada, Satoshi  Yasukouchi,  Shihori  Kawasaki, Toshikatsu
Yagihara
Catheter  Intenvution  Research Project In Japan,  Shinjuku-Ku,  Tokyo, Japan

Efficacy  of  balloon  angioplasty  (BA)  for  branch  pulmonary  artery  (PA)
stenosis  is still  unknown, and  it  was  evaluated  at  eight  institutions  in Japan.
During  a 5-years-study  period, 349  patients  underwent  BA  for  430  vessels,
including  74  main  PA and  356  branch  PA, at  a mean  age  of 6.1*}5.3  years.
Most  patients  had  associated  congenital  heart  diseases,  tetralogy  of  Fallot
being the most  common. The  initial  success  rate of BA varied depending on
the  success  criteria,  48%  (an  increase  in  diameter  >50%  of  pre-dilation
value), 60% (post-dilation  diameter>  70% of  non-stenosed  vessel), and 63%
(post BA pressure gradient  <50% of pre-dilation  value). Before  BA, the  right
ventricular  /  left  ventricular  pressure  ratio  was  0.65*}0.24  and  after  BA, it
decreased  to  0.50*}0.17  . In 61% of  patients, it  decreased  to  <0.50.  Before
BA, lung  perfusion  scintigraphy  revealed  only  23*}21%  of  total  blood flow
went  to  the  affected  side,  and  the  value  increased  by  9*} 8%  after  BA.
Complications  occurred  in  20  patients  (6%), pseudoaneurysm  of  the  PA
being the most frequent  complication  (9 patients). No death related with BA.
Follow-up studies in 49 patients showed a restenosis rate of 48%. Conclusion:
BA  for  branch  PA  stenosis  can  be  performed  safely  with  a  success  rate
of  50-60%.  Further  technical  improvement  is  necessary  to  reduce  the
restenosis  rate.
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Percutaneous  valvuloplasty  in juvenile  mitral  stenosis  with  metallic
commissurotome  and  inoue  balloon  ^  a  retrospective  comparison
of  immediate  results
Jayaranganath M,  Suresh  P.V,Mahala  B.K,  DwivcdiAshutosh,  Ravi  Kishore
A.G,  Padmakumar  P,  Subash  Chandra  V
Manipal  Heart  Foundation,  Bangalore, India

Valvotomy  with  Inoue  Balloon  provides  significant  symptomatic  benefit  in
patients  with  juvenile  mitral  stenosis.  Metallic  commissurotome  (Cribier
device)  is  now  being  evaluated  for  mitral  valvotomy  in  adults  with  mitral
stenosis. There  are  no  reports  of  use  of  commissurotome  in juvenile  mitral
stenosis. We  hereby  present  data  of  immediate  results  of  commissurotomy
using  metallic  commissurotome  and  Inoue  balloon  in  44  cases  (M -18, F  ^
26). The  age  range  was  8̂18yrs. Mean  height  was  144  (–  7.9)  cm. All  the
patients  were symptomatic  (NYHA  cbss  II ^  22, class  HI ^  20). Two patients
were in pulmonary oedema when  the procedure  was done. Four patients had
previous valvotomy  (BMV ^  2, CMV -  2). Mean mitral  valve score  was 7 (–
2.7). Procedure  was successful  in  all patients. A metallic commissurotome was
used in 20 patients while the remaining 24 underwent  valvotomy with  Inoue
Balloon. In the Inoue balloon  group, the  MVA increased  from  0.92 (–  0.19)
sq  cm  to  1.78  (–  0.23)  sq cm  while  in  the  metal  commissurotome  group,
MVA increased  from  0.94 (–  0.21)  sq cm  to  2.22  (–0.26)  sq cm. Mean gra-
dient  across  mitral  valve  decreased  to  8.6  (–  3.26)  mm  Hg  from  25.74  (+
7.4) mm Hg in the balloon group. In the  metal commissurotome group gra-
dient  decreased  from  24.94 (–  8.2)  mm Hg to  3.2  (–  2.06)  mm Hg.  Fall in
PA pressure  was  significant  in  both  the  groups  following  valvotomy  . One
patient  developed  grade  III  MR  following  balloon  valvotomy,  which  was
conservatively managed. A retrospective comparison  of the  immediate  results
obtained  with  the  two  modalities, revealed  that  the  valve  areas and  gradient
reductions achieved with the metallic device  were better than those with  the
balloon  (P  <  0.05).

204
Evolution  of  a  new  device  for  interventional  closure  of  the  atrial
septal  defect  (asd): intermediate  results  in  the  porcine  model
Crabitz  R,  Freudenthal  F, Becker K,  Buchwald  M,  Hansen  T, Signer  C,
Kramer  H
Dept.  of  Pediatric Cardiology,  University of  Kiel,  Kiel,  Germany

Over  the  past  years  numerous  different  devices  for  interventional  ASD
closure  have  been  suggested  and  tested. All  inherit  specific  draw  backs  and
limitations ranging from  lack of retrieveability, bulkyness, to limited  manoeu-
vrability,  risk  of  embolisation  or  limitations  in  the  present  or  future  use  of
NMRI. The  new  device  we  thought  to  develop  to  include  the  strongholds
of previous devices consists in principle  solely of a nitinol  tube  which  is dis-
sected  by  a  laser  knife  and  thermally  treated  to  form  two  interconnected
umbrellas. The  interconnecting  portion  traps  itself inside the  defect.  In order
to  achieve complete  closure of the defect  thin fibre meshes  are fixed to  each
of the  umbrellas  and the interconnecting portion. Placement  of the  device  is
possible  through  8  Fr sheath  and  can be done  over a wire. The  delivery sys-
tem  allows the  device  to  reach  its definitive  position  before  final  release  and
at  that  stage  does  not  apply  any  forces  to  it. This  approach  allows  a mono
block  design  of the  device  without  the  need  to  connect  wires. It  is  available
in  different  sizes ranging from  18 mm  to 28 mm  diameter  of the  umbrellas.
The  device  was tested  in a porcine model of ASD (n=10, weight  20 -  25 kg,
age  8 to  10 weeks)  where  the  the foramen  ovale  was dilated  by  angioplasty
leading  to  a ASD  of  4  to  12  mm  in  diameter.  Placement  of  the  device  was
possible  in  all  cases, retrieval  was possible when  attempted. Selective  angiog-
raphy  into  the  left  atrium  demonstrated  complete  closure  and  the  post-
mortem  examination  revealed  correct  placement  without  entanglement  of
any  neighbouring  structures. The  results  confirm  the  feasibility  of  the  new
concept,  chronic  studies  are  necessary  and  under  way  before  approaching
clinical  studies.

205
Multiple  atrial  septal  defects  :  transcatheter  closure  with  single
Amplatzer  septal  occluder
MasuraJ,  Szkutnik  M*,  BialkowskiJ*,  Gavora  P,  Banaszak  P*
Bratislava, Slovak  Rcpublik;  *Zabrze,  Poland

Purpose: Retrospective  analysis  of feasibility  of single Amplatzer  atrial  septal
occluder  (ASO)  to  close  multiple  secundum  atrial  septal  defects  (ASD).
Methods: From 278 of our ASD patients (pts) treated with ASO, 38 at a mean
age of  14 (range  1 ^  53)y had  multiple ASDs. During TEE mean size of big-
ger  defect  was  10.9  (range  5̂19) mm, smaller  defect  -  3.5  (range  2̂9) mm,
and  mean  distance  between  both  defects  ^  5.5  (range  21̂2)mm.  Special
attention  was paid  to  keep  stiff guide  wire  position  in  the  biggest  defect  and
inflation  of  Amplatzer  sizing  balloon  in  an  attempt  to  achieve  stop  flow
through  additional  ASD. Results:  In  36  pts  the  procedure  was  performed
with  single ASO. Mean  diameter  of ASO  was  16 (range.5- 28) mm  and  was
equal to  the stretch diameter  in  18 pts, while  1-4  mm  oversizing was applied
in  the  rest  18  pts.  Mean  fluoroscopy  time  was  15  (range  2.2  ^  38)  min.
Complete  closure  in  colour  Doppler  was  achieved  in  21/36  (58%)  after  24
h, 28/36  (78%) after  1 month, 24/30  (80%) after  3 month, 18/21  (86%)  after
1  year  and  all  16 after  2 years. Residual  leaks tended  to  diminish  with  time
(were  initially  observed  in  all  8  pts  in  whom  the  distance  between  two
defects  exceeded  7 mm). In  2  pts -  one  with  18/9 mm ASDs  in distance  of
7  mm  and  second  with  13/7  mm ASDs  in  distance  of  11 mm  ^  4  deviced
were implanted  with complete closure after  24 h. No complications  occured.
Conclusion: Multiple  ASDs  can  be  effectively  closed  with  single  Amplatzer
atrial  septal  occluder.  Strategy  of transcatheter  closure  depends  on  the  size
and  distance  between  both  defects  and  dilatability  (assessed  with  Amplatzer
sizing balloon)  of septum.

206
Trancatheter  closure  of  high  pulmonary  pressure  patent  ductus
arteriosus  with  the  Amplatzer  muscular  ventricular  septal  defect
occlude
George Tsaousis, Leonidas  Hadjinikolaou,  George papadopoulos,  Fakhri Al  Hakim,
Milan  Djuckic,  Slavko  Semeonovic, Basil  Tlianopouhs
Depts  of  Cardiology,  ’Aghia  Sophia’  Children’s  Hospital, Athens  GR,  and
University  Children’s  Hospital, Belgrade,  New Yugoslavia

Objectives: In  this report  we described  the  successful  use of Amplatzer mus-
cular  ventricular  septal  defect  occluder  (AMVSDO)  for  the  treatment  of
high pulmonary artery pressure  PDAs (’hypertensive  PDAs ). Methods: From
May  1997  through August  2000,7  patients  ( pts  ), aged  5 to  12 years, with
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large  PDA  and  systemic  or  near  systemic  pulmonary  artery  pressure  under-
went  attempted TC  closure  using the AMVSDO. The  device consists of two
low profile  disks made  of Nitinol  wire mesh with  a 7-mm  connecting  waist.
Balloon  PDA occlusion  was performed  in all pts before TC  from  the  venous
side.  The  prosthesis  size  was  chosen  according  to  the  measured  ballon
’occluding’  diameter. A  6F  to  7F  sheath  was  used  for  the  delivery  of  the
device. All pts underwent  a complete  hemodynamic  and  angiographic  study
one  year  after  occlusion. Results: The  mean  PDA angiographic  size  was  9.8
–2  mm  (  range  6.5  to  12  mm  ), and  the  mean  AMVSDO  diameter  was
11.4–2  mm  (  rrange  8  to  14  mm  ).The  Qp/  Qs  ranged  from  1.9  to  2.2
(mean  2.1+0.1  ).  The  mean  systolic  pulmonary  artery  pressure  before,
during balloon occlusion, immediately  after  the procedure, and at 1-year follow-
up  was  103–12  mm  Hg, 64–6  mmHg,  58–5  mm  Hg,  and  37–10  mm  Hg,
respectively.  Complete  angiographic  closure  was  seen  in  all  pts.  Fluoroscopy
time  was  8.2–3  min  (  range  6  to  14  min).  No  complications  occurred.
Conclusions: AMVSDO  is  an  efficient  and  safe  device  for  the  treatment  of
’hypertensive  PDAs.The right disk of the device ensures stability of the occlud-
er  across the  PDA in the presence of high pulmonary artery pressure.

207
Stenting  of branch  pulmonary  arteries  following  the  arterial  switch
operation
Michael  Rigby,Alan  Magee,  Dominic Abrams
Royal Brotrtpton  Hospital,  London, UK

12 patients  aged  6̂12 years  (mean  8.2)  with  branch  stenosis of the  left  and/
or  right  pulmonary  arteries  following  the  arterial  switch  operation  under-
went  transcatheter  stent  implantation  using a Palmar  308 balloon  expandable
stent. In  9 patients  with bilateral branch stenosis, the right  ventricular  to  aor-
tic  systolic  pressure  ratio  fell  significantly  (mean  0.75  to  0.34)  following
stenting  and  balloon  dilatation  to  121̂5mm. In  3 patients  with  moderate  to
severe  left  pulmonary  artery  branch  stenosis,  the  pressure  ratio  fell  from  a
mean  of  0.42  to  0.28  following  dilatation  of the  stent  to  12mm. At  follow-
up,  0.5̂4  years  later  by  cardiac  catheterisation  and  angiography,  2  patients
required  further  balloon  dilatation  of  bilateral  stents. There  was  no  angio-
graphic  evidence  of stenosis  in  8  and  mild  stenosis  in  2. There  was  a  mean
peak  to  peak  gradient  of  12mmHG  and  lOmmHg  across  the  proximal  left
and  right  pulmonary  arteries  respectively. No  patients  developed  aneurysms,
intimal  proliferation,  occlusion  of pulmonary  artery  branches, or  myocardial
ischaemia. Stent implantation  is the treatment of choice  for pulmonary  artery
branch  stenosis  in older  children  following  the  arterial  switch  operation.

208
Interventional  catheterization  management  of  perioperative
peripheral  pulmonary  stenosis-  balloon  angioplasty  or  endovascu-
lar  stenting
RosaksA.M.,  LockJ.E.,  Perry  S.B.,  Ceggcl R.L.
Children’s Hospital,  Department  of Cardiology,  Boston,  MA,  USA

Background:  Balloon  dilation  (BD)  of peripheral  pulmonary  stenosis  (PPS)
at  a  surgical  site  in  the  early  postoperative  period  is  a  risk  factor  for  vessel
rupture.  Methods:  We  reviewed  operative  reports  and  catheterizations  in
patients undergoing  interventional  therapy  for  PPS at  a surgical  site less than
7  weeks  after  operation.  Successful  dilation  (SD)  was  defined  as  >50%
increase in predilation  diameter. Outcome  variables included survival, change
in  vessel  diameter, and  complications. Results: From  19842̂000,17  patients
had  19 proximal  pulmonary  arteries dilated  1 to  46  (median  8)  days postop-
eratively. Median  age and weight  were 3.1 yr and  12.7 kg.Three  arteries  were
initially  totally  occluded.  Seventeen  arteries  had  initial BD  with  post  inter-
vention  imaging  available  in  15; 8  arteries  had  SD. The  arterial  diameter
increased  from  3.9–2.6  to 5.5–2.8  mm (p<0.001). Nine of these arteries had
stents  placed  with  diameter  increasing  to  8.7+3.7  mm  (p<0.001  compared
with  post  BD  diameter).  Stents  increased  the  diameter  in  all  arteries  and
made  4/4  failed  BD  successful.  In  the  two  most  recent  procedures,  stents
were  placed  without  prior BD  with  diameter  increasing  from  1.3  to  9  mm
and  8.2  to  14 mm. A stent  was placed in  1 of 7 arteries prior to  1993 and in
10  of  12  arteries  thereafter  (p<0.004).  Two  early  patients  (<1989)  had
catheterization  related deaths due to  vessel rupture  after BD. Another  patient
had  an  intimal  tear  produced  by  BD  treated  with  stent  placement.
Conclusion: BD  produces  SD  in  approximately  one-half  of the  procedures
but  is  associated  with  mortality.  Stent  placement  produces  greater  increase
in  vessel  diameter  than  BD  alone.  Stents  by  providing  vessel  support  can
prevent  vessel  tear,  reduce  the  acute  complication  rate,  and  avoid  early
reoperation  in  this  patient  group.

209
Predictors  of  residual  defect  following  placement  of  Amplatzer
ASD  occluder  device
Balaguru  D, Kline  C, McClure  C, Radtke W, Rosenthal  G*, Shirali  G.
Medical  University of SC, Charleston  SC, and *Unh>ersity  of Washington,  Seattle
WA,  USA

Background: Residual  defect  (RES)  is the  most  common  complication  fol-
lowing  closure  of  atrial  defects  using  transcatheter  techniques.  Factors  that
predict  the  occurrence  of  RES  have  not  been  identified.  Method:  Eighty-
nine  consecutive  patients who  underwent Amplatzer  device  closure of atrial
septal communications between  February  1997 ^  February  2000 were  stud-
ied.  The  associations  between  RES  and  clinical,  echocardiographic  and
catheterization  parameters  were explored  using contingency  table  and logis-
tic regression (simple and multiple)  analyses. Results: Ninety-six devices were
placed  in  89 patients. Eighteen  patients  (20%)  had  RES  by  echocardiogram
at  least  once  during  the  follow  up  period.  All  but  one  patient  had  RES
<3mm.  Seven patients  (8%)  had RES  at  latest  follow  up. SVC rim  less than
8mm  (p=0.001), smaller TV  (p=0.03)  or  MV  (p=0.06)  rims, shorter  atrial
septal  length  at  30 ̂TEE  plane  (p=0.04),  use  of  multiple  devices  (p=0.06),
and  greater  Qp/Qs  (p=0.07)  were  associated  with  greater  chance  of  RES.
After  indexing  to  body  surface  area  (BSA), larger  device  diameter  (p=0.05),
larger  diameter  of ASD  (p=0.08), and  longer  atrial  septal  length  at  0 ̂TEE
plane  (p=0.09)  also  were  associated  with  increased  chance  of  RES.
Multivariate  analysis  showed  that  SVC  rim  less  than  8mm  (adjusted  odds
ratio  =  10.1;p=0.001)  and  smaller length  of atrial septum  at  30 ̂TEE  plane
(p=0.04)  were independent  predictors  of RES. Age, gender, weight, height,
BSA, type, ’circularity’ or ’stretchability’ of atrial  defect, and presence  of atri-
al  septal  aneurysm  were  not  associated  with  the  occurrence  of  RES.
Conclusion:  Smaller  defect  rim  size  and  shorter  atrial  septal  length  at  30^
TEE  plane  are statistically significant  predictors of RES  following  placement
of Amplatzer  occluder  device. But  the  significance  of  the  latter  is  unclear.
Better  understanding  of the  atrial  septal  morphology  is necessary.

210
Competitive  use  of  cook  detachable  coils  and  Amplatzer  Duct
Occluders  for percutanous  closure  of medium  to  large  sized  patent
ductus  arteriosus
Carsten  Rickets*,  Felix Bergcr***,  Guuther  Fischer**,  Laszlo  Koenyei,  H.
Kramer**,  Peter Lange***, Julia Ebeling*, Andras  Szatmari andjochen  Weil*
University Hospital  Eppendorf*, Hamburg;  University Hospital  Kiel**;  German
Heart Center***,  Berlin,  Germany

The  transcatheter  closure  of  a medium  to  large  sized  patent  ductus  arterio-
sus  (PDA)  is challenging  especially  in  infants. The  purpose  of this study  was
to  analyse  further  experience  with  two  retievable  closure  devices-  the
Amplatzer  Duct  Occluder  (ADO;  approx.  1400  $)  and  Cook  (Jackson)
Detachable  Coils  (CDC;  approx.  100  $).  In  4  centers  we  analysed  106
patients  (pts)  (age: 2 months-16  years; 3.2-66  kg)  retrospectively. 90  pts  had
a  medium  (group A; 2-4mm)  and  16  a  large  (group  B;  4̂9mm)  PDA. Of
group A 40 pts (PDA=2.4  +0.5mm)  received  an ADO  and 50 pts (PDA=2.8
+0.4; p=ns)  received  a CDC. A complete  closure  was possible  in  38 pts by
using  an ADO  47  pts  by  using  CDC  after  follow  up  of  one  year  (p=ns).
Fluoroscopy  time  was  12.7 min  for ADO  and  8.9  min  for  CDC  (p<0.05).
No  major  complications occurred. Of group  B  14 pts  (PDA=+4.8)  received
a ADO  and 2 pts (PDA=4 and 5 mm) received two CDC’s each. Fluoroscopy
time in group B was 11-21 min. A complete  closure  after  one  year  was pos-
sible in  12 pts by using ADO  and in  1 pt  by using CDC. And obstruction  of
the  main pulmonary  artery occurred  in one  case with  an ADO. Conclusion:
Both  PDA  closure  devices  can  be  equally  used  for  medium  PDA’s  with  a
similar  high  closure  rate and  no  major  complication  but  CDC  have a short-
er  fluoroscopy  time.  For  large  PDA’s  physicians  mostly  choosed  ADO
although  the  costs  are  higher.

211
Does  nickel  toxicity  occur  after  transcatheter  placement  of  nitinol
(nickel-titanium)  devices?
Vander Pluym C,  CoeJ.Y,  DyckJ
Division  of Pediatric  Cardiology,  University  of Alberta,  Edmonton,  Canada

As  a  result  of  the  unique  shape  memory  property  of  nitinol,  die  alloy  has
become popular  in surgical  and  transcatheter  interventional  devices. A fami-
ly of such devices are the Amplatzer(r)  Occluders  well advanced in the multi
centre  evaluation  as  intracardiac  septal  defects  and  patent  ductal  arterial
occluders, with very  favourable  result. Nickel  toxicity  has been  of particular
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concern  with  these  devices because of the  high  metal  mass. The  purpose  of
this  study  is  to  measure  the  Nickel  level  six  months  after  implantation  and
compared  to  that  before  device  placement.  Since April  1998,  101  patients,
age 0.4 ^  78.2 years had  104 Amplatzer(r)  Occluders  placed to occlude  atri-
al septal defects, patent  ductus arteriosus, fenestrated  Fontan, extracardiac vas-
cular  anomalies  and  ventricular  septal  defect.  In  19 patients, age  2.3  ^  34.5
years  (mean  11.3, SEM  –1.9, median  9.5  years), weighing  11.7  ^  134.0  kg
(mean 39.4, SEM –5.8, median 32.7 kg), blood  was collected prior to device
placement  and repeated 6 months later  for  trace element  analysis. Nickel  was
analysed  by  inductive  couple  plasma  mass  spectroscopy. Three  Amplatzer(r)
PDA  Occluders  (patent  ductus  arteriosus  n=l,  axillary  artery  fistula  n=l
with  2  devices), and  16 Amplatzer(r)  Septal  Occluders  (atrial  septal  defects
n=  14, fenestrated  Fontan n=2), sizes 4 - 2 4  mm  were used. The mean  nick-
el  level before  device  placement  was 65.8  mol/L  (SEM –6.3, median  71.0
mol/L)  and  68.3 mol/L  (SEM  –4.8, median  71.5 mol/L)  six months  later.
There  was no  significant  change  in  the  blood  nickel  level  before  and  after
placement  of Amplatzer(r)  Occluders. There  was no  clinical  presentation  of
nickel  toxicity  in  any  of  the  patients.  In  conclusion,  the  Amplatzer(r)
Occluders  are biocompatible,  and  do  not  cause  significant  release  of  nickel
six months  later. To date  clinical  nickel  toxicity  has not been  observed.

Session 20: Cardiac  Imaging: Echo-2-
D, 3-D, TEE
212
Two-dimensional  echocardiographic  studies  on  therapeutic  effect
of  catheter  intervention  of  congenital  heart  disease
Da-Di  Xujiti-Qing  QJan,  Xiu-Yu  Chen  et  al.
Shanghai  Children’s  Hospital,  Shanghai  Medical  University, Shanghai,  People’s
Republic  of  China

Seventy-six  cases of congenital  heart  disease  (CHD), aged  from  1 month  to
16 yrs (mean 5.8  yrs), including  PDA in  57 (group  1), PS in  15 (group 2), in
3  (group  3),  after  catheter  intervention  were  studied  by  two-dimensional
echocardiography  (2-DE)  with Doppler  technique  and Color  Doppler  Flow
Imaging (CDFI). Follow-ups  were  done  after  1 day, 1,2, 6  months,  1, 2, and
6 years after  intervention. In group  1, Postman devices were  used in  44 (aged
from  8 to  16 years, mean  10.5 yrs); Cook  coil  devices 8 (aged  from  5 to  12
yrs, mean  8.3  yrs); Amplatzer  devices  in 6  (mean  6.5  yrs). In group  2, single
balloon  PBPV  was  used  in  12, double  balloon  in  1, balloon  plus  modified
Park blade catheter  in  2. In group  3, BAS was used  in 2, balloon  plus  modi-
fied  Park  blade  catheters  in  1.  In  group  1,  3  patients  had  residual  shunts
(5.2%),  two  (one  with  Postman  and  one  with  coil  device)  resolved  two
months  later. The  third patient  using coil device  had a relatively larger  resid-
ual  shunt  which  has  successfully  occluded  with  Cook  coil  the  second  time
two months later. Six cases with Amplatzer  devices had no  residual shunt. In
group 2, all  15 patients presented  with  mild  residual stenosis, while  the  mean
pressure gradient  between  RV and  PA decreased  from  87.8 mmHg to  28.34
mmHg (p<0.01). One  case with thick  pulmonary  valves was treated success-
fully  by  PBPV  plus  modified  Park  blade  catheter.  In  all  the  3  cases  of TGA
after  intervention, mean SaO2 increased  from  47.24% to  79%. Clinically sig-
nificant  improvement  occurred  in a 5 months’old  baby after  BAS with  mod-
ified  Park  blade  catheter  because  of  the  thick  intra-atrial
septum,  the  ASD  was  dilated  from  5mm  pre-procedure  to  11mm  after-
procedure.  In  conclusion,  2DE  is  a  safe, accurate  method  for  evaluation  of
therapeutic  effect  of catheter  intervention  in CHD.

213
Myocardial  integrated  ultrasound  backscatter  in  patients  with
Duchenne’s  progressive  muscular  dystrophy
Mori,  K.,  Nii,  M.,  Manabe,  77, Hayabuchi,Y.,  Kmoda.Y.,  Tatara, K
Department  Of  Pediatrics,  University  Of  Tokushima,Tokushima,  Japan

To  evaluate  whether  myocardial  ultrasound  integrated  backscatter  is  useful
for  the  early  detection  of  myocardial  involvement  in  patients  with
Duchenne’s  muscular  dystrophy  (DMD), the  magnitude  of  cyclic  variation
(CV)  and integrated  backscatter  (IBS) intensity  were  measured  separately  in
the  inner  and  outer  halves  of  the  left  ventricular  posterior  wall  in  patients
with  DMD  (mean  age: 17.6–2.7  years). Fourteen  healthy  individuals  were
used  as an age-matched  control. Both  the  CVs in the inner  and outer  halves
of the  left  ventricular  posterior  wall  were  lower  in patients with DMD  than
in  the  control  group. Both  the  corrected  mean  IBS intensities  in  the  inner
and  outer  halves  of  the  ventricular  wall  (cIBSin  and  cIBSout,  respectively)

were  greater  in  patients  with  DMD  than  in  the  control  group. Among  the
patients  with DMD, the shortening fraction  of the  left  ventricle  was lower in
those  patients  with  an  increase  in both  the  cIBSin  and  cIBSout,  compared
with  those  patients  with  normal  cIBSin  and  cIBSout  (p<0.005),  and  those
patients  with  an  increase  in  only  cIBSout  (p<0.05). Among  the  9  patients
with DMD  and  a normal  left  ventricular  shortening  fraction, 6  patients  had
an increase  in  the  difference  between  cIBSin  and  cIBSout  (>6.5  dB). These
data  indicate that  myocardial  changes, such  as fibrosis, begin in  the outer  half
of the  left  ventricular  wall in  patients with  DMD, even  if global  left  ventric-
ular  function  is normal.  In  conclusion,  increased  IBS  intensity  in  the  outer
half of the  left  ventricular posterior  wall is an early echocardiographic sign of
myocardial  involvement  in patients  with  DMD.
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Transthoracic  versus  transesophageal  echocardiografy  before  inter-
ventional  occlusion  of  atrial  septum  defects  ^  a  single  center  study
on  143  consecutive  patients  with  three  different  devices
M.  VogtJ.  Cerstl,  R.  Henze,  77/.  Gtnz,  W. Sebening,A.Eickcn,J.  Hess
Association  Of  Cerman  Pediatric Cardiologists,  Munich,  Germany

Objective: Standard  therapy  of ASD  II  is open  heart  surgery  with  low mor-
tality/morbidity.  Nowadays  interventional  closure  (IAC)  with  umbrellas  is
becoming  more  popular.  Not  all  kinds  of  ASD  are  suitable  vor  IAC.
Transthoracic  echocardiografy  (TTE)  is  used  as a  screening  method. There
are no data comparing sensitivity ofTTE  versus transesophageal  echocardio-
grafy  (TEE)  in  such  patients. Method: We  compared  echo  findings  in  143
consecutive  patients  (mean  age  12  y, mean  weight  37.6  kg,  mean  height
145.6  cm)  who  had TTE  and  TEE  before  IAC  between  7/96  and  6/00.
Following systems were used:AngelWings 7/96  ^  10/97, CardioSeal/Starflex
11/97  -  6/00, Amplatzer 6/99 -6 /00. Following  parameters  were  analyzed:
number, size  and  location  of  defects. Ballon  occlusion  diameter  (BOD)  and
device  size  were  analyzed  according  to  the  different  systems  as  well  as rea-
sons  for  unseccessful  implantation. Results:  In  79  of  143  (55.2%)  patients a
device  was implanted. The  implantation  rate  was  highest  for Amplatzer  (75
%) and lower for Angel wings  (41 %) and Cardioseal/Starflex  (31 %). Patients
with Amplatzer  devices  had  higher  native  size and BOD  (p<0.05).TTE  and
TEE  findings  corresponded  well according to  defect  size/number  and  poor
according  to  localization  and  rim  size. Main  reasons  for  not  implanting  a
device  were  large  defect  size  in  all  three  systems, followed  by  rim  size  in
the  Starflex  and  multiple  defects  in  the  Amplatzer  group.  Summary:  As a
consequence  we  prefer  Amplatzer  devices  for  normal  ASD,  Cardioseal/
Starflex  for  PFO  and multiple ASD.
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Abnormal  diastolic  myocardial  velocities:  a  new  sign  of  early
anthracycline-induced  cardiotoxicity?
Kapusta  L.,  Groot-LooncnJ.J.,TlnjsscnJ.M.,  Cuypers  M.H.M.,  Daniels  O
University  Medical  Center  Nijmegcn,  Nijmegcn,  Netherlands

Previous  studies  with  tissue  Doppler  imaging  (TDI)  have shown  significant
abnormal  myocardial  velocities  in late  survivors  of childhood  malignancies.
The  purpose  of  this  study  was  to  assess  myocardial  velocities  during  and
shortly  after  treatment. A  prospective  study  was  performed  in  17  children
(age  range  5̂16 yr)  during  treatment  with  anthracyclines  (cumulative  dose
range  150-360 mg/m2).TDI  from  the  apical  4-  chamber  view  (4-CV)  was
carried  out  at  baseline  (before  start  chemotherapy),  after  each  intermediate
dose, and  6 months  after  end  of therapy. All  patients  were  evaluated  during
therapy. The  6 months  follow-up  was completed  in  14 patients. Paradoxical
mid-diastolic  myocardial  velocities  of  LV and/or  IVS  walls  were  detected,
using both  single  gated- and  2D color TDI. The  frequency of appearance  of
this  phenomenon  (see  figure)  increased  significandy  with  increasing  cumu-
lative dose of anthracyclines  (p<0.001), and  decreased within  6 months  after
end  of  therapy  (p<0.05). Abnormal  myocardial  velocities  were  more  often
detected  in the  LV free wall  (82%) than  in the  IVS (35%).The  authors con-
clude  that TDI  has the potential  to detect  subclinical  myocardial  abnormali-
ties  in  children, both  during  and  shortly  after  receiving  moderate  doses  of
anthracyclines. The abnormal  mid-diastolic  myocardial  velocity might  be the
first sign  of  acute  anthracycline-induced  cardiotoxicity.  Its  clinical  implica-
tion  should be  further  studied.

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


48  Cardiology in the Young: Vol. 11. Suppl. 1

216
What  is  the  outcome  of  infants  and  children  who  have  been
returned  to  bypass  for  further  surgery? A  decade  of  intraoperative
transesophageal  echocardiographic  experience
Stevenson, J. C.
Cardiology,  Children’s  Hospital and Regional Medical  Center,  Seattle,  WA,  USA

The purpose of this study was to determine the longterm outcome of  infants
and  children  who  were  returned  to  bypass  (RTB)  for  further  surgery  or
myocardial  resting,  based  upon  the  detection  of  residual  problems  during
intraoperative  transesophageal  echocardiography  (TEE). From  1990  through-
1999,  1781  infants  and  children  had TEE  examinations  during  repair  of a
variety  of  cardiac  defects;  123  (6.9%)  were  returned  to  bypass  utilizing TEE
information.  In  122/123  the  problem  evident  on  TEE  was  confirmed  by
pressure or  oximetry  measurements, and/or  direct  surgical  inspection. In  the
TEE  database, cases  are coded  in  1 of 4 outcome  categories following  RTB:
(1) problem  relieved, no  sequelae, (2) problem  improved, some  hemodynam-
ic residual, good outcome, (3) problem  relieved, patient  died, (4) no  effect  or
unable  to  relieve  problem, patient  died.  Group  1 contained  45.1% of  RTB
patients, with  the  identified  problem  completely  relieved. No  patient  in  this
group  has  required  re-intervention  for  the  original  problem. Group  2  con-
tained  12.3% of  RTB  patients,  and  one  has  required  re-intervention  for
incomplete  relief  of  the  original  problem. Thus  57.4% of  patients  who  had
RTB  are  alive  and doing  well  with  a median  followup  of  5.6  years. In  con-
trast, 42.6% of patients undergoing RTB did  not  survive. Group 3 contained
14.7% of patients  while  Group  4 contained  27.9%. Problems encountered  in
Group  4 patients  that  could  not  be  overcome  included  ventricular  dysfunc-
tion  and  atrioventricular  valve  regurgitation  in  47%, and  hypoxia  in  18%.
Stage  1 Norwood  patients  comprised  26% of  Group  4. In  conclusion, TEE
has  a  high  accuracy  in  the  definition  of  residual  problems  during  repair  of
congenital  cardiac  defects. With  RTB  and  immediate  revision,  the  majority
of patients  have had a highly  beneficial  outcome, avoiding later  re-operation.
Problems identified  by TEE that  are  less often  associated with good  outcome
following  RTB  include  ventricular  dysfunction  and  atrioventricular  valve
regurgitation.
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The  product  of  aortic  velocity  time  integral  and  heart  rate  reflects
cardiac  output  and  changes  in  cardiac  output,  and  differentiates
normal  children  from  those  with  dilated  cardiomyopathy
douse  M.H.,  FrenchJ.W.,  StevensonJ.C
Cardiology,  Children’s  Hospital and Regional  Medical  Center,  Seattle,  WA,  USA

BACKGROUND:  Cardiac  output  (CO)  can  be  estimated  from  the  aortic
velocity  time  integral  (VTI), cross sectional  area  (CSA)  and  heart  rate  (HR).
We sought  a method  to  reflect  cardiac output  while  not  incorporating  CSA,
because  of  errors  induced  in  its calculation. OBJECTIVE:To  determine  the
range ofVTIxHR  in normal  children, to  assess serial change in VTIxHR  and
thermodilution  CO  with  and without  pressors, and  to  compare VTIxHR  in
patients  with  dilated  cardiomyopathy  (DCM).  METHODS:  116  children
without  heart  disease  were studied  along with 25 with DCM, and 6 patients
having  thermodilution  CO  measurements. We  measured  aortic VTI  from  4
chamber  views, HR, shortening  fraction  (SF), ejection  fraction  (EF), and  the
Tei  myocardial  performance  index.  The  thermodilution  patients  had
VTIxHR  and  thermodilution  CO  measured  before  and  after  pressor  aug-
mentation. RESULTS: In normal  children, all conventnional  indices of  func-
tion  were  normal. The VTIxHR  was  2019  + / -  503(SD),  having  a  slightly
negative  slope  when  plotted  against  BSA. In  DCM  patients, EF  was  34.3%,
SF  13.5%, Tei  index  0.77, all abnormal  mean  values. The VTIxHR  in  DCM
was  1271  + / -  259,  p=0.001  vs  normal  children.  In  the  thermodilution
patients, resting CO  was 2.4, increasing  by  46.3% with  pressors, while  rest-
ing VTIxHR  was  1410 +/-233, increasing  by 50.1% with  pressors  (r=0.91).
CONCLUSION:  Serial  assessment  ofVTIxHR  in  individual  patients  given
pressors  indicates  that  changes  in  CO  are  reflected  in  similar  magnitude
changes in VTIxHR.The  lower values ofVTIxHR  in DCM  patients suggests
that  the reduced  function  reflected  in conventional  indices  is associated with
reduced  CO. The VTIxHR,  easy to obtain, appears  useful  in serial  assessment
of  changes  in CO  in  individual  patients  and  in  assessment  of  differences  in
output  states between  groups  of patients.
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Three-dimensional  echocardiographic  reconstructions  of  trabecular
ventricular  septal  defects
Acar  P., Botihoeffer P.,Aggoun  Y., Bonmt  D.,  Sidi  D,  KachanerJ
Cardiologie Pediatrique Necker-Enfants  Malades, Paris,  France

The  pathophysiological  mechanisms  responsible  for  late  hypertension  and
cardiovascular morbidity  after  coarctation  (Coa)  repair  have not been  clearly
assessed. We  studied  70  normotensive  subjects  at  rest  (age,14–5  y;  pres-
sure.l 16+13/56+9  mmHg),  who  a  good  repair  of  Coa  defined  by  the
absence  of  gradient  between  upper  and  lower  right  limb  (0, -26  mmHg).
After  exercise testing, we  defined  2 groups. Coa HT  : systolic  hypertension
at  exercise  3 200  mmHg  (n=20; 228123  mmHg)  and  Coa  NT  : normal
systolic  pressure  at  exercise  (n=10;  163+24  mmHg). These  subjects  were
sex-, age-  and blood  pressure-matched  to 70 controls  (age, 13+3 y; pressure
115–10/56–6  mmHg). Using echo-tracking  technique, we  measured  com-
mon  carotid artery  (CCA)  diameters  and the  intima  media  thickness (IMT).
Compliance  (CSC),  distensibility  (CSD)  and  elastic  modulus  (Einc)  were
calculated. CCA pressure  waveform  and  the  local  pulse  pressure  were  deter-
mined  in  30 subjects  to  define  augmentation  index  (Al).Vasodilation  of  the
brachial  artery  in  response  to  reactive  hyperaemia  and  to  glyceryltrinitrate
(GTN)  were  measured. The  IMT  was  increased  in  the  whole  Coa  group
(p<0.001)  (0.57–0.04 mm  in  Coa HT  vs 0.54–0.05  mm  in  Coa  NT). The
CSD  was  decreased  and  the  Einc  was  significantly  higher  all  patients. The
carotid  pulse  pressure  was higher  in  the  Coa  HT  (41–14  vs 33+7  mmHg;
p<0.05).The AI  was  increased  in  both  Coa  groups. Flow-mediated  dilation
and  GTN-mediated  dilation  of  the  brachial  artery  were  reduced  in  the
Coa  group  (p<0.01). GTN-mediated  dilation  was  inversely  correlated  with
maximum  systolic blood  pressure  at  exercise  (r=-0.31, P0̂.03).The  combi-
nation  of distensibility decrease  in  the  proximal  arterial  bed  with  an  impair-
ment of distal artery reactivity can account for the elevation of exercise blood
pressure  after  Coa  repair.
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Noninvasive  diagnosis  of  neonatal  coarctation  of  the  aorta  in  asso-
ciation  with  a patent  ductus  arteriosus
Lu  C.W., Wu M.H.,  WangJ.K.,  Lite H.C.
Department  Of Pediatrics, National Taiwan  University  Hospital, Taipei, Taiwan

Identification  of  coarctation  in  the  neonatal  period  can  be  very  difficult
when  a  widely  open  ductus  arteriosus  is present.  From  1994  to  1998, 45
neonates  (four of them  were premature  babies) with  coarctation  of the  aorta
confirmed  after aortogram or surgery were enrolled to this study. Six of them
were  excluded because  the  ductus  arteriosus closed before  our  diagnosis. We
performed  2-D  and  Doppler  echocardiography  in  all  patients. The  inner
diameters  along the  aortic  arch  were  measured  and  Doppler  flow  mapping
was  undertaken  over  isthmus,  ductus  arteriosus  and  descending  aorta.  In
addition,  18 neonates  (including three premature  babies) with  isolated patent
ductus  arteriosus (PDA) were selected  for control.The  most  significant  diag-
nostic index  was the  ratio of isthmus/descending aorta diameters (I/D ratio).
The  I/D  ratio  in  coarctation  group  ranged  from  0.30  to 0.68, (mean  +  SD:
0.49  +  0.15, 95% C.l.=  0.45, 0.54)  whereas  the  I/D  ratio  in  control  group
ranged  from  0.65  to  1.0,  (mean  +  SD: 0.84  +  0.14, 95% C.l.=  0.77, 0.91).
Based  on  the  findings  of  this  study,  the  diagnostic  dilemma  for  neonatal
coarctation  in associated with  PDA can be solved by our new diagnostic  cri-
teria.  If  any  neonate  who  had  one  of  the  three  conditions  below,  we  can
establish  the  diagnosis. First,  there  is  significant  blood  pressure  discrepancy
between  arm  and leg without  interrupted  aortic  arch noted  by echocardio-
gram. Second, a posterior  infolding  at the  aorta  is demonstrated  by echocar-
diogram. Third,  the  I/D  ratio  is  lower  than  0.58.  Using  above  criteria,  we
found  the  sensitivity of diagnosis achieved 95% in our  patients without  false
positive  in  our  control  group.  These  criteria  cannot  only  be  applied
to  patients  with  or  without  other  intracardiac  lesions, but  also be  applied  to
premature  neonates.
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Diagnostic  value of  contrast  echocardiography  in  the  examination
of  congenital  or  acquired  heart  disease
Kemal  Baysal,  Halit  Imilat,  Hasan Yildirim,  Fersat Kolbakir, Haci Akar,  Fadil
Ozturk*
Ondokuzmayis  School of Medicine Dept.of  Pediatr.  Cardiol  Samsun,
*Ondokuzmayis  School o/Medicitie  Dept.of  Cardiovasc  Surg  Samsun,  Turkey

Echocardiographic  contrast  agent  SHU  454  provides  microbubbles  of
defined  size  (median  3y)in  a  solution  of  galaktose  and  SHU  508A  is
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specially  manifactured  (%99.9)  galaktose  microparticles  and  (%0.1)  palmitic
acid (bubble size less than 2.5y). Minute  gas bubbles are known to  have only
a  limited  stability  in fluids SHU  454  are  absorbed  in  the  capillaries  of  the
lung after  intravenous injection  and do not reach the  left  side of the heart.but
SHU 508A are not absorbed  in the capillaries of the lung and reaches the  left
side  heart. Thus  the  agents  can  be  used  by  peripheral  venous  injection  for
detection  of tricuspit,pulmonary,mitral  and aortic  valve  insufficiency  as well
as detection  of intracardiac shunt  or  for  anatomical  identification  in complex
cardiac  defects  In  this study  we aimed to  demonstrate  the  role  of peripheral
venous injection  SHU  454 and SHU  508A in  the diagnosis of congenital  or
acquired  heart  disease  MATERIAL  and  METHODS:  four  hundred  thirty
patients  (210  girls,220  boys.age  range  1 month-17  y)  were  involved  in  the
study  (January  1984-August  2000).The  subject  had  right  heart  lesions  (370
pts;atrial  septal  defect’ASD’,VSD,Pulmonary  stenosis,  pulmonary  arterio-
venous  fistula .tetralogy  of  Fallot,atrioventricular  septal  defect)and  left  heart
lesion(60 pts;Aortic  and mitral  valve  insuffiency.coronary  arterio-venous  fis-
tula and coronary ectazia) The echocardiographic examination  was performed
to  examine  apical  four  chambres, parasternal  long  and short  axis  views. The
dosage SHU  454  was 0.5 ml/kg/per  inj.max  lOml/per  inj.in  five  times and
SHU  508A  was  0.5-2ml/per  inj.in  five  times.  RESULT:  Each  patient
received  single  injection  SHU  454  and  SHU  508A  gave  great  information
about  of right  and  left  ventricle.pulmonary  vascular  structure  and  anatomy
in  tetralogy  of  Fallot.subaortic  stenosis.about  surgical  indication  of  ASD
VSD.silent  patent  ductus  arteriosus  and  valve morphology  in  other  anoma-
lies. IN CONCLUSION: SHU  454 and SHU  508A  are  significant  enough
to advance  this technique not only to replace the other  conventional  methods
for  diagnosis but  also to  create new  diagnostic  capabilities.
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Age-related  changes  in  coronary  flow  reserve  and  contractile  state
response  to  dobutamine  from  infancy  to  childhood
Aoki  M,  Tamura M,  Toyono M,  Yasuoka K,  Harada  K
Department  of Pediatrics, Akita  University  School of Medicine, Akita,  Japan

Left  ventricular  (LV)  functional  reserve  response  to  inotropic  stimulation  is
known  to  be  age-dependent,  however,  there  is  limited  information  about
age-related  changes  in  the  effects  of  dobutamine  on  coronary  blood  flow
reserve  (CFVR).To  assess  the  effects  of  age  on  CFVR,  dobutamine  stress
(5_g/kg  per  minute)  transthoracic  echocardiography  was  performed  in
children. The study group consisted of 29 children  aged  from  8months to  16
years  (mean  8–7  years).  Peak  diastolic  velocity  in  the  left  descending
coronary  artery  (CFV)  was recorded  by pulsed-Doppler  under  the  guidance
of color Doppler flow mapping. Coronary flow velocity  reserve (CFVR)  was
calculated  as the  ratio of maximal CFV at dobutamine  infusion  to basal CFV.
LV  contractility  was  calculated  by  two-dimensionally  directed  M-mode
echocardiography. The  rate-corrected  mean  velocity  of circumferential  fiber
shortening  (mVcfc)  and  LV end-systolic  wall stress (ESS) were  used  as indices
of  contractility.  CFV  at  dobutamine  infusion  increased  significantly  com-
pared  with  the  control  values  (+32  %, p  <  0.01).  CFVR  in  the  younger
children  was low  and  increased  significantly  with  age  (r  =  0.68, p  <  0.01).
Dobutamine  induced  an increase  in  mVcfc  (+32 %, p <  0.01)  and a decrease
in  ESS (-16  %, p  <  0.01). The  percentage  of  increase  in  mVcfc  (%mVcfc)
during  dobutamine  infusion  was  low  in  infants  and  increased  significantly
with  age  (r  =  0.62, p  <  0.01). CFVR  correlated  significantly  with  %mVcfc
(r  =  0.65,  p  <  0.01)  during  dobutamine  infusion.  Responses  of  CFV  to
dobutamine  are  less  sensitive  in  younger  children. Age-related  increase  in
CFVR  is associated  with  age-related  changes in  LV functional  reserve.
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Left  and  right  ventricular  volume  determination  in  children  with
congenital  heart  defects  (CHD): 3D-echo  versus  angiography
Heusch A.,  Reitz  M.,  Schmidt  K.  G.
Department  Of  Pediatric Cardiology,  University  Medical  Center,  Diisseldorf,
Germany

Angiography  has commonly  been  used  to determine  ventricular  volumes in
children  with  CHD. Three-dimensional  echocardiography  (3D-echo)  may
allow more  accurate  volume  assessment  since  it  is independent  of geometri-
cal assumptions. We compared  LV and RV volumes determined by 3D-echo
and  angiography  in  children  with  different  types  of CHD. We  studied  102
patients  aged  3  days  to  27  years  (median  2.25)  with  body  a  surface  area
0.211̂.79  m2  (median  0.53).  Biplane  angiography  was  obtained  during
diagnostic  cardiac catheterisation. 3D-echo  was performed  immediately  after
catheterisation  using  a  rotating  transducer  (Acuson)  usually  from  the
subcostal  window.  For  3D-reconstruction  a  Tomtec-System  was  used.

Angiographic  volumes  were  calculated  during  end-diastole  and  end-systole
using  Simpsons  rule.  3D-echo  calculations  summarized  the  volumes  from
multiple  short  axis slices (distance 2mm)  after  manual  tracing of  ventricular
borders.Volume  calculation by 3D-echo  was possible  in 84 pts. (83%)  for  LV,
but  only  in  33  pts.  (32%)  for  RV.  LV-volumes  by  3D-echo  correlated  well
with  angiographic  volumes  in  systole  and  diastole  (sys.:  r2=0.96;  dia.:
r2=0.93). RV volumes by 3D-echo correlated poorly with angiographic  vol-
umes (sys.: r2=0.7; dia.: r2=0.79). Comparison of both methods showed larg-
er  volumes  determined  by  angiography,  particularly  for  the  RV.  (LVsys:
0.6–3.3  ml, 0.9–25.8  %; LV dia: 7.1–28.4  ml, 7.4–12.1%; RV  sys:  1,8+6.9
ml,  19.5–24.1%; RV  dia: 6,419.4,42.5  –  33.6%). Different  types  of  CHD
did  not  influence  the  differences  between  the  two  methods  (p>0.005).We
conclude  that  3D-echo  allows  more  accurate  ventricular  volume  determin-
ation  in  CHD-patients.  Its  practical  use,  however,  may  be  limited  by
appropriate  image  acquisition.
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Left  ventricular  outflow  tract pseudoaneurysms  in  congenital  heart
disease
S.  Gelehrter, G.  Wright,  A.  Barton,T.  Gless, A.  Ludomirsky,  E.  Bove,  G.  Ensing
University  of Michigan  Congenital  Heart  Center, Ann  Arbor,  USA

Left  ventricular  outflow  tract  (LVOT)  pseudoaneurysms  occur  rarely  after
LVOT surgery  in  adults, but  little  is known  about  them  in children. We  ret-
rospectively  reviewed  the  Michigan  Congenital  Heart  Center  databases  to
define  size  and  location  of  pseudoaneurysms,  clinical  characteristics,  and
results  of  surgical  repair. Eight  patients  with  LVOT  pseudoaneursyms  were
identified. Aneurysms  occurred  at  8.4  years  of  age  (range:  0̂37  years)  and
measured  8  to  50mm  (mean:  26.3mm)  at  diagnosis.  Pseudoaneurysms
occurred  in  two  locations:  originating  from  the  aorto-mitral  intervalvular
fibrosa  (6  patients)  and  in the  native  RV  free  wall  after  interventricular  tun-
nel  of  the  LV outflow  across  a VSD  to  the  pulmonic  valve  (2  patients).  Of
those in the  intervalvular  fibrosa, 1  was seen  at birth, 3 after  Ross procedure,
1  after  2 subaortic  resections, and 1 after  endocarditis  and  cardiac  catheteri-
zation. Post-operative  aneurysms were detected  10 days to  12 months  (mean:
5.5  months)  after  surgery.  Five  pseudoaneurysms  impinged  on  neighboring
structures.  In  6  patients,  the  pseudoaneurysm  was  repaired  with  Gore-tex
patch  exclusion  and  partial  excision. One  of  these  recurred  3 months  post-
operatively,  necessitating  a  second  resection.  One  pseudoaneurysm  was
resected  and  suture  closed.  One  pseudoaneurysm  remains  stable  without
intervention. Six of 8 patients  remain well; 1 died  intraoperatively  and  1 died
later  of  Coxsackie  myocarditis  without  pseudoaneurysm  recurrence. LVOT
pseudoaneurysms  associated  with congenital  heart  disease occur  after  LVOT
surgery  and  congenitally.  Surgical  repair  by  orifice  exclusion  and  complete
or  partial  excision  is  successful  in  most  cases. The  pseudoaneurysms  were
located  in  the  aorto-mitral  fibrous  continuity  or  in the  right  ventricular  free
wall, suggesting that  these locations are inherent  anatomic  weak points at risk
during  surgical  procedures.

MAY 30 Time:  11:00-12:30
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Congenital  heart  disease  and parenting  stress
Uzark,  KC
Children’s  Hospital  Medical  Center, Cincinnati,  OH,  USA

Parents  of  infants  with  congenital  heart  disese  (CHD)  experience  increased
stress, often  recognized  by  health  professionals  at  the  time  of  diagnosis  and
/or  hospitalization.  Since  stressful  parent-child  systems  may  have  a  negative
impact  on  child  psychosocial  outcomes,  we  assessed  parenting  stress  in  42
parents of children  >  2 years  of age  (mean  5.6  yrs, range 2 - 1 2 . 4  yrs)  with
CHD.  Parents  of  19  female  and  23  male  children  with  simple  (n=14)  and
complex  (n=28)  CHD  participated.  Parents  completed  Abidin’s  Parenting
Stress Index  (PSI)  in  the outpatient  clinic. The  median  PSI  total  stress score
was 71, compared  to  69 in  a  normative  sample. On  the  child  domain  PSI
subscale, 30% (2  x  expected)  had scores  at  or  above  the  critical  cutoff  score
for  high  stress. (High  scores  in  this domain  reflect  parental  perceptions  that
the  child  has  qualities  or  behavioral  characteristics  that  make  them  difficult
to  parent.) There  were  no  significant  correlations  between  parenting  stress
and  the  child’s  age (r=.249), time since  most  recent  surgery  (n=38, r=.O68),
or severity of CHD  (mean 76.1 simple CHD  vs 69.7 complex CHD, t=2.0,
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p  =  0.3).  Parenting  stress  was  significantly  higher  in  single  parent  homes
(mean 80.5)  than  in 2-parent  homes  (mean 67.0), p  <  .02. We conclude  that
parents  of  children  with  CHD  are  at  increased  risk  for  chronic  high  stress
related  to  parenting  the  child  with  CHD.  High  stress  is  unrelated  to  the
severity  of CHD. Ongoing  counseling  of  all  families  regarding  the  meaning
of the  cardiac  diagnosis, including changes along the developmental  contin-
uum, is needed.

225
Creating  a  heart  healthy  environment  for  our  children
Helden £.,  Bolen  R.,  Gillis L.
St Joseph’s  Hospital,  Hamilton,  ON,  Canada

Prevention  of  heart  disease  begins  in  childhood. The  promotion  of  smoke-
free  living,  healthy  eating  and  regular  physical  activity  in  children  is  the
mission  of  Heart  Health  Hamilton-Wentworth.  In  1998  the  Health
Promotion  Branch  of  the  Ontario  Ministry  of  Health  provided  funding  for
five  years  to  Heart  Health  Hamilton-Wentworth  (HHH-W).  The  Child
Youth  Heart  Health  Work  Group  is  one  subcommittee  of  HHH-W.  It  is
comprised  of representatives  from  health, education  recreation  and  volunteer
sectors.  Initially,441  students  from  Grades  6̂8  in  Hamilton-Wentworth
Catholic  School  Board  were  surveyed. The  objectives  were  to  determine
student’s  knowledge, habits  and attitude  about  physical  activity, nutrition  and
tobacco. One  important  finding  was that  youth  want  to  take  action  towards
a  healthier  lifestye  but  there  are  barriers  towards  achieving  this.  From  the
survey, schools  were  chosen  as the  avenue to  reach  the youth. Presently  two

pilot  schools  have  volunteered  to  participate  as Heart  Healthy  Schools  with
other  schools  planning  to join. Enthusiastic  students, parents  and  staff  from
these pilot  schools  have developed  heart  healthy  activities either  via the  cur-
riculum,  or  as  after  school  activities.  Examples  of  these  include  cooking
clubs, walk  to school day and an anti-smoking game in the classroom. Other
exciting  initiatives  will  be  presented. Prevention  of heart  disease  in  children
by  reducing  risk  factors  such  as  obesity,  hyperlipidemia,  smoking  and
sedentary  lifestyle  needs  to  be  a  goal  of  the  health  profession  and  the
community. This  will  reduce  heart  disease  in our  future  adult  population.

226
Neonatal  transplantation: where  to  wait
Erica Mosolanczki,  Catherine  Maser
Hospital  For  Sick  Children,  Toronto,  Canada

The  neonate  awaiting  heart  transplantation  requires  specialized  care  from  all
members of the  interdisciplinary  team. Infants  with  single  ventricle  physiolo-
gy  present  a  unique  set  of  challenges.  Often  these  neonates  endure  lengthy
waiting  periods  in  critical  care environments. Limited  and  costly  critical  care
resources have forced The Hospital  for Sick Children (HSC),Toronto, Canada,
to  address the  feasibility  and  appropriateness  of caring  for  these  neonates  and
their  families  beyond  the  critical  care  setting. At  HSC, the  alternative  setting
was an  observation  room on  the  inpatient  cardiac  unit. Initiating  this  change
in  the  care  environment  revealed  several  issues  and  gaps. They  included
knowledge  and  resource  deficits  around  the  care of a patient  in a hypoxic  gas
environment; ensuring appropriate monitoring  and timely intervention  in the
event  of  any  deterioration;  and  the  ability  to  adequately  support  the  family
and  the  ongoing  developmental  needs  of the  infant.  In  response, an  interdis-
ciplinary  ’Pre-transplant Working  Group’  was  formed  to  identify  and  secure
the  appropriate  resources  for  the  care of  this  fragile  patient  population. This
poster  presentation  will  identify  the  challenges  faced,  solutions  and  recom-
mendations  for  the  future.  Current  literature  on  outcomes  and  treatment  of
single  ventricle  and  neonatal  heart  transplant  recipients  from  a physiological,
psychosocial and developmental  perspective will be included. Recent  research
related  to  the  needs  of  the  family  and  the  team  will  be  incorporated.
Experience  to  date  at HSC  will  highlight  the benefits  of this  initiative  while
addressing  fiscal  and  resource  implications  for  both  the  critical  care  and
inpatient  units.
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Predictors  of  Oral  Feeding  at  Discharge  in  Post  Cardiac  Surgery
Neonates
Kathleen  D.  Einarson,  Michael A.  BorgerHcatlier M.Arthur,  William  C  Williams
Tlie  Hospital  For Sick  Children,  Cardiac Program, Toronto, Ontario,  Cananda

Background: Changes in technology and cardiac surgical procedures over the
past  decade  have  led  to  an  increase  in  the  number  of  neonates  undergoing
cardiac  surgery.  Feeding  difficulties  after  cardiac  surgery  in  the  neonate  can
prolong hospital  stay and complicate post-operative  care. The purpose of this

study  was to identify  independent  predictors  of post-operative  feeding  diffi-
culties.  Methods: A  retrospective  chart  audit  of  101  consecutive  neonates
who  underwent  cardiac  surgery  was  conducted.  Neonates  with  significant
structural or functional  defects  that would  affect  oral feeding  were  excluded.
Ten  variables were  analysed  as possible  predictors  of post-operative  feeding
difficulties  including: diagnosis, demographics,  details  of  surgery,  and  post-
operative  course. Results: At  hospital  discharge  71.3% (N=72)  of  neonates
were  orally  feeding  and  28.7%  (N=29)  were  not.  Overall  mean  hospital
length of stay was 17.7 + / -  16.4 days. Neonates with feeding difficulties  were .
more  likely  to undergo  operations  involving  the  aortic  arch  (31% vs. 15%,
Chi-Square=3.23,  p=0.07).  Neonates  not  feeding  orally  at  discharge  had
longer  ICU  lengths  of stay  than  those  who  fed  (16.5 + / -  18.4  vs. 7.3  +/-
5.8  days, p=0.01).They  also  had  longer  post-operative  stays  (30.3 +/-  24.2
vs.  12.7  +/-  7.5  days, p<0.001).  Neonates  with  feeding  difficulties  had  a
higher  incidence of  vocal chord  injury  (24.1%  vs. 1.4%,  Chi-Square=14.67,
p<0.001).  Multivariable  logistic  regression  analysis  revealed  vocal  chord
injury(odds  ratio  17.5)  and post-operative  ICU  stay (odds  ratio  1.1  per  day)
as independent  predictors  of failure  to  feed  orally  at discharge  from  hospital.
Conclusion:  Risk  factors  for  feeding  difficulties  in  the  post-cardiac  surgery
neonate  are  vocal  chord  injury  and  prolonged  ICU  length  of  stay.  Early
identification  of neonates  at risk  followed  by definitive  intervention  strategies
will  lead  to  improved patient  care  and  resource  utilization.
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Risky  business:  assessing  risk  factors  for  coronary  artery  disease
after  Kawasaki  disease
Mclntyre  S,  McCrindle  B.  W.
Hospital  For Sick Children,  Toronto, Ontario,  Canada

Kawasaki Disease  (KD)  is the leading cause of acquired  heart  disease  in chil-
dren. KD  causes a  systemic  vasculitis, potentially  resulting  in  the  formation
of coronary  aneurysms.This  general  vasculitis  causes an  increase  in  endothe-
lial  dysfunction  resulting  in  increasing  the  risk  for  premature  myocardial
infarction.  Our  purpose  was to  evaluate  patients who  had  Kawasaki  Disease
and determine  if they were at higher  risk  for  CAD than  subjects  in the  nor-
mal population.We evaluated KD patients >5 years post  initial diagnosis with
known  risk  factors  for  CAD.  Patients  were  grouped  into  persistent
aneurysms,  regressed  aneurysms  and  no  aneurysms.  Subjects  were  matched
by  age and  gender  with  a  control  group  of subjects  who  never  had  KD. All
subjects  were  assessed  for  cardiovascular  risk  factors  including:  diet,  BMI,
family  history and activity  level. Ancillary  tests included: renal and endocrine
function,  lipoproteins, C-reactive  protein, homocysteine  and fibrinogen. All
patients  had  24 hr BP monitoring, 2D ECHO, Carotid  and Brachial Artery
ultrasound. The  results of  this study  will determine  if patients who  have  had
KD, regardless of their subgroup, are  at higher  risk  for developing  premature
CAD  than  those in  the control  group. The  results of this study will  also sup-
port  the  need  for  evidence  based  practice. Health  Care  Professionals  will be
able  to  apply  this  knowledge  when  counseling  newly  diagnosed  families
whose  children  are being  treated  for  KD.

229
The  impact  of  prenatal  versus  postnatal  diagnosis  on  psychological
distress  in  parents  of  children  with  severe  congenital  heart  disease
Beth  N.  Wltitstonc, Michele A.  Frommelt,  Cheryl  Brosig,  Stephanie J. Frisbee,
Stci’en  Leuthncr
Medical  College Of  Wisconsin,  Milwaukee,  Wisconsin,  USA

Objective:To  evaluate symptoms of psychological  distress at the time of birth
and  six  months later  in  parents  of children  prenatally  diagnosed  with  severe
congenital  heart  disease  (Gl)  and  parents  of  infants  with  similar  forms  of
heart  disease  who  are  diagnosed  postnatally  (G2). Methods:  From  2/99  to
10/00,  parents  of  ten  infants  prenatally  diagnosed  by  fetal  echocardiogram
and  seven  infants  postnatally  diagnosed  with  severe congenital  heart  disease
were  evaluated  for  evidence  of  psychological  distress. Qualitative  data  was
obtained  by  taped, transcribed  semi-structured  interviews  and  examined  for
recurrent  themes  of  psychological  distress. Quantitative  data  was  obtained
using the  Brief Symptom  Inventory  (BSI), a self-report  inventory  that mea-
sures  global  symptoms  of  psychological  distress.  Data  was  collected  at  the
time of  diagnosis, at  the time  of birth  (if different  from  the  time  of diagno-
sis) and six months after  the birth and compared between the two groups and
to a normative sample. Results: Guilt, disbelief, fear  and anger were common
themes across both groups regardless of timing of diagnosis. There was no sta-
tistical  difference  in  global  symptoms  of  psychological  distress  scores  in  Gl
from  the  time  of  diagnosis  to  the  time  of  birth. There  was  no  statistical
difference  in  global  scores  between  groups  at  the  time  of  the  child’s  birth.
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In both groups, scores for  depression, anxiety, and global symptoms were sig-
nificantly  higher  than those of the normative sample at the  time of the child’s
birth  (p  =  0.001)  but  normalized  six  months  later. Conclusions: Parents  of
children with  severe congenital heart  disease experience  similar symptoms of
distress  regardless  of when  the  diagnosis  is made. Although  this  information
does not  appear  to  lessen parental  distress  at  the  time  of birth, most  families
expressed being  grateful  for  the  prenatal  diagnosis.
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Care  of  adult  congenital  heart  surgery  patients  in  pediatirc  inten-
sive  care  units
Fosse C ,  Boar  L.,  Decker J.,  Sanfilippo  D.,  Neiwlti  R.
Devos  Children’s  Hospital,  Grand  Rapids,  Michigan,  USA

Background: With  advances in treatment  of congenital  heart  disease (CHD),
the population of adults with CHD  is growing. In our institution, adults with
CHD  who  are  referred  to  the  pediatric  cardiac  surgeon  are  cared  for  in  the
pediatric  intensive  care  unit  (PICU)  postoperatively. A  study  was  done  to
assess standard  practice  for  postoperative  ICU  care  of  adults  with  CHD  in
the  USA. Methods: A  questionnaire  was developed  to  assess  this  practice. It
was  sent  to  advanced  practice  nurses  (identified  in  the  directory  of  the
Society  of  Pediatric  Cardiovascular  Nurses)  at  35  institutions. Results  were
evaluated  in  the  22  responses  received.  Results: Twenty  one  of  22  (95%)  of
hospitals  studied  provide  care  for  adults  with  CHD  in  their  PICU. Nine  of
the  institutions  are  free  standing  children’s hospitals. The  patient  population
per  institution  ranged  from  1 to  75  adult  CHD  patients  per  year  (mean  of
5% of the  annual  total CHD  surgery  population). The  patient  age  range  was
18 to  72  years. Surgery  was  performed  by  pediatric  cardiac  surgeons  in  15
(75%) and  by surgeons who do both  pediatric  and  adult  cardiac surgery  in 5
(25%) of  the  institutions  (1  hospital  did  not  respond). None  of  the  PICUs
had  policies  restricting  which  of  their  nurses  may  care  for  these  patients.
Postoperative  medical  care  was provided by pediatric  professionals  including:
Intensivists  in  13, surgeons  in  13, fellows/residents  in  12, cardiologists  in  12,
anesthesiologists  in  3, nurse  practitioners  in  7, and  physician’s  assistants  in 4-
Conclusions:  It  is  standard  practice  to  care  for  postoperative  adult  CHD
patients  in  a PICU  in many institutions. Preoperative  and  postoperative  care
for  these  patients  may  be best  provided  by  the  experienced  and  specialized
pediatric  team  regardless of patient  age.
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The  development  of  a  transition  process  from  a  paediatric  to  an
adult  care  centre
Johnson  C,  Patterson M,  Ccnder  L,  Spencer M,  Sweett  B,  Wetmore N,  Hryhor  B*,
Young Q*,  FofonoffD*
Cardiac Scietices  Program, British  Columbia’s  Children’s  Hospital; *Pacific Adult
Congenital  Heart  Clinic,  St  Paul’s  Hospital, Vancouivr,  Canada

With  the  tremendous  advances  seen  in  congenital  heart  disease  treatment
and surgery  in the  past 20 years there  is a growing population  of youth  with
complex  cardiac  health  needs. At  British  Columbia’s  Children’s  Hospital  in
Vancouver  approximately  300  youth  per  year  transition  to  St  Paul’s  Pacific
Adult Congenital  Heart  Clinic  (PACH).As they moved into  the adult  health
system  some  method  of  enabling  a  successful  transition  became  necessary.
In  consultation  with  the  Pacific  Adult  Congenital  Heart  clinic  (PACH
clinic)  a  transition  process  was  developed. With  support  from  the  Youth
Health Program, a multi-disciplinary  cardiac transition team was formed.The
team members  come  from  both  the  paediatric  and  adult  clinics and  worked
closely  together. A  variety  of  educational  tools, information  exchanges  and
eventually  a  transition  clinic  evolved  from  these  meetings. Several  problems
were identified  including the need  for more youth education, autonomy  and
a  general  reluctance  towards  the  transfer  of  care.  Strategies  enhancing  the
youths  understanding  of  their  health  condition  and  promote  independent
behaviours and self-advocacy  have been incorporated  as a regular component
of outpatient  visits.Transition  issues are now  discussed starting  at an early age
and  reinforced  on  subsequent  visits. A  half-day Transition  clinic, held  at  the
adult  centre, further  facilitates  the  transfer  of care. At this clinic the  focus  for
the  youth  is  to  promote  self-advocacy  within  the  adult  health  care  system.
For  the  families  the  focus  is  on  fostering  the  youth’s  independence  and
relinquishing  their  role  as primary  care  provider. Evaluation  of  this  process
including feedback  from  graduates.
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School  performance  following  pediatric  heart  transplantation
O’Brien  P., Blume  ED,  Stafford K.,  DeMaso  D.,  Bastardi  H.
Cardioi’ascular Program,  Children’s  Hospital,  Boston,  USA

Following  heart  transplantation  (TX),  children  are  at  risk  for  learning
problems  and  falling  behind  grade  level.  Multiple  factors,  including  prior
congenital  heart  disease  and  end  stage  CHF,  chronic  illness,  neurologic
complications,  and  lengthy  school  abscences  likely  contribute  to  school
problems. This  study  describes the  school  experiences  of  patients  following
TX. By  retrospective  chart  review, pre  and  post TX  data  were  reviewed  for
all school-age  children  followed  in our  heart TX  program who  were  at  least
ly  postTX. 35 children  (23m, 12f)were  in grades  1̂12. School  performance
was  defined  as  presence  of  school-  based  special  services  (tutoring, special
education  services),  age  appropriate  grade  level  and  presence  of  attention
deficit  disorder/learning disabilities. Age atTX  was 7m-16y,  19 children were
enrolled  in  school  at  time  of T X .  Pre TX  diagnosis  was  cardiomyopathy
(CMPY)  in  17  and  congenital  heart  disease  (CHD)  in  18. RESULTS- All
children were attending school fulltime  though 28/35  (80%) required special
services  for some period  of time. 17/35  (48%) children  were behind  expect-
ed  grade  level.  Of  these, a  third  were  behind  grade  level  before TX.  12/17
(70%)  with  primary  diagnosis  of  CMPY  were  at  grade  level  while  5/18
(28%)  with  CHD  were  at  grade  level.  11/35  (31%)  were  identified  with
attention  deficit  disorder/learning  disabilities, half prior  to TX.  CONCLU-
SION-  Following  heart TX, all  students  returned  to  school  fulltime  though
most  require  special  services. Those  with  CHD  have  significantly  more
school problems than those  with  pre TX  diagnosis  of CMPY. Many  learning
problems  predate  TX.  Children  post  TX  require  assessment  of  learning
problems  and  intervention  to enhance  academic  achievment.
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Blake  drain  study
Bruch  R.,  Barth  L.,  O’Crady  K.,  Marquardt  K.,  On  K.,  Hcadlcy  V,  Crist,  C,
Lojlatid  G.
Tlie  Children’s  Mercy Hospital,  Kansas  City,  Missouri,  USA

PURPOSE:  To  determine  if  the  implementation  of  the  usage  of  Blake
drains,  rather  than  the  traditional  chest  tube  system  will  effect  hospital
charges  and  length  of stay  (LOS)  following  the  bi-directional  Glenn  (BDG)
and  Fontan  Procedures. METHODS: A retrospective  chart  review  was done
on  all BDG  (n  =  51)  and  Fontan  (n  =  34)  completion  patients  from  April
1997  through  October  200O.  RESULTS:  Patients  undergoing  BDG
operation  with  conventional  chest  drains  (n  =  24)  had  an  average  LOS  of
7.46  days + / -  5.0.  Use  of  Blake  drains  in  similar  patients  undergoing  the
BDG  operation  (n  =  27)  resulted  in  an  average  LOS  of  5.3  days +/-  1.2
(P  <  0.05).  Hospital  charges  for  the  BDG  conventional  chest  tube  group

averaged  $62805  +/-  825881.  Charges  for  the  BDG  Blake  group  averaged
$48577 +/-  $13843 (P < O.05). Patients who  had  Fontan  Completions  with
conventional  chest  tubes (n  = 17)  had  an  average  LOS  of 9.47 + / -  5.7  days
vs.  patients  utilizing  Blake  drains  post  operatively  (n  =  17)  who  had  an
average LOS of 6.12 +/-  1.9 days (P <  0.05). Hospital charges for  the Fontan
conventional  chest  tube  group  averaged  $58264  + / -  $18403.  Charges
for  the  Fontan  Blake  group  averaged  $48116  + / -  $7519  (P  <0.05).
CONCLUSIONS:  Blake  drain  use  in  the  Fontan  and  BDG  populations
significantly  decreases  hospital  charges  and  LOS.

234
Quality  of  life  perceptions in  adolescents  with  congenital  heart  dis-
ease: a  comparison  between  patients  and  parents
Dana  Connolly,  Michael  Artman
New  York  Uniivrsity  School of  Medicine,  New  York,  USA

Purpose: This  study  was conducted  to  explore  the  perceptions  of  health-
related  quality  of  life  (HRQL)  in  adolescents  with  congenital  heart  disease
(CHD)  compared  with  those  of  parents.  Methods: HRQL  was  measured
using the  General  Health Assessment  for  Children,  modified  for  adolescents
with heart  disease.This  is a developmentally-sensitive, disease-specific  instru-
ment  that  measures HRQL  in  the  following  domains: overall  health ratings,
physical  function,  psychological  well-being, social  and  role  function,  health
care  utilization,  and  symptom-related  distress.  Initial  pilot  testing  suggested
the  reliability  and  validity  of  this  instrument  in  this  population.  Eleven
adolescent  patients  (ages  12-17  years)  and  their  parents  completed  parallel
questionnaires.  Pearson  correlations  were  used  to  examine  relationships
between  the  groups.  Results: Adolescent  and  parent  HRQL  scores  were
significandy  correlated  for  overall  health  perceptions  (r=.73,  p=01)  and
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health  care  utilization  (r=.63,  p=.O3). No  significant  association  was  found
between  their  perceptions  of physical  function  (p=.834), psychological  well-
being  (p=. 167),  social  and  role  function  (p=.42O),  or  symptom-related
distress  (p=.252). Conclusions: Adolescent  and  parent  perceptions  of  overall
health  status  and  number  of  contacts  with  the  health  care  system  were  in
agreement.  However,  their  perceptions  differed  regarding  the  impact  of
CHD  on  physical  function,  psychological  well-being,  social  and  role
function,  and  symptom-related  distress.  These  differences  in  perceptions
should be considered  when counseling  families  about  the  impact  of CHD, so
as to  facilitate  communication  and  optimize  health  promotion  strategies.
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Beta  blockade  therapy  in  children:  a  protocol  for  the  ambulatory
setting  Toronto
KilburnJ,  Benson  L
Hospital for  Sick  Children,  Toronto, Ontario,  Canada

We present  an  institutional  protocol  for  the  administration  of beta  blockade
therapy  (Carvetilol)  to  children  with chronic  congestive heart  failure  (CHF).
Our  approach  is extrapolated  from  adult  studies  of  initiation  of  beta  block-
ade  therapy,  and  details  the  frequency  of  patient  assessment,  titration  of
Carvetilol,  communication  between  team  members,  and  documentation.
Patients  are  seen  by  a clinic  nurse  weekly  during  the  initiation  of  Carvetilol
therapy, and  by  their  cardiologist  monthly, or  more  frequently  as the  condi-
tion  demands. The  cardiologist  establishes  dosing,  usually  beginning  at  0.2
mg/kg/day,  to  a  maximum  of  1  mg/kg/day,  with  the  flexibility  to  adjust
dosing  according  to  the  patients’ condition. The  patient  population  consists
of  children  between  the  ages  of  1 month  and  16  years,  with  dilated  car-
diomyopathy  or  end-stage  congenital  heart  defects,  with  a  left  ventricular
ejection  fraction  of  <  45%. These  patients  are  on  triple  therapy  of  digoxin,
diuretics, ACE  inhibition,  and  aldactone,  and  are  volume  stable.  Over  an
implementation  period  of  18 months, a low  hospital  admission  rate  for  CHF
(1  patient  of  13)  indicates  effective  outpatient  management  of  symptoms.
Additionally, positive  feedback  from  both  staff  and  families  demonstrates  the
viability  of our  methods. Our  experience  indicates  that  this protocol  is both
a  safe  and  workable  approach  to  administering  beta  blockade  therapy  in
children  with  chronic  CHF  in  the  outpatient  setting.
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Sino-atrial  node  reentrant  tachycardia; an under-recognized  clinical
entity  in  infants  with  congenital  heart  disease
Andrew  D.  Blaufox,  Mohammed  Numan,  BarabaraJ.  Knick,J.  Philip  Saul
Children’s  Heart  Program of  South  Carolina,  Charleston,  USA

Background: Whereas  sino-atrial  node  reentrant  tachycardia(SANRT)  is  well
described  in  adults, it  is not  well  described  in  children. Methods: The  MUSC
pediatric  electrophysiology  study(EPS)  database  was  reviewed  for  cases  of
SANRT, a reentrant  SVT with  a p  wave morphology  nearly  identical to sinus,
diagnosed  between  1/99  and  11/00. Demographic, clinical, and  electrophysi-
ologic  variables  are described. Results: Of the  106 pts, 0-18  yrs, who  under-
went  EPS  for  documented  SVT, 6(6.6%)  male  pts  met  criteria  for  SANRT.
Presentation  age  was  1 day-1.4  mos, median  0.6mos. One  pt  had  cardiomy-
opathy  while  6  had  congenital  heart  disease(CHD), of whom  5  had  recently
undergone  CHD  repair(01̂1  days, median  5  days). At  presentation,  SANRT
was sustained  in 6 pts and caused  variable hemodynamic  compromise  (none 5
pts, mild  1 pt, moderate  1 pt). One  pt, not  compromised  at  presentation, had
moderate  compromise  with  SANRT  during  EPS. The  pt  with  cardiomyopa-
thy  had  an  improvement  in  shortening  fraction  from  14% at  presentation  to
30%  3  days  after  termination.  Electrophysiologic  variables  were:  cycle
length(280-380  ms,  median  315  ms), VA(160-280  ms,  median  180  ms),
AV(100-160 ms, median  120 ms) andVA:AV(l-2.8, median  1.4). In 2 pts, cycle
length  varied  by  20̂40  ms. Adenosine  was given  to  6  pts  and terminated  the
tachycardia  in  all. All  pts  were  initially  treated  with  digoxin. SANRT  was re-
inducible  in 2 pts undergoing repeat EPS. At follow  up (lwk-9mo, median  4.5
mos), 4 pts remain on digoxin, 1 was changed  to  sotalol, 1 was taken  off med-
ication  and  1 died  following CHD  repair, but  none  had  a clinical  recurrence.
Conclusion: SANRT  occurs  in  infants, particularly  those with CHD, and  can
cause  hemodynamic  compromise  despite  its  slow  rate.  It  may  be  managed
acutely with  adenosine  and  is suppressed  by mono  drug  therapy.
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Experienced  and  calculated  battery  service  life  data of  autocapture
devices  based  on  long-term  follow-up
Bauersfeld  U, Przibille  O*.  Rahn  M,  Ffhraeus  T**,  Schuller  H**
Unnvrsity  Children’s  Hospital  Zurich,  Switzerland,  *ll  Medical  Clinic,  University
Mainz,  Gertnatiy,  **University  Lund,  Sweden

Background:  Substantial  stimulation  energy  savings  can  be  achieved  with
AutoCapture  (AC)  devices. A question  of  major  clinical  interest  is now  to
what  extent  these  energy  savings may  have the  potential  to  prolong  battery
service  life.  Methods:  In  67  children,  aged  68+64  months,  AC  devices
(Microny  n=17,  Regency  n=24,  Affinity  n=24,  Integrity  n=2,  St.  Jude
Medical)  were  implanted  together  with  various  bipolar  endocardial  lead
models  in  19  and  epicardial  leads  (Medtronic  CapSure  Epi  10366  or  4968)
in  48  children.  During  a  median  follow-up  of  12  months  (range  1-39
months) AC  controlled  ventricular  pacing  was applied  in  56/69  children. In
40 children with  at  least 80% ventricular pacing, battery  impedance  data and
battery  service  life  prediction  were  obtained. The  calculations  are  based  on
the  actual percentage pacing, the pacing mode ( W I R  24, DDD  16 patients),
Holter  acquired  mean  heart  rate,  lead  impedance  and  stimulation  output
(0.25-0.3  Volt  above  actual  threshold).  Results:  See  table. The  ventricular
stimulation  output  measured  was  1.14–0.34V  and  the  battery  impedance
remained  <1  kOhm  in  all  AC  activated  devices.  Conclusion:  Long-term
follow-up  data  indicate  the consistency  of low energy pacing in Autocapture
devices, which  is confirmed  by low battery impedance values.Thus a remark-
able extension  of battery  service  life  can  also be expected  in smaller devices.
The  resulting  lower  incidence  of pulse generator  replacements  constitutes a
substantial  clinical  advantage  in pediatric  pacing.
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Medium-term  follow  up  comparison  of  steroid-eluting  and  non
steroid-eluting  epicardial  pacing  leads
Searattcke  K,  R.idddl  F, Ken  A,  Finucane  K,  SkititierJR
Crcen  Lane  Hospital,  Auckland,  New  Zealand

Purpose:To compare  the medium-term  failure  rate, pacing and sensing char-
acteristics  of  steroid-eluting  (SE)  and  non-steroid-eluting  (NSE)  epicardial
pacing  leads.  Methods:  Retrospective  review  of  pacing  and  clinical  data
recorded  at  implant  and  during  follow-up  of  127  leads  (104  SE, 25  NSE)
placed  in 65 patients  (39 male)  aged 3 days to  71 years  (yrs)  (median 3.5), 55
with  congenital  heart  disease, from  October  1988  to  Nov  2000  at  a single
institution.  Results:  Follow  up  was  2  weeks  ^  7yrs  (median  1.5yrs)  for  SE
leads, and  2  weeks ^  12yrs (median  2.5yrs)  for  NSE  leads. Exit  block neces-
sitating lead replacement  occurred in  5.7% of SE leads and 47% of NSE leads
(p=0.001); tending  to occur  earlier  in NSE leads. Pacing threshold  increased
in  NSE  leads  peaking  at  6 weeks: 3.9V+2.8, and  remained  higher  through-
out  follow-up  in  surviving  leads; 2.3V+1.4  at  2.5  yrs; 2.7V+2.3  at  4  yrs.
Pacing threshold  in  SE leads remained  stable: 1V+0.4  at  6  weeks; 1.4V+1.2
at  2.5  yrs;  1.4V+0.6  at  4  yrs. Ventricular  sensing  thresholds  showed  no  sig-
nificant  difference  between  SE  and  NSE  leads  at  any  stage.  Conclusion:
Steroid  eluting  epicardial  leads have a reduced  incidence  of lead  failure, with
lower  pacing  thresholds being  maintained.
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Influence  of  D-net  (European  GSM-standard)  cellular  phones  on
implanted  pacemakers  in  children: Ankara, Turkey
Elshershari  H,  Celiker  A,  Ozmc  S,  Ozer  S
Pediatrics and  Pediatric  Cardiologist, Ankara,  Turkey

This study was designed to evaluate possible interactions between  digital cel-
lular  phones  (CP)  and  implanted  pacemakers  (PM)  in  children.  To  our
knowledge, there  is no published study about electromagnetic  interference  in
implanted  pacemakers in children.The  study comprised  95 patients  (pts)  (53
boys  and  42  girls)  with  a  mean  age  of  11.5  –  4.6  years  (range  1 ^  22), the
average  time  from  PM  implantation  was  2.5  years  (range  1  month  ^  12
years). Fourteen  devices  (15%)  were  dual-chamber  and  the  remaining  were
single-chamber  PM.The  following  companies  manufactured  the  PM  tested:
Medtronic  (42), Telectronics  (9),Vitatron  (16), Pacesetter  (19), CPI  (8), and
Biotronik  (1). Transvenous  PM  were  located  in  the  right  pectoral  region,
subcutaneously  in  45, subpectorally  in  40  and  10  PM  were  implanted  epi-
cardially.All the pts were tested  in the supine position during continous ECG
monitoring.  After  completion  of  the  routine  PM  check,  the  effects  of
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European Global system for mobile  communication  (GSM)  was tested  using
two CP models (Ericsson GA 628 and Siemens S 25,2 W Power).The  GSM
works  with  pube-shaped  amplitude-modulated  (AM)  signals  of  900  MHz.
For  this purpose, atrial  and  ventricular  sensitivity  settings were  programmed
to  their  most  sensitive  values  and the  tests  were  carried out  in the  unipolar
and  bipolar  sensing  modes. The  evaluation  was  performed  during  ringing,
switching  on  /off  and  conversation  phase  with  the  CP  positioned  over  the
puke  generator  and  around  the  PM  pocket. A malfunction  of  the  PM  was
not  observed  in  any  pt. Only  1  (1%)  of  95  pts  showed  brief  underselling
problem  during  calls  with  the  CP.  In  this  case, a  Medtronic  (Prodigy  SR
8162) AAI-R  PM  was implanted  transvenously  in a subcutanous pocket  and
the  sensing defect  occurred  only  with  the  unipolar  sensing mode, once  the
source of interference  was removed, no  sensing defect  was detected  and  the
pt  remained  asymptomatic. No  PM  inhibition  was observed  and  at no  time
were symptoms experienced  in  this study. In conclusion: Although, we didn’t
observe  any  PM  inhibition,  we  believe  that  PM-dependent  pts  should  be
tested  for possible interferences  before  they use digital CP.The CP should be
more than 20  cm  from  the PM, so the  ear contralateral  to the PM should be
used..
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18  years  experience  of* cardiac  pacing  in  children  with  complete
heart  block
Olga  L. Bockeria
Bacoulev Scientific Center  For Cardiovascular Surgery, Moscow, Russia

Aim. To  assum  the  experience  of  permanent  cardiac  pacing  in  children  in
BCCVS  from  1882  to  2000  and to  find the  most  save and  effective  method
for  pacemaker  implantation.  Material.  292  pacemaker  implatations  in  206
children  were  reviewed.  Congenital  heart  block  was  in  44  patients  (pts)
(21.4%), heart block after  open heart surgery  was in  153 pts  (74.2%). Surgery
performed:  IVSD  repair  56  (36.6%), IASD  repair  30  (19.6%), correction  of
great  vessels transposition  22  (14.4%), tetratology  of  Fallot  28  (18.3%), atri-
oventricular  communication  17 (11.1%). In 57 pts (27.6%) the  transvenousus
approach  was used,  127  (61.6%)  recieved  myocardial  and 22  (10.7%) epicar-
dial  steroid-eluted  leads.  164  pts  (79.6%)  paced  in W I R  mode,  42  pts
(21.4%)  -  in DDDR  mode  Results. Acute  stimulating  threshould  was  low
(mean  0,4  + V)  in  endocardial  leads  and  stay  on  the  same position  in  long
term  follow-up.  In  small children  it  is possible  to  make  the  loop  in  the  atri-
um  which  allows  child  to  grow  without  damage  of the  lead.  In  myocardial
lead  pacing  threshold  may  be  low  in  acute  phase,  but  in  chronic  one  it
increased to high  level  (5 +  2V) Steroid-eluted  epicardial leads showed  good
pacing  parameters.  Conclusion. Active  fixcation,  new  epicardial  leads  and
DDD  or VDD  pacing  modes  are  preferable  in  low  weght  children  with
bradicardia.
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Long-term  follow-up  of  a  steroid-eluting  bipolar  epicardial  pacing
lead  in  a paediatric  population
Urs  Bauersfeld,  Mariette  Rahn,  Hindrik  Robbe
Unwcrsity  Children’s  Hospital  Zurich,  Switzerland;  Medtronic  Bakken  Research
Center, Maastricht, Tlie  Netherlands

Background:  In  an  effort  to  assure  reliable  pacing  in  children  and  patients
with  congenital  heart  defects  that preclude  the insertion of transvenous pac-
ing leads, an epicardial bipolar steroid-eluting  pacing lead was developed  and
its  long-term  performance  evaluated.  Methods:  42  children,  aged  5.1 –4.8
years,  were  implanted  with  76  (31  atrial;  45  ventricular)  epicardial  leads
(Medtronic  CapSure Epi, models  10366 and  4968) and connected to  various
pulse  generators. The  lead  features  two  dexamethasone  eluting,  platinised,
porous electrodes  (6 mm2 cathode  and  14 mm2 anode) with  2 suture holes.
Atrial  (A)  and  ventricular  (V)  lead  performance  was  obtained  at  implant,
pre-discharge,  1,  3  and  6  months,  and  every  6  months  thereafter.  Pacing
thresholds  were  corrected  for  differences  in  puke  width. The  data  were
analysed  using  longitudinal  methods.  Results:  The  mean  follow-up  was
2.8+1.8 years. Kaplan-Meier  estimates of lead survival  at 1,3, and  5 years are
93%, 93%, and 83% for A leads; and,  100%, 93%, and 86% forV leads, respec-
tively.  Failures  were  due  to  fractures  (1A,  2V), underselling  (2A,  IV)  and
dislodgement  (IV).Two  patients  received  transvenous  replacement  systems.
A  impedance  significantly  increased  from  556–96  ohm  at  1  month  to
693–84  ohm  at 5 years (p<0.05). Mean  values of A sensing (2.52–1.38  mV
at  1 month  and  2.78–1.18  mV  at  5  years), A  pacing  threshold  (1.39–1.86
and  0.73–0.24V),V  sensing  (8.75–4.14  and  5.0813.37  mV),V  impedance
(6431164  and  6511114  W),  and  V  pacing  threshold  (1.3410.92  and
1.8611.26V) did not change significandy  over time. Conclusion: Long-term

follow-up  data  prove  a high  probability  of  survival  for  the  Medtronic  bipo-
lar epicardial  lead  with  consistently  low pacing  thresholds  and  stable  sensing
and impedance  values.These  results suggest  that  this lead can be  reliably used
in the  paediatric  population.
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A  novel  rabbit  model  of  variably  compensated  complete  heart
block
Fumiaki  Suto,  Sean A.  Cahill,  Robert  M.  Hamilton,  Gregory J.  Wilson,  liana
Creenwald,  CHJ.  Cross
Cardiology Division,  Hospital  For  Sick  Children,  Toronto,  Ontario,  Canada

Complete  heart  block  (CHB)  provides  a useful  substrate  for  study  of brady-
cardia-dependent  ventricular  arrhythmias  such  as  torsades  de  pointes.
Existing  animal  CHB  modek  are  limited  by surgical  recovery  time  and  by
reliance  on  intrinsic  escape  rhythms. We  describe  a  novel  model  of  CHB
involving  transcatheter  AV node  ablation  and  ventricular  rate  control  with
permanent  pacing  in  the  rabbit.  New  Zealand  White  rabbits  (3.54̂.0kg)
were inhalationally anesthetized.The  right  internal jugular  vein  was surgical-
ly exposed  and  cannulated  with  a 7F  passive  fixation  pacemaker  lead  and a
5F venous sheath. A 5F quadripolar catheter  was guided  to  the AV junction-
al  area  fluoroscopically  and  by  appearance  of  typical  atrial,  ventricular,  and
His  bundle  electrograms. Radiofrequency  energy  was  applied  for  30-60  s.
Unipolar W I  orVOO  pacing  at the  RV apex  was initiated  after  onset  of AV
dissociation,  with  subcutaneous  interscapular  pacemaker  implantation.
Permanent  CHB  was achieved  in 32/37 attempts  overall, with  application  of
<5 RF lesions and <5 minutes of fluoroscopic  exposure  in 13/14 of the most
recent  attempts. Accuracy  of RF lesion placement  was confirmed  with  gross
and histopathologic  postmortem examination.  Fick  cardiac  output  decreased
significantly  from  2.210.3  (meaniSEM)  L/min  in  preablation  sinus  rhythm
at  305113  beats/min  (n=7)  to  1.110.1  L/min  with  postablation  pacing  at
140  beats/min  (n=6),  recovering  to  1.710.2  L/min  with  pacing  at  280
beats/min  (n=5). Acute  procedural  mortality due  to  cardiac  perforation  and
tamponade  (n=2),  airway  complications  (n=2),  and  unknown  causes  (n=5)
mainly  occurred  early  in  the  series. Survivors  were  maintained  for  up  to  15
days post-procedure, with no  signs of hemodynamic  impairment  while  being
chronically  paced  at  either  140  (n=23)  or  280  (n=5)  beats/min.  Our
approach provides a novel, reproducible, and minimally  invasive  CHB  model
with  adjustable  ventricular  rate control.
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QT  dispersion  in  children  before  and  after  repair  of  tetralogy  of
Fallot
HoT.F,  Zhang N.,Yip  W.C.L., Chan K.Y.
National  University  Of  Singapore,  Singapore

The objective of this study was to investigate the  changes in durations of QT,
QRS  and QT  dispersion  (QTd)  of children  before  and  after  surgical  repair
of tetralogy of Fallot (TOF).Thirty children (16 boys, 14 girk) and 30 healthy
age-matched  controk  were  studied. The  mean  age  of TOF  children  at  cor-
rective surgery  was 36.9 months. Mean duration  of post-operative  follow-up
was 2.6  years  (range  1 to  5 years). All TOF children  had  cross-sectional  and
colour  Doppler  echocardiography  done  before  surgery  and  during  post-
operative  follow-up.  QT, QRS  and RR  intervak  were  manually  measured
from  each  of  the  12  leads of  surface  ECG. Q T  was corrected  (QTc)  using
Bazette’s formula. QTd  was the difference  between maximum  and  minimum
QT  of  the  measurable  leads.  Within  the  first  3  post-operative  years,
mean(SD)  QTc, QRS  and  QTd  were  significantly  higher  than  that  before
operation  [QTc:  471(38)  vs  417(29)  msec,  p<0.0001;  QRS:  117(19)  vs
70(14)  msec, p<0.0001; QTd:  54(20)  vs  42(12)  msec, p<0.0001], QTc  and
QTd  improved somewhat  in 3 to 5 years  after  surgery. After  surgery, children
who had  right  ventriculotomy, right  ventricular enlargement  or  right bundle
branch  block  had more  prolonged  QTc, QRS  and QTd  compared  to  those
without. Increased  ventricular  conduction  time  and  inhomogeneity  of  ven-
tricular  repolarisation  may occur in children  after  surgical  repair ofTOF  and
may  contribute  towards  susceptibility  to  ventricular  dysrhythmias.  These
electrocardiographic  markers  showed  some  improvement  by  5  years  post-
operation.
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Is  there  any  circadian  variation  of QTc  dispersion  in children  with
vasovagal  syncope?
Serdar  Kula,  Rana  Olgunturk,F.  SedefTutmoglu,  FSedefTunaoglu
Department  of  Pediatric  Cardiology,  Besevler, Ankara,  Turkey

QTc  interval  dispersion  is an indirect  measure  of the  heterogeneity of  ven-
tricular  repolarisation.  Cardiac  and  systemic  autonomic  nervous  function
may  be  impaired  in  patients  with  vasovagal  syncope  (VS). OBJECTIVE: To
determine  the sympathetic  nervous  function  in patients withVS  using QTc
interval  dispersion.  DESIGN:  Prospective  comparison  of QTc  dispersion
measurements  in 69 VS patients  (13 boys, 56 girls, mean  age 13.4). Results of
the  head  up  tilt  test  (HUT) positive  and  negative  groups  were  compared.
RESULTS: HUT  was  positive  in  38  patients  and  negative  in  31  . QTc
dispersion  was significantly  higher  in the HUT positive  group  both  in the
early  morning  and  at  night  compared  to  the  HUT  negative  group
(p<0.001). Although  there  was a  circadian  rythm  in HUT positive  group,
there  was no  change  on the QTc within  a day in the HUT negative  group.
CONCLUSION:  QTc  dispersion  in  the HUT  positive  group  was  high
in  concordance  with  their  high  sympathetic  nervous  stimulation. Also, QTc
dispersion  is higher  at night  and early morning  than  the rest of the  day. This
may explain  why the tilt  positive  patients  have  their  syncope  attacks  early in
the morning  usually.
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Catheter  ablation  of atrioventricular  nodal  reentrant  tachycardia  in
children: increased  efficacy  and safety  by continuous  monitoring  of
anterograde  conduction  and  LocaLisa
van  Driel  V,  Noe  P., Simmers  T., WittkampfF,  Hauer  R.,  Derksen  R.,  Srceram  N.
Wilhelmitia  Children’s  Hospital,  Utrecht, Tlie  Netherlands

The  aim of the  study  was to  assess  the  results  and  safecy  of  slow  pathway
ablation  in  atrioventricular  nodal  reentrant  tachycardia  (AVNRT)  in  chil-
dren. While  RF  ablation  is  highly  successful  the  risk  of  AV block  may be
higher in children. 20 consecutive children  (median  age 8 years, range  2̂14)
underwent  catheter  ablation  for AVNRT. The  arrhythmia  was induced, and
the  mechanism  confirmed  by  standard  pacing  and  mapping  techniques.
LocaLisa,  a  unique  mapping  system  which  allows  precise  3-dimensional
localization of standard intracardiac electrodes, was used in combination  with
local  electrograms  showing  slow  potentials,  to  selectively  target  the  slow
pathway  component  of  the  AVNRT  circuit.  Continuous  monitoring  of
catheter tip location  by LocaLisa and of anterograde conduction  using a high
speed  (lOOOmm/sec)  triggered  monitor  was performed  during RF  delivery.
Accelerated junctional  rhythm  occurring  during RF  lesion  application was
seen  in  all  patients,  suggesting  close  proximity  to  the  compact  AV  node.
Between  2 and 5 lesions  were  applied  in  this  area.  Successful  slow  pathway
ablation, defined  as loss of dual  AV nodal  physiology,  absence  of atrial  echo
beats  and non-inducibility  of AVNRT,  was achieved  in  19/20 patients  in a
single  session. One patient, who  had persistent  atrial echo  beats at the end of
the  first  procedure,  developed  recurrence  of AVNRT  2  weeks  later, and
was  successfully  treated  during  a  second  procedure.  None  of  the  patients
developed  AV block, and during  a median  follow-up  of  12 months  (32̂4),
none  has had recurrence  of AVNRT. Continuous  and  accurate  localization
of  intracardiac  electrodes  by  LocaLisa  in  combination  with  continuous
monitoring  of anterograde  AV conduction  enables  successful  and  safe  slow
pathway  ablation  in children  with AVNRT.
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QTc  and JTc  prolongation  after  radiofrequency  ablation  (RFA) in
children
Rejane  Dillenburg  Robert  Hamilton
Hospital for  Sick  Children,  Toronto, Ontario,  Canada

Background:  Transient  T  wave  abnormalities  and QT  changes  have  been
reported  in patients  following  RFA. Our observation  of prolongation  of the
QTc  in children  during  the first 24 hours  following RFA, along with  a case
report  of torsades  de pointes  in a patient  18 hours  following RFA, prompt-
ed  us to  investigate  the evolution  of the  QTc  and JTc  interval  after RFA.
Methods: We compared  calculated QTc and JTc  intervals in sinus rhythm  in
137 patients using manually measured QT.JT  and R R  intervals at pre-RFA,
at  24  hours  and  at  2  months  after  the  procedure.  Only JTc  interval  was
measured  when  pre-excitation  was present,  and  other  forms  of  aberrancy
were  excluded. Results: We observed  an increase  in the QTc and JTc  inter-
val at 24 hours  after  the procedure  ( p=0.02), although JTc  shortening  at 2
months  did  not  reach  significance  (p=0.8).  No  ventricular  arrhythmias

occurred.  Population  means  and  standard  errors  are  shown.  Conclusion:
There  is significant  prolongation  of the  repolarization  in  children 24 hours
after  RFA. The  causes and evolution  of QT prolongation  after  RFA should
be further  investigated.
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Effect  of  respiration  on  intracardiac  electrograms  and  radiofre-
quency  ablation  parameters
Mohammed  T  Numan,  Andrew  Blaufox,  Barbara Knick,J  Philip  Saul
Medical  University  od South  Carolina,  Charleston,  SC,  USA

Introduction:  stable  intracardiac  electrograms  with  the desired  morphology
are  critical  for determining  the site  of  successful  radiofrequency(RF)  abla-
tion. Respiratory  activity  changes the heart-catheter  relation  and may cause
dramatic electrogram  and RF ablation parameter variability. Methods: Largest
intracardiac  electrogram  amplitude(mV)  and  3  RF  ablation  parameters,
power  (P, watts), temperature  (T,OC)  and impedance  (R, ohms)  were  exam-
ined  for  the  effects  of  respiratory  activity  in  5  patients  (18 mo-  17 yrs)
undergoing catheter  ablation  therapy  for SVT under general  anesthesia. Four
patients  had an accessory  mediated  tachycardia  and 1 had AV node  reentry.
The  following  respiratory  sequence  was  used  prior  to  and  during  RF
application  at the  site  of  successful  ablation:  5  inspiratory/expiratory  (I/E)
cycles  (20 sec/cycle)  at a tidal  volume of  10 ml/kg, and a held E during the
first  45 sec of RF  application  followed  by a 10 ml/kg I held  for the final  15
sec  of  RF.  Data  were  analyzed  for  intra-patient  and  group  I/E  differences
where  appropriate. Results: Electrogram  amplitude  varied  from  I to E  for 4
of 5 individual patients (p<0.05), and  for the group. Three of the patients had
a  larger  amplitude  during inspiration, while  1 had a larger  amplitude  during
expiration.  During  RF  application,  all  3  RF  parameters  (T,P,R)
varied  significantly  between  respiratory  states  with  differences  of 6.8 Ĉ
(range  1-  12), 2 watts  (range  1̂3),  and 4 ohms  (range  1- 7), respectively. A
higher T  was achieved during I in 3 patients  and during E in 2 patients. In 2
patients, a  shift  of  respiratory  state  varied  T  from  above  to  below  50 Ĉ.
Conclusion: Respiratory  activity  affects  intracardiac electrogram amplitude at
the AV groove, indicating a changing  relation  between  the catheter  and the
heart  during  ventilation.  Further, ventilation  related  movement  and possibly
blood  flow  changes  significantly  effect  the  parameters  which  determine
tissue  heating. Tip  temperature  can vary  above  and below a target  minimum
of  50  Ĉ,  depending  on  respiratory  phase.  These  observations  suggest
respiration  will  affect  acute  and long term  procedure  outcome.
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Should  persistent  fenestrations  be  closed  late  after  a Fontan  repair?
Wilson  Nf,  Gentles TL.,  Skinner JR.,  KerrAR.,  FinucaneAK.
Creen  Lane  Hospital, Auckland,  New  Zealand

Our  unit  has not had a policy  of early  routine  fenestration  closure  after the
Fontan  (F)  operation  as  some  fenestrations  undergo  spontaneous  closure.
Nevertheless  continued  desaturation  may contribute  to ongoing  ventricular
dysfunction  and symptomatology. We  recently  undertook  to  close  fenestra-
tions in patients whose saturations were  <90%.The purpose of the study  was
to  review  these  patients.  Six  patients,  aged  6-17  years,  underwent  tran-
scatheter  closure of surgically created  fenestration  4.7 +  1.7 years after  the  F.
All  patients  had undergone  a lateral  channel  F using Goretex  with  a single
4mm fenestration  between  1994-8. Symptoms included exercise impairment
(4)  and  headaches  (1); 2  were  asymptomatic.  Ventricular  function  was
normal/mildly  impaired  in 4, moderately  impaired  (1), severely impaired (1).
Saturations  were  81+  3%. All  patients  underwent  cardiac  catheterization
including  balloon  test  occlusion  of  the  fenestration.  The  mean  cavopul-
monary  pressure rose from  9 + 2 to  12.5 + 3 (p <  0.001)  but there  was  no
significant  decrease  in  cardiac  output  with  the  arteriovenous  difference
increasing  from  22  +  7 to  26 +  6  (p  =  NS). Fenestration  closure  was  by
CardioSeal  umbrella  (2), Gianturco  coils  (l),Amplatzer  Septal  Occluder (3).
Two  patients  had small  concomitant  baffle  leaks  with  no  attempt  to  close
these. At  most  recent  follow  up saturations  are 92 +  2% and 5 of 6  patients
report  improvement, 4 improved  exercise  tolerance  and 2  improved  mental
performance.  Conclusion.  Late  fenestration  closure  is  associated  with
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symptomatic  improvement  and  can be  considered  at  any  time  interval  after
the  Fontan  repair. Ventricular  dysfunction  is not  necessarily  a contraindica-
tion to  fenestration  closure.

249  >/
Understanding  ventricular remodeling  in hearts with tricuspid  atre-
sia:  eccentric  ventricular  hypertrophy  and  decreased  capillary-to-
myocyte  ratio
Binotto  MA,  Higuchi  ML,  Aiello  VD
Pediatric Cardiology and  Laboratory of Pathology,  Heart  Institute  (InCor),
University  of Sao  Paulo Medical  School,  Brazil

The  use  of  the  Fontan  principle  has  improved  the  survival  and  functional
capacity  of  patients  with  univentricular  atrioventricular  connections.
However,  in  some  patients, myocardial  hypertrophy,  expressed  by  a  greater
wall  thickness, jeopardizes  the  early  and  long  term  outcome  of  the  proce-
dure.  Little  is  known  about  the  myocardial  structure  of  these  volume
overloaded hearts. Methods: We examined  32 hearts with tricuspid  atresia  (10
with  discordant  ventriculoarterial  connections)  and 27 normal hearts  (mean
ages  9,6  months  for  both). For  analysis, we  considered  two  age groups: 0-2
months  (15  hearts)  and  older  than  2 months  (17  hearts). Wall  thickness  was
measured  at  the  left  ventricular  (LV) inlet. Inlet  and  outlet  lengths  were  also
measured, as an  indirect  estimation  of the  cavity size. Myocyte  diameter  and
endocardial  thickness  were  measured  by  computer-assisted  morphometry
(Quantimet  Leyca)  in  the  LV inlet, apex  and  outlet.  Immunohistochemistry
for  von Willebrand  factor  was  used  to  label  myocardial  capillaries. Using a
grid of known  area, myocyte, nucleus and capillary profiles  were counted and
the  myocyte-to-capillary  and  myocyte-to-nucleus  ratios  were  calculated.
Results: The  wall  thickness  in  the  malformed  hearts  did not  differ  from  the
controls. Also, we did  not  find  significant  differences  in the  myocyte  diame-
ter  in  any  of  the  regions  and  age  groups  analyzed.  Myocyte  diameter
increased with  age (r=  0,45 p=0,02). Endocardial  thickness was greater in the
malformed  hearts. Myocyte-to-nucleus  ratio  was  significantly  greater  in  the
malformed  hearts  (p=0,008). Myocyte-to-capillary  ratio  also  tended  to  be
greater,  although  without  statistical  significance.  Conclusions: The  findings
are  compatible  with  eccentric  hypertrophy.  Decreased  number  of  capillary
profiles  in  relation  to  myocytes  could  indicate  an  inadequate  expansion
of  the  capillary  network  in  these  malformed  hearts,  and  possibly, a  greater
vulnerability  of the  myocardium  to  ischemia.
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Efficacy  of  total  cavopulmonary  connection  without  use  of  car-
diopulmonary  bypass
Youichi Kawahira, Toshikatsu Yagihara,  Keiko  Kiyokawa,  Yoshiro Yoshikawa,  Hideki
Uemura, Soichiro  Kitamura
National  Cardiovascular  Center,  Osaka,  Japan

Background: To  determine  the  efficacy  of  total  cavopulmonary  connection
(TCPC) without  use of cardiopulmonary bypass(CPB). Methods: Since April
1996,87  patients  have  undergone TCPC. Of  these, the procedure  was estab-
lished  without  use  of  CPB  in  41  (off-CPB  group),  while  CPB  was  used
because  of  intracardiac  maneuvers  concomitantly  needed  in  the  other  46
(on-CPB  group). No  significant  difference  was seen, between  these  groups,
in  age  at  operation,  in  preoperative  mean  PA pressure, and  in  preoperative
pulmonary  resistance. Results: Amounts  of  blood  loss during  operation  and
overall  blood  transfusion  were  smaller  in  the  off-CPB  group  than  in  the
on-CPB group  (p=0.02). Duration  of postoperative  significant fluid seques-
tration  was shorter, and the  chest drainage  tubes could be  removed  earlier in
the  off-CPB  group  than  in  the  on-CPB  group  (p=0.001). In  the  ofF-CPB
group,  postoperative  Respiratory  Index  (PaO2/FiO2  ratio)  was  higher
(p=0.01),  and  duration  of  tracheal  intubation  was  shorter  (p=0.03).
Particularly  in  the  subset  of  patients  under  2 years  of  age, pressure  gradient
between  the pulmonary  arteries  and  the  atrium  was smaller  in  the  off-CPB
group,  and  duration  for  inhalation  of  nitoric  oxide  was  shorter  (p=0.04).
Furthermore, postoperative maximal concentrations of GOT, GPT, LDH and
CK  in  serum  were  lower  in  younger  patients  of  the  off-CPB  group.
Measurements  of  complements  and  cytokines  in  serum  demonstrated  less
activated  inflammatory  reactions  in  the  off-CPB  group, changes  in  levels of
C3a, E.-&, IL-8,TNF-alpha, PMN  elastase, and thrombomodulin  being sta-
tistically milder  (p<0.04)  immediately  after  and 2 hours  after  the  procedure.
Conclusion: TCPC  without  use  of  CPB  is  an  attractive  surgical  alternative,
being  less invasive, particularly  in younger patients, if no intracardiac  maneu-
vers are needed  concomitant  with  establishment  of the  Fontan  circulation.
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Extra  and  intracardiac  Fontan  procedure  after  bidirectional
cavopulmonary  shunt
Kalandadze  P.,Annecchino  F.P., Crupi  G.C.
Bergamo, Italy

The  Fontan  operation  has  been  used  to  palliate  patients  with  a  functional
single  ventricle.  In  many  such  patients  the  operative  risk  for  a  Fontan
procedure  is high  and bidirectional  cavopulmonary  shunt  (BCPS)  is a  useful
interim  palliation. Outcome  of  the  Fontan  operation  was analyzed  to  assess
the  effect  of  a prior  BCPS  and  to  compare  the  extracardiac  conduit  with
intracardiac  lateral  tunnel, utilized  as connection  between  the  inferior  vena
cava  (IVC)  and  the pulmonary  arteries. From January  1992 to August  2000,
55  consecutive  patients  were  submitted  to  Fontan  procedure  after  a  prior
BCPS. In 24 patients (Group  I) the connection  between  FVC and pulmonary
arteries  was  accomplished  by  means  of  an  intracardiac  lateral  tunnel; in  31
patients  (Group  II)  an  extracardiac  conduit  was  utilized.  Mean  interval
between  BCPS  and  Fontan  operation  was  28  month,  in  48  patients  pul-
monary arteries  were judged  normal sized; in 7  patients a significant  kinking/
stenosis  were  presented.  There  was  no  statistically  significant  difference
between  the  two  groups  in  terms  of  age,  diagnosis  and  preoperative  risk
factors.  In  all patients  the  Fontan procedure  was  performed  with  the  aid  of
cardiopulmonary  bypass; in 54 patients through  a median sternotomy  and  in
one  through  a right  lateral  thoracotomy. 3 patients  died  in  the  hospital  (5%)
and one  patient  died  after  four  month  for  neurological  complications. Agter
Fontan  procedure  there  was  no  significant  difference  between  the  two
groups  in  terms  of  hospital  mortality,  pleural  effusion  and  protein  losing
entheropaty.  Incidence  of rhythm  disturbances  and  ICU  stay  were  lower  in
Group II. Fontan procedure  after BCPS can be performed  with a low mortality
and  morbidity. The  use  of an  extracardiac  condiut  is a safe  and  reproducible
technique, which  may decrease  the incidence  of postoperative  arrhythmias.

252  J
Subaortic  outflow  tract  obstruction  in  univentricular  atrioventricu-
lar  connection
A.G.  Cerillo, B.  Murzi,  A.  Crucean, V  Vaniui
National  Research Council,  Ospcdale ’CPasquittucci’,  Massa,  Italy

Object. This  study  analyses  risk  factors  for  SAO, and  the  results  of  surgical
strategies for SAO treatment. Methods. All  Pts with  UAVC first treated  at our
institution  from  12/2/1991  to  29/3/2000,  are  included.  Pts’  record,  out-
patients’ record  and the operative registry  were  analysed. Analysis of  variables
considered  was  performed  by  BMDP  for  Windows.  Results.  24  pts  were
neonates or  infants with UAVC not previously  treated. Five Pts (20.83%) had
coexisting coartation  of the  aorta  (CoA). Eight  Pts  (33.33%)  had  pulmonary
stenosis. Median  age  was 7.5  days (range  1̂376).  Median  weight  was 3.5  kg
(range  1.9-6.3).  17 pts  underwent  PAB  (2 operative  deaths  in  pts with  asso-
ciated  arch  ipoplasia). One  pts  with  aortic  ipoplasia  and  SAO  underwent  a
Damus-Kaye  (DKS)  procedure  and died.  Five  pts  required  a shunt. One  pts
underwent  a Glenn  anastomosis (BDG). Operative  mortality  was  12,5%.The
only  factor  affecting  mortality  was  CoA  (p=0.0049  by  Fisher  exact  test).
SAO developed  in  10 pts  (41,66%): 3  (12.5%)  at  birth;  in  3  after  PAB; in  4
(16.66%)  after  a BDG. The  anatomic  type  of  UAVC  was predictive  of SAO
(TA/TGA  vs DILV/TGA; p=0.0022). SAO  was due  to  a restrictive VSD  in
8  pts. Of these, 5 were treated by VSD enlargement. All these pts are currently
well. SAO recurred  in  2 pts: one  underwent  again VSD  enlargement.  None
of  the  procedures  performed  was  complicated  by  complete  heart  block.
Follow-up  is  100% complete. One patient  died  after  a BDG  (overall mortal-
ity  16,67%). A  Fontan  repair  was achieved  in  11  pts  (45,83%). One  patient
underwent  Fontan  takedown. We conclude  that  pts  with TA/TGA  have a
greater  risk  of  developing  SAO, Treatment  of  SAO  by VSD  enlargement  is
safe  and  doesn’t  vitiate  the  results of the  Fontan  operation.

253  J
Left  ventricle  is  better  suited  as  the  pulmonary  ventricle  in  simple
transposition  with  pulmonary  hypertension
R.  Sharma,A.  Bhan,  R.Juiieja,  S.S.  Kothari,A.  Saxetia,  P.  Venugopal
All  India  Institute  Of  Medical Scietues,  New  Delhi,  India

Ten  infants  with  D-Transposition  of the  great  arteries  with  essentially  intact
interventricular  septum  (DTGA  IVS)  and  severe  pulmonary  arterial  hyper-
tension  (PAH)  underwent  surgical  treatment  .  Age  ranged  from  3  to  6
months  (mean 4.2 months). One  of these patients had a large ductus with  left
to right shunting but the others had no intra or extracardiac shunt to  account
for  their  pulmonary  hypertension.All  10  had  ’prepared’  left  ventricles.
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The  first  4  children  underwent  an  arterial  switch  operation  (ASO).
Uneventful  surgery  was followed  by  prolonged  ventilator  dependence  in  all
4  with  occurrence  of  severe  PAH  every  time  weaning  from  ventilator  was
attempted.This  was accompanied  by metabolic  acidosis  and  features  of right
heart  failure.Only  1 patient  (TGA  TVS  PDA)  could  be  extubated  and  dis-
charged from  hospital. Subsequently, the other 6 infants underwent a Senning
repair.There  was  no  early  mortality.  All  patients  were  separated  from
mechanical  ventilation  within  48  hours  of  surgery  without  blood  gas
derangement  or  heart  failure  despite  elevated  pulmonary  artery  pressures
(PAP)  in  all. The  child  with  the  ASO  has  PAP  of  50%  systemic  3  years
following  repair while among the Senning group 2 patients continue to  have ^
PAP  >  60% of systemic  while  4  have normal  PAP  at  a mean  follow  up of 8
months. Atrial  level  repairs  seem  to  perform  better  than  arterial  level  repairs
in  children  with TGA  with  persistent  PAH. Better  tolerance of  PAH  in  this
group  is probably  consequent  to  the  superior  ability  of  the  left  ventricle  to
tolerate  a pressure load  in the  early  postoperative  period.

254  J
One  and  a  half* ventricle  repair: common  and  uncommon  indica-
tions
Di  Carlo  D.,  Carotti  A.,  Squitieri  C,  Di  Donato  R.,  Cuctiom  P.,Toscano A.,  de
Zorzi  A.,  Pasquini  L
Ospedak  Pediatrico Bambino  Gcsit,  Rome,  Italy

Patients  with  hypoplastic  subpulmonary  ventricle  may  benefit  from  the
inclusion  of a small ventricular  chamber  in the  circulatory  pathway. Method:
Twenty-one  pts were treated since November  1993. Mean  age and  weight at
surgery  were  51 mos. (range  1.4̂222)  and  17 kg  (range 2.8-53). All pts  had
a  hypoplastic  subpulmonary  ventricle:  this  was morphologically  right  in  17
cases, morphologically  left  in 2 and morphologically  outlet  chamber (OC) in
2. Nineteen  pts  had  been  operated  previously. Complete  repair  (absence  of
intra-atrial  shunting)  was achieved  in  12 pts; a PFO  or ASD were  left  intact
in 9 pts.The  repair included a BCPA in all pts, associated with procedures apt
to regulate  the  pulmonary flow: S-P  shunt  division  (10 pts),VSD closure  (5),
RVOTO  relief (4).Two pts had a homograft  conduit  interposed between RA
and  OC.  Results:  three  pts  died  (hospital  mortality  14%). The  youngest
patient  in the series  (PA, IVS) and one patient with cAVSD, Down syndrome,
did  not survive; the third patient, with  tricuspid  stenosis, died of  unexplained
brain  damage  despite  low  SVC  pressure.  Tall  systolic  waves,  common  in
the  SVC  tracings  postoperatively,  usually  subsided  within  48 hrs. In  a mean
follow-up  interval  of 35 mos  (range  48̂6),  no  late deaths occurred; 7 pts are
asymptomatic,  10 have mild cyanosis or  effort  intolerance, 1 (the only pt  with
postoperative  av block)  had  a poor  result  and  required  heart  transplantation
6  years  after  1,5  ventricle  repair. Conclusion: the  1,5  ventricle  repair  can  be
applied  to  complex  malformations  with  concordant,  discordant  or  univen-
tricular  connection,  provided  an  unobstructed  RVOT  and  Qp/Qs=  1  or
lower. The  hazards/drawbacks  inherent  to  biventricular  or  Fontan  repair  are
thereby  avoided.

255  ^
Surgical  strategies  for  isomerism  heart  with  common  atriventricu-
lar  canal
Norihide  Fukushima,  Shigeaki  Ohtake,  Yoshiki  Saiva,  Koji  Kagisaki,  Takayoshi
Uetio,  Hitoshi  Suharn,  Toshihiro  Funatsu,  Masamichi  Ono,  Takatiori  Shibukawa,
Totnoko  Kita*,  Tohru  Matsushita*,  Hikaru  Matsuda
Dept  of  Surgery,  Osaka  University  Graduate  School  of  Medicine,  Osaka,  Japan

Background:  As  isomerism  heart  is  usually  associated  with  common  atri-
oventricular  canal  (CAVC)  and  abnormalities  of  systemic  venous  return,
biventricular  or  univentricular  repair  (BVR  or  UVR)  should  be  chosen  by
assessing  the  type  of  systemic  venous  return  and  CAVC,  and  systemic
ventricular  volume. We  have  performed  BVR  for  isomerism  heart  with
biatrial atrioventricular connection, over 70 % of systemic ventricular  volume
and  over  50% of  ejection  fraction.  In  the  present  study,  early  and  late  out-
comes  of BVR  or  UVR  for  isomerism  heart  were  evaluated.  Patients  and
Methods:  16 patients  (pts) with  isomerism  heart  (8 left)  underwent  definitive
surgery. 7  of 8  pts  with  biatrial  connection  underwent  BVR  (G-BVR)  and
the remaining  1 and  8 pts with double  inlet  right  ventricle underwent  UVR
(G-UVR). In G-BVR  5 underwent  RV outflow  reconstruction  and 5 under-
went  intraatrial  rerouting  using  PTFE  patch.  In  G-UVR,  staged  Fontan
operation  was done  in  8 pts  with  high  risks  such  as TAPVR,  severe  C AW
regurgitation  and  hypoplastic  pulmonary  arteries. Two pts underwent  fenes-
trated  Fontan  operation  and  fenestration  was  finally  closed  in  both  pts.
Results: All pts in G-BVR  are surviving with  1 to  15 years of follow-up  and
current NYHA status  is 1 in 6 and 2 in  1, while  two underwent  mitral repair

after  primary  repair.  In  G-UVR,  one  died  of  cerebral  infarction  early  after
surgery  and one died of pulmonary arteriovenous fistula 2 years after  surgery.
The  remaining 7 are surviving with  1 of NYHA status. PeakVO2 in  G-BVR
was  significantly  higher  than  that  in  G-UVR  (28.9  vs  15.0  1/min/kg).
Conclusion:  Regards  to  survival  and  QOL  after  surgery,  BVR  should  be
selected  if  surgical  criteria  is  matched.  Even  Fontan  candidates  with  high
risks can  safely undergo UVR  if staged  operation  is selected.

256  -*
Coagulation  factor  abnormalities  in  children  with  single  ventricle
precede  the  Fontan  procedure
Odegard  KC,  Laussen  PC,  DiNardoJA,  Castro  RA,  Zurakowski  D,  Connor
CM,  McGowan  FX
Children’s  Hospital,  Boston,  MA,  USA

Objective:  Thromboembolic  events  in  post  Fontan  patients  have  been
reported  as high as 20%. A hypercoagulable  state with  deficiencies  in proteins
C  and  S has been  implicated  in  these  patients. Using age-matched  controls,
this study  evaluated  whether  an altered  coagulation  state  is present  earlier, in
the  course  of staged  single  ventricle  (SV)  repair.  Methods: With  informed
consent,  coagulation  factors  were  assayed  in  36  infants  (mean  age  8–4mo)
with  single  ventricle  (SV) cardiac  defects, immediately  prior  to  the bidirec-
tional  Glenn  procedure  (BDG); 32  infants  (mean  age 8–2mo)  without  car-
diac  disease  were  assayed  as  controls.  Factors  II, V, VII, VIII, IX, X, AT  III,
Plasminogen, Protein  C  and  S were measured. Regression  analysis  was  used
to  establish  95% normal  reference  intervals  based  on  the  control  patients.
Results:  Reduced  levels  of  multiple  pro-and  anticoagulant  factors  were
detected  prior  to  the  BDG  ( all p<0.01. Student  t-test). Eleven  patients  had
two  or  fewer  abnormalities, whereas  25 patients  had  3 or  more. Most  com-
mon  abnormalities  were  low  levels  of  Factors;  II  (25/36), V  (26/36),  X
(25/36)  and Protein C (23/36). Based on multiple logistic  regression,patient
demographics, SVC saturation, ventricular  function,  right  atrial  pressure  and
Qp/Qs  ratio  were  not  predictors  of  abnormally  low  factor  levels.
Conclusion:  This  study  demonstrates  that  pro-  and  anti-coagulant  factor
abnormalities  occur  early  in  the  course  of  SV  and  precede  the  cavopul-
monary  connection.  It remains  to  be determined  whether  additional  mech-
anisms, which might  contribute  to a potential  hypercoagulable  state exist, or
whether  these  defects  are congenital.

257  J
Risk  factors  for  mortality  following  stage  I  reconstruction  for
hypoplastic  left  heart  syndrome
Wemovsky  G,  Bridges ND,  Spray  TL
Children’s  Hospital of  Philadelphia,  University  of  Pennsylvania  School of Medicine,
PA,  USA

We  reviewed a single-center, 4 surgeon  experience  with  Stage  I reconstruc-
tion  for  hypoplastic  left  heart  syndrome  (and  variants)  to  determine  risk
factors  for  early survival  in  the  current  era. All  173 patients  who  were  eligi-
ble for  Stage I between  1/1/97  and 10/31/00 were included. Only 9 did not
undergo  surgery: secondary  to multiple congenital  anomalies  (5); multiorgan
system  failure secondary  to  shock  at presentation  (3); and preoperative  sepsis
(1). These  patients  are excluded from further  analysis. Of the  remaining  164,
75 had  aortic atresia;  19 had additional  congenital  anomalies and/or  genetic
syndromes;  22  weighed  <  2.5  kg;  10  were  premature  (<36  weeks); 7  had
heterotaxy; and 5 had preoperative obstruction of pulmonary venous return.
Measures  of intraoperative support  (cardiopulmonary  bypass [CPB], circula-
tory  arrest  [CA] and  total  support  [CPB+CA]  times)  were  also  evaluated  as
possible  predictors  of  mortality.  There  were  132  patients  (80.5%)  who
survived  to  hospital  discharge  (or  30  days, whichever  came  later). In multi-
variable  analysis,  preoperative  obstruction  to  pulmonary  venous  outflow
(OR=8.4;  p=0.026),  and  an  increase  in  CPB,  CA  or  CPB+CA  times
(OR=1.02/min; p<0.001)  were significandy  associated with death; there was
a  trend  towards  increased  mortality  with  additional  congenital  anomalies
(OR=2.9; p=0.07). Aortic  atresia, heterotaxy, weight, prematurity  and surgi-
cal  date  were  not  associated  with  death. Median  (range)  times  (min)  were:
CA  =  42  (31-77); CPB  =  41  (36-196)  and  CPB+CA=  84  (68-240). All
operative  times were  highly linked with  surgeon, but  not  with  patient  char-
acteristics, such  as low weight  or  the  presence  of aortic  atresia. We  conclude
that  preoperative  patient  characteristics  (other  than  obstructed  pulmonary
veins)  did  not  identify  a  subset  of  patients  at  increased  risk  for  operative
mortality. Efforts  to  improve results, therefore, should  focus on  intraoperative
management, rather  than patient  selection.
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Survival  in patients  undergoing  delayed  stage  I Norwood  palliation:
The  Children’s  Hospital  experience  1980-2000
KJ  Guleserian,  D  Zurakowski,  SJ  Roth,  EA  Bacha, PJ del Nido,  RA  Jonas,  JE
Mayer Jr,JM  Forbess
Children’s  Hospital,  Boston,  MA,  USA

OBJECTFVE:To evaluate survival  and determine risk factors  in patients who
underwent  stage  I  Norwood  palliation  >  30  days  of  age. METHODS:  18
consecutive  patients  >  30  days  of  age  who  underwent  stage  I  Norwood
palliation  between  January  1980  and  December  2000  were  evaluated.
Anatomic  malformations  in  10  patients  were  classified  as  hypoplastic  left
heart  syndrome  (HLHS)  defined  as  aortic  and  mitral  atresia  or  stenosis,
normal  segmental  anatomy,  intact  ventricular  septum  and  hypoplastic  left
ventricle. Other  cardiac  malformations  included: double-outlet  right  ventri-
cle  (n=3), double-inlet  left  ventricle  (n=2),  unbalanced  complete  AV canal
(n=2)  and L-TGA  with  tricuspid  atresia (n=l). Median  age  at  diagnosis  was
13 days (range 0-221  days) and at operation  was 54 days (range  32̂696 days).
RESULTS: All  18  patients  underwent  stage  I  Norwood  palliation. There
were  2  intraoperative  deaths  (11.1%).  Actuarial  survival  derived  by  the
Kaplan-Meier  method  was  83% at  1  month  (95%  confidence  interval  =
70-96%) and 66% at 3,12  months and thereafter  (95% confidence  interval  =
50-82%).  Median  follow-up  was  37  months  (range  1.1̂116  months).
Eight  patients  have  since  undergone  fenestrated  Fontan  procedures,  2  have
undergone  bidirectional  cavopulmonary  anastomoses  (BDCPA), and  2 await
further  palliation.  Preoperative  PRISM  III  physiologic  score  was  the  only
significant  risk  factor  for  mortality  according  to  the  Cox  regression  model;
each  additional  point  was  associated  with  a  30% increased  monthly  risk  of
death  (risk  ratio  =  1.3,  95%  confidence  interval  =  1.1-1.5,  p  =  0.002).
Anatomic  diagnosis, reason  for  delay, age at  diagnosis, presence  of  restrictive
ASD, age  or  weight  at  operation,  size  of  Blalock-Taussig  shunt,  and  year  of
operation  were  not  predictive  of  outcome  in  univariate  or  multivariate
analyses. CONCLUSION:  Stage  1  Norwood  palliation  is  appropriate  for
patients  >  30  days of age with  HLHS or other  suitable  malformations.
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Differences  in  anaerobic  threshold  predict  mid-term  survival  after
the  Norwood  operation  for  hypoplastic  left  heart  syndrome
Hoffman  CM,  Ghatiayem  NS,  StutU  E,  Mussato  KA,  Bergcr  S,TweddellJS
Children’s  Hospital  and  Medical  College of Wisconsin, Wisconsin,  USA

We  previously  reported  the  relationship  between  SvO2  and  anaerobic
metabolism  in neonates  following  the Norwood  procedure  (NP)  for  HLHS,
finding  a high  early  survival  rate  (93%)  utilizing  a management  strategy  to
maintain SvO2  above  an apparent  anaerobic  threshold  of 30%. In  this report,
we  compare  the  early  anaerobic  threshold  between  survivors  vs.  non-sur-
vivors  to  bidirectional  Glenn  operation.  Neonates  undergoing  the  NP  for
HLHS  underwent  standardized  perioperative  management  with  physiologic
parameters  recorded  prospectively  for  the first 48 postoperative hours. SvO2
was  monitored  continuously  using  a  fiberoptic  catheter  in  the  SVC.
Anaerobic  conditions  were  defined  as a standard  base excess  (BE)  less than  -
4  mEq/L  or  a  change  in  BE  of  -2  mEq/L/hour.  The  risk  of  anaerobic
conditions  at strata  of SvO2 between survivors and non-survivors  was tested
by  the  likelihood  ratio  test,  and  by  ANOVA  for  repeated  measures  with
Tukey’s  correction  for  multiple  post-test  comparisons, with  p<0.05  consid-
ered  significant.  Of  51  consecutive  patients,  39  (76%) survived  6  months  or
more  to  stage  II. There  were  no  differences  in age, weight, normalized  shunt
size, or CPB  time. The  mean  SaO2  (74.7% vs 77.5%, p=0.024)  was lower  in
non-surivors.  Although  the  mean  blood  pressure  or  SvO2  did  not  differ
between groups, the  risk of anaerobic  metabolism  was significandy  higher at
SvO2  less  than  50%  in  the  non-survivors  (18.5%  vs  8.1%, p=0.0038;  see
table). The  risk  of  anaerobic  metabolism  was  low  in  survivors  until  SvO2
<30%,  while  the  risk  rose  significantly  at  SvO2  <50%  in  non-survivors
(p<0.0001). The  anaerobic  threshold  after  Norwood  palliation  of  HLHS  is
higher  in  patients  who  suffer  mid-term  mortality  compared  to  survivors,
possibly  indicating  intrinsic  biochemical  vulnerability  in non-survivors.
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Management  and  outcomes  of  116  infants  and  children  with  right
atrial  isomerism
Cheung  Y.F.,  Cheng Y. W.,  Chiu  S. W,  Yung T.C.,  Chau  K.T.,  Leung  M.P.
Division  OfPaediatric  Cardiology, Die  University  Of  Hong  Kong,  Hong  Kong

We report on  the management  and outcomes of  116 infants  and children  (71
males)  with  right  atrial  isomerism, the  largest  clinical  series  to  date  from  a
single  institution. The  data  of  patients diagnosed  with  right  atrial  isomerism
between  1/1980 and 11/2000  were reviewed. Actuarial  survival  was assessed
by  Kaplan-Meier  estimates, while  effects  of covariates on  survival  were  ana-
lyzed  by  Cox  regression  model. The  median  age  at  presentation  was  1  day
(range  1 day to  3.7  years). Cardiac morphologic  anomalies  included  dextro-
cardia  (25%), common  atrium  (59%), common  atrioventricular  valve (92%),
single  main  ventricle  (83%), abnormal  ventriculoarterial  connection  (95%),
pulmonary  outflow  obstruction  (83%), anomalous  pulmonary  venous  (PV)
drainage  (51%)  and  PV  obstruction  (15%). Surgery  was  not  performed  in
36%  (42/116),  76% (32/42)  of  which  died. The  surgical  mortality  for  PV
repair  was  43% (3/7),  Fontan  procedure  32%  (6/19),  and  cavopulmonary
shunt  15%  (2/13).  Late  mortality  was  related  to  infection  (n=9),  sudden
death  of  unknown  aetiology  (n=8)  and  arrhythmia  (n=l).The  proportions
of  patients  surviving  at  1 month,  1  year, 5  years  were  80%, 65% and 51%,
respectively. Independent  risk  factors  for  mortality  included  PV  obstruction
(relative  risk  [RR]  3.8,  p=0.001),  PV  drainage  (RR.  0.33  for  normal
drainage,  p<0.001),  single  ventricle  (RR  2.9,  p=0.016),  and  oxygen
saturation  (RR  0.96, p=0.01).  Survival  estimates  for  children  with  normal
PV  drainage  were  93% at  1 month,  80%  at  1 year  and  66% at  5  years. No
risk  factors  were  identifiable. The  outcomes  of  children  having  right  atrial
isomerism’ with  or  without  PV  obstruction  remain  discouraging  despite
surgical  intervention.
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Natural  history  of  aortic  root  dilatation  following  correction  of
tetralogy  of  Fallot  (TET)
Hawker  R.,  Smith  C,  Goldsmith  R.,  Cclermajcr  D.
Adolph  Basscr Cardiac Institute,  Sydney,  NSW,Australia

Natural  history  of aortic  root  dilatation  following  correction  of  tetralogy  of
Fallot  (TET)  Hawker, R.,  Smith, C ,  Goldsmith, R.,  Celermajer,  D. Sydney
Australia This  longitudinal  review of  the  aortic  root  dilatation  (root  dil.)  in
patients  (pt.)  with corrected TET studies: 1. Whether  pre-op. root dil. persists
or  progresses. 2. Whether  early  correction  will  lessen  late  root  dil.  >From
echo  databases  of  our  two  units,  M-mode  aortic  root  size  in  mm  was
obtained  from  537 studies in  385 pt. followed  1̂35y.  after  correction  ofTET
and  plotted  using  a polynomial  fit  against  the  normal  data  of  Henry  et  al.
Root  dil.  (y  axis)  persisted  in  468 studies  of 342  pt. Repaired  beyond  ly. of
age (Fig.l). In  69 studies of 43 pt.corrected  before  ly,  root  size  approached
the  normal  range  by  about  6y.  (Fig  2).  Put  Figl  here  Put  Fig2  here
Conclusion: - 1 .  Root  dil. persists  in post-op TETS. It  will  be  aggravated  by
hypertension  & aortic  sclerosis. 2. Early correction  may allow TETS  to grow
into
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Aortic  regurgitation  post-balloon  aortic  valvuloplasty:  predisposing
morphology
Di  Santo  M.,  Villa A.,  Lopez  M.,AlonsoJ.,  Faella H.,  Capelli  H.
Hospital  De  Pediatria Juan  P. Garrahan, Buenos Aires,  Argentina

Objective: To  identify  by  echocardiography  the  morphology  of  the  aortic
valve  (AV) and  aortic  annulus  (AA) associated  to  the  development  of aortic
regurgitation  (AR)  after  balloon  valvuloplasty. Methods: between  19909̂9,
51 patients  (pts) with aortic  valve stenosis (P.G. >  50mmhg) underwent  a bal-
loon  valvuloplasty  at age x: 36m (lday-16  years). An echo-doppler  study  was
performed  prior, immediately  after  and  every  6 months  during  a  follow-up
of  1  to  9  years,  x:  4  ys.  Results:  the  degree  of AR  immediate  after  the
procedure  was absent  in  4, trivial  o  mild  in  45  and  moderate  in  only  2  pts
associated  to  avulsion  of  the  aortic  cusp. During  follow-up  3  groups  were
clearly  identified  AR  did  not  progress  and  remained  mild, Group  I: 30  pts
(61.2%);AR  progressed  and became moderate, Group  II: 16 pts  (32.6%) and
turned severe, Group  III: 3 pts (6.1%). In Group  I a bicuspid  valve was found
in 90% of pts and a circular  shape
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Natural  history of congenital  heart  block  in  pediatric  patients
Kayatani  E,  Nakajima,  X,  Takada,  Y,  hiamura,  N.,  Ishii,  T.,  Kishimoto,  H.,
Kawata,  H.,  Mima,  T.,  Kondolt,  H.,  Yasumasa,  K.,  Maehata,  Y,  Mori,  T.
Osaka  Medical  Center for  Maternal  and  Child  Health,  Izumi,  Osaka,  Japan

Background  The  natural  history  of  isolated  congenital  complete  atrioven-
tricular  block  (CCHB)  is  considered  favorable  in  adults. The  prognosis  is
essentially  related  to  the  severity  of  underlying  condition  such  as ischemic,
hypertensive, or  valvular  heart  disease. However,  this  belief  is based on  stur-
dies  comprising  patients  without  symptoms  during  their  childhood..
Objective  To  elucidate  the  natural  history  of  CCHB  in  pediatric  patients.
Patients and Methods  10 patients  (4 female  and 6 male) with isolated  CCHB
admitted  in our  institute  from  1979 to 2000 were reviewed.The mean  age at
follow-up  or at death  was  10 years, ranging 0 to  18 years.The hospital records
were  studied  retrospectively,  including  the  age  at  pacemaker  implantation
(PMI),  LVFS, titers  of  anti-SSA/Ro  antibodies  in  maternal  sera  (SSA-Ab),
and  autopsy  findings.  Results  9  patients  received  PMI  at  the  age  of  0  in  5
and  1, 3, 4, 6 years  in  1 each. The  only  one  patient  is doing  well during his
15  years  of  life  without  PMI. There  were  3  deaths. The  causes  of  death
were  endocardial  fibroelastosis  in  two,  and  the  first  attack  of  ventricular
arrhythmia  in  one patient. The  ages of death  were  1 day, 2years, and  15 years
respectively. Of 7 living patients without  symptoms, 4 showed reduced  LVFS
below  30%.  18  years  old  female  having  mitral  regurgitation,  LVFS  of 24%,
and frequent VPC experienced syncope.The titers of SSA-Ab were extreme-
ly high  (>1000)  in  4 patients, 3 died  and  1 experienced  syncope. Conclusion
Natural  history of CCHB  in pediatric  patients  is not so favorable  as in adults.
Pancarditis  caused by autoantibody during  fetal  period  might be  responsible
for  myocardial  disorders  as  well  as  conduction  system.  Careful  follow  up
should  be  continued  even  after  PMI.
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Increased  brain  and  atrial  natriuretic  peptides  in  patients  with
chronic  right  ventricular  pressure  overload
/  /  Tulei’ski,  M  Grocnink,  E  E  inn  der Wall,  DJ  van  Vcldhuisen,  F  Boomsma,J
Stoker, A  HirschJ  S  Letnkes,  BJ  M  Mulder
Departments  of  Cardiology  and  Radiology, Academic  Medical  Center  Amsterdam,
Department  of  Cardiology, Leiden  University  Medical  Centre,  Leiden,  Tlic
Netherlands

Objective:  To  evaluate  the  role  of  plasma  neurohormones  in  diagnosis  of
asymptomatic  or  minimally  symptomatic  RV  dysfunction.  Setting  Tertiary
cardiovascular  referral  centre  Methods  Plasma  brain  natriuretic  peptide
(BNP)  and  atrial  natriuretic  peptide  (ANP)  levels  were  measured  in  21
asymptomatic  or  minimally  symptomatic  patients  with  chronic  RV pressure
overload  due  to  a congenital  heart  disease  and  in  seven  healthy  volunteers.
RV  ejection  fraction  (EF)  was determined  using  magnetic  resonance  (MR)
imaging. Results RVEF of the  volunteers  was significantly  higher than RVEF
of  the  patients  (69.0(8.2)%  v  58.0(12.0)%, respectively, p<0.006).  Left  ven-
tricular  (LV) EF  in  volunteers  and  patients  was  72.3(7.8)%  v  68.1(11.0)%,
respectively,  pN̂S. Between  patients  and  volunteers  there  was a  significant
difference  in  the  plasma  concentrations  of  BNP  (5.3(3.5)pmol/L  v
2.3(1.7)pmol/L,  respectively,  p<0.009)  and  ANP  (7.3(4.5)pmol/L  v
3.6(1.4)pmol/L,  respectively, p<0.05). Both  in  patients  and  volunteers  mean
ANP  plasma concentrations  were higher  than mean BNP  plasma  concentra-
tions. RVEF was inversely correlated  with BNP  and ANP  (r=0.65;p<0.0002
and  r=0.61;  p<0.002,  respectively).  No  correlations  were  found  between
LVEF  and  BNP  (r=0.2;  p=NS),  and  LVEF  and  ANP  (r=0.52;  p=NS).
Similarly, no correlation was shown between the level of RV systolic pressure
and  plasma  neurohormones  BNP  (r=0.20)  and ANP  (r=0.07)  respectively.
Conclusions  Our  study  shows  a  significant  inverse  correlation  between
RVEF  and  the  plasma  neurohormones  BNP  and ANP  in  asymptomatic  or
minimally  symptomatic  patients  with  RV  pressure  overload. Monitoring  of
changes  in  BNP  and  ANP  levels  may  provide  quantitative
follow  up  of  RV dysfunction  in  these  patients.
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Left  coronary  Doppler flow dynamics  in  neonates
Oskarsson  G,  Pesonen  E
Lund  University  Hospital,  Lund,  Sweden

Background: Evaluation  of coronary  flow  with  transthoracic  echocardiogra-
phy and Doppler  has recently become  possible in children. Normal  values for
left  coronary  artery  Doppler  flow  velocities  in  neonates  doe  not  yet  exist.
The  aim  of  this  study  was to  assess the  relation  between  left  coronary  flow

dynamics  and  age,  left  ventricular  size  and  function.  Methods:  Fifty-four
healthy  neonates  were  examined  with  transthoracic  echocardiography
including  pulsed  wave Doppler  registration  in the  proximal  LAD  (60 stud-
ies). Their  median  age  at  examination  was  3  days  (range  1 to  30  days).The
LAD  Doppler  curve  was  analysed  regarding  peak  flow  velocity  in  diastole
(PFVd)  and  systole  (PFVs)  and velocity  time integral  (VTI).VTI  per  minute
(VTI/min)  was calculated  by  multiplying  the  sum  of  diastolic  and  systolic
VTI  with  heart  rate. Results  are presented  as mean  (SD). Results: PFVd  was
25.7 (8.2) cm/%. It increased linearly with age (r=0.45, p=.OOO3), and was lin-
early  related  to  aortic  peak  flow  velocity  and  the  aortic  VTI  (r=0.51,
p-c.0001).  PFVs  was  13.7  (5.0)  cm/s. It  increased  linearly  with  age  (r=0.60,
p<.0001), and  had  a  weak  linear  relation  to  aortic VTI, and  left  ventricular
mass. The  sum of  diastolic  and  systolic VTI  was 6.0  (1.7)  cm. VTI  increased
linearly  with  age  and  left  ventricular  mass  (r=0.59  and  0.55  respectively,
p<.0001).VTI/min  was 7.32  (2.06)  m.  It  increased  linearly  with  age, aortic
VTI  and  left  ventricular  mass (r=0.70,0.46, and 0.43, p<.0001,  =.0010  and
.0027,  respectively).  Conclusions:  Normal  values  for  LAD  Doppler  flow
velocities,  velocity  time  integrals  and  flow  are  reported  for  neonates.  In
healthy  neonates, coronary  flow  parameters  are  linearly  related  to  age,  left
ventricular  mass, and  left  ventricular  function.
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Williams  syndrome  outcome  multi-center  pediatric  cardiac  con-
sortium
Phat  P.  Pham,  Lee A.  Pyles, E.  Virgil Larson,  Christine  B.  Hill,  Dorothy  Aeppli,

James  H.  Moller
University  of Minnesota,  Department  of Pediatrics,  Minnesota,  USA

Introduction: The  data  for  outcome  management  of  cardiac  catheterization
and  surgery  in Williams  syndrome  (WS)  patients  is  limited  due  to  its  rare
occurrence.The  Pediatric  Cardiac  Care Consortium  (PCCC)  data  collection
offers  an understanding of cardiac  anomalies distribution  and outcome  ther-
apy. Using  the PCCC  database  we reviewed  244 children with Williams syn-
drome  and  cardiac  anomalies. Methods: The  PCCC  is a collaborative  effort
of  45  pediatric  cardiac  centers  in  20 states. Data  regarding  cardiac  catheteri-
zation,  cardiac  operation  and  autopsies  are  collected  from  participating
centers  for  analysis with  the  goal  of improving  cardiac  care  in  children. The
records  of  244 patients  with WS were retrieved  from  over  62,000 records  in
the PCCC  database  from  1984-1999.There  were  149 (61%) males withWS.
Ages  at  the first catheterization  or  operation  ranged  from  1 day to  22 years
old  with  the  average  age  of  57.3  months. The  average  weight  was  17.1 kg.
Results: Among the 244 patients, 294 cardiac  catheterizations  and  144 oper-
ations were performed. Eighteen deaths occurred,  11 within  30 days of oper-
ation, 6 within  48 hours of a catheterization, and the  remaining patient  died
unrelated  to  a procedure. Twelve  deaths  occurred  in  80  patients  with  both
supravalvular  aortic  stenosis  (SVAS)  and  pulmonary  artery  stenosis  (PAS), 6
following operation  and 6 following catheterization. In contrast, only  1  death
occurred  in  70 patients  with  SVAS  alone  and  one  in  29  with  PAS  alone.
Three  remaining  deaths  occurred  in  58  patients  with  SVAS  or  PAS  with
another  cardiac  lesion. Conclusion:  Supravalvular  aortic  stenosis  is the  most
common  cardiac lesion  associated with Williams syndrome.The patients  with
SVAS or  PAS have a low rate of mortality in comparison  with other lesions.
However, when  the  two  lesions occur  in  combination, the  mortality  rate  is
significandy  increased  for both cardiac catheterization  and cardiac  operation.
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Percutaneous  versus  surgical  closure  of  secundum  atrial  septal
defect
Butera  G,  Carminati  M,  Youssef R,  Chessa  M,  Bini  Mr,  Giamberti A,  Pome  G,
Mazza  E,  Ranucci M,  FrigiolaA.
Pediatric Cardiology,  S.  Donato  Milanese,  Italy

Background: Surgical ASD  closure  provides  excellent  results. With  the  cur-
rent  rise of percutaneous techniquess, a comparison  is needed. Aim: To com-
pare  percutaneous  and  surgical  closure  of  secundum  ASD.  Patients:  From
4/96  to  10/00, 493  consecutive  pts  underwent  percutaneous  ASD  closure
ASD (Group A). From 4/92  to 10/00,400 consecutive pts underwent  ostium
secundum  ASD  surgical  repair  (Group  B). There  was  a slight  difference  in
mean  age between  the  two  groups  (Group A: 26.6(19)  yrs  vs 24.5(17.5)yrs;
p=0.05).  Results:  Hospital  stay  was  lower  in  group  A  (3.1(0.6)days  vs
9.7(2.6)days; p<0.0001). Total number  of complications  was higher  in group
B  (39 %  vs  3 %;p<0.0001).  In  Group A  complications  included:  (a) device
embolization needing surgical  retrival  (1.4 %); (b) moderate  pericardial  effu-
sion  (0.2  %);  (c)  Haemopericardium  needing  pericardial  drainage  (0.2 %);
(d)  Iliac  vein  dissection  needing  percutaneous  stem  implantation  (0.2 %);
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(e) transient  atrial fibrillation (0.8 %); (f)  severe  haematoma  of the groin  (0.2
%); thrombus  formation  on  the  device  needing  anticoagulant  therapy  for  6
months  (0.2  %).  In  Group  B complications  included: minor  transient  com-
plications  in  86  % of  the  pts  (respiratory,  arrhythmias,  pericardial  effusion,
anemia, pneumothorax); severe transient  in 8 % (arrhythmias, sever bleeding,
heart  failure); minor  with  sequelae  in  4 % (arrhythmias); severe  with  seque-
lae  in  2  %  (neurologic,  complete  AV  block  needing  PM  implantation).
Transfusion  rate  was 9 %. Chest  re-opening rate for  severe bleeding  was 1  %.
No  deaths occurred. Residual shunt  at  discharge  was trivial  in 6 % in  Group
A vs 3 % in Group B. Five pts of Group A were  treated for  a significant  resid-
ual shunt  after  surgical ASD closure. Conclusions: Percutaneous ASD closure
provides excellent  results, with  lower complications, no sequelae  and shorter
hospital stay.

268
Acceptability  Of  finger-prick  anticoagulation  control  in  children
K  Ogbureke, K  Um,  C  Logan,  C  Taylor, AM  Hayes, A  Tometzki,  A  Parry, A
Pawade, RP  Martin,  CR  Kirk, AC  Stuart,  DC  Wilson
Congenital  Heart  Disease  Centre, Cardiff, Wales and  Royal  Hospital for  Sick
Children,  Bristol,  UK

Background: Oral  anticoagulation  is indicated  for  children  at  risk  of throm-
bosis. Maintenance  of the international  normalised  ratio (INR)  in the desired
range  can be  difficult,  necessitating  frequent  blood sampling. We present  data
on  children  whose  anticoagulation  was monitored  with  finger-prick  samples
using  CoaguChek(r)  machines.  Methods:  Patients  on  warfarin  (coumadin)
were  identified  using  computerised  patient  records  and  INR  cards.  Parents
provided  their  views on  the  CoaguChek  system using a telephone  question-
naire.  Haematology  laboratories  tested  and  quality-controlled  hospital
CoaguChek  machines;  commercial  quality-control  solutions  were  used  for
home monitors. Results: Finger-prick sampling of INR  commenced  in  1994
in  Cardiff  and  1998 in  Bristol. Prior  to  this, blood  samples  were  obtained  by
venepuncture.  34  patients  (aged  3  months-16.5  years)  having  finger-prick
samples  were  identified.  24  had  undergone  venepuncture  previously  and  10
had only  used the CoaguChek system. Indications for anticoagulation  includ-
ed  prosthetic  valve  or  conduit  (19),  Fontan  operation  (13)  or  dilated  car-
diomyopathy  (2). Finger-prick  sampling  led  to  increased  frequency  of  INR
testing in 2 patients. Accuracy of the machine was tested against  venepuncture
only if the  INR  was out-of-range. There  was close agreement  (to within  0.4)
between  the  two  methods  of INR  analysis, unless  the  INR  was  >8. There
were no thrombotic or  haemorrhagic  complications  in the  follow-up  period.
32/34 parents expressed a preference  for finger-prick  analysis over venepunc-
ture  because  of  rapid  availability  of  results, ease  of  use  and  reduced  patient
discomfort. 2 patients  reverted to venepuncture  due  to  erratic
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Late  systolic  hypertension  at  exercise  after  coarctation  repair  is
associated  with  reduced  distensibility  of  elastic  arteries  and
impaired  endothelial  function
Aggoun,Y.,  Sidi,  D.,  Villain,  E.,  Iserin, L.,  Kachaner,J.,Auriacombe,  L.,  Pedroni,
E.,  Bonnet,  D.
Cardiologie Pediatrique, Necker-Enfants  Malades, Paris,  Frame

The  pathophysiological  mechanisms  responsible  for  late  hypertension  and
cardiovascular  morbidity  after  coarctation  (Coa)  repair have not  been clearly
assessed. We  studied  70  normotensive  subjects  at  rest  (age,14–5  y;  pres-
sure,116+13/56–9  mmHg),  who  a  good  repair  of  Coa  defined  by  the
absence  of  gradient  between  upper  and  lower.right  limb  (0, -26  mmHg).
After  exercise  testing, we  defined  2 groups. Coa HT  : systolic  hypertension
at exercise 3 200 mmHg (n=20; 228–23 mmHg)  and Coa NT  : normal sys-
tolic  pressure  at  exercise  (n=10; 163+24  mmHg). These  subjects  were  sex-,
age-  and  blood  pressure-matched  to  70  controls  (age,  13–3  y;  pressure
115–10/56–6  mmHg). Using echo-tracking  technique, we measured  com-
mon  carotid  artery  (CCA) diameters and the  intima  media  thickness (IMT).
Compliance  (CSC),  distensibility  (CSD)  and  elastic  modulus  (Einc)  were
calculated.  CCA  pressure  waveform  and  the  local  pube  pressure  were
determined  in 30 subjects  to define  augmentation  index  (Al).Vasodilation  of
the  brachial  artery  in  response  to  reactive  hyperaemia  and  to  glyceryltrini-
trate (GTN) were measured.The IMT was increased in the whole Coa group
(p<0.001)  (0.5710.04  mm  in  Coa HT  vs 0.54+0.05  mm  in  Coa  NT). The
CSD  was  decreased  and  the  Einc  was  significantly  higher  all  patients. The
carotid  pulse  pressure  was higher  in  the  Coa HT  (41 + 14  vs 33+7  mmHg;
p<0.05).The AI  was increased  in both  Coa  groups. Flow-mediated  dilation
and GTN-mediated  dilation of the brachial  artery  were  reduced  in  the  Coa
group (p<0.01). GTN-mediated  dilation  was inversely correlated with max-

imum  systolic  blood  pressure  at  exercise  (r=-0.31,  P=0.03).  The
combination  of  distensibility  decrease  in  the  proximal  arterial  bed  with  an
impairment  of  distal  artery  reactivity  can  account  for  the  elevation  of
exercise blood  pressure  after  Coa  repair.

270
Recombinant  human  alpha-glucosidase  from  rabbit  milk  has  effect
on  cardiac  muscle  in  patients with  Pompe’s  disease
Cromme-Dijkhuis  AH,  Hout  H  van den,  Reuser A,  Vulto A,  Hop  W, Ploeg  AT
van  der
Department  of Pediatric Cardiology,  Rotterdam, Tlie  Netherlands

Infantile  Pompe’s  disease  is  a  fatal  muscular  disorder  caused  by  lysosomal
alpha-glucosidase  deficiency.  Hypertrophic  cardiomyopathy  is  characteristic
for  the  disease, which  is commonly  fatal  in  the first year of  life.  In  an open-
label  study  4 babies with  typical  symptoms  of  infantile  Pompe’s  disease  and
virtual  absence  of alpha-glucosidase  were  treated  with  intravenously  admin-
istered  recombinant  human  alpha-glucosidase  (rhGAA)  from  rabbit  milk  in
doses starting with  15 or 20 mg/kg and later  40 mg/kg. No  major  side  effects
were  seen. At  inclusion  2 patients  had  end  stage  disease, ages  7,8  months; 2
were  included  before  age  3  months. Clinical  improvement  was  seen  in  all
patients, but  the  most prominent  effect  was seen on  the  heart. Based on  2D
echo,  left  ventricular  mass  index  decreased  significantly  over  84  weeks  of
treatment  from  171,203,308  and  599 g/m2  at  the  start  to  77,155,104  and
115 g/m2, each p <0.05. In the 2 youngest included the mass index  was low-
est,  their  clinical  condition  is  best.  Symptoms  of  cardiac  instability  disap-
peared, 3 patients  are  on  mild  diuretic  medication  now  at the  age of 26, 29,
24 and  29 months  resp. Indexed  mass is still  increased but  systolic function  is
normal.  Diastolic  function  is  mildly  restricted  in  1  patient.  In  conclusion
rhGAA  from  rabbit  milk  has  therapeutic  effects  in  infantile  patients  with
Pompe’s  disease. It  is recommended  to  start  treatment  early.
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Prognostic  value  of  aortic  elasticity  on  aortic  complications  in
patients  with  Marfan  syndrome
GJ  Nolleni,  EE  van der Wall4,A  de Roos3,  M  Groenmki,  H  RomkesiJ
Stoker2,  BJM  Mulderi
Departmetits  of  Cardiology!  and  Radiology2, Academic  Medical  Center
Amsterdam,  Department  of Radiology3  and  Cardiology4,  Leiden  University
Medical  Center, Leiden,  Tlic  Netherlands

Background:  In  Marfan  patients  survival  is  mainly  determined  by  aortic
complications  at  a relatively  young  age. The  occurrence  of aortic  dissection
and  rupture  in  Marfan  patients  is difficult  to  predict  by  mere  aortic  dimen-
sions.  Assessment  of  aortic  elasticity  may  be  of  additional  value  for  risk
stratification.  Methods: To  assess the  prognostic  value  of  aortic  elasticity  on
aortic  complications  (defined  as: 1. aortic  root  diameter  increase  >  2  mm/
year, 2. aortic  dissection  or  3. death), 73 Marfan  patients  (aged 3 1 + 8  years,
41  men  and  32  women)  underwent  magnetic  resonance  imaging  of  the
entire  aorta  in  1997  and  were  followed  up  for  3 years. Aortic  diameter  and
ascending aortic  distensibility  were assessed. MR  velocity  mapping  was used
to assess flow  wave velocity  along the descending aorta  as an additional  index
of elasticity. Results: 10 patients  (13.6%) of the 73 patients examined  in  1997
reached one of the endpoints  (7 patients with an increase in aortic root diam-
eter  >  2  mm/year,  3  acute  dissections)  after  3  years  (3.1  +  0.2  years). The
patients  were  divided  in a complicated  and  a non-complicated  group. There
was  no  significant  difference  in  baseline  characteristics  and  in  aortic  root
diameter  (47  +  4.4  vs. 43 –  7.3 mm, respectively)  between  the  two groups.
However  the  10  complicated  patients  had  a  significandy  decreased  local
ascending  aortic  distensibility  (2  –  1  vs.  3  –  1  x  10-3  mmHg  10-1,
respectively)  and  significantly  higher  descending  aorta  flow  wave  velocity

(6.6  –  1.6  vs. 5.8  +  1.3  ms  - 1 ,  respectively)  compared  to  the  non-compli-
cated  Marfan  patients.  Conclusion:  Descending  aorta  flow  wave  velocity
and  ascending  aorta  distensibility  are  related  to  the  occurrence  of  aortic

complications in Marfan  patients, and could be of additional prognostic  value
for  risk  stratification.
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Amplatzer  and  Cardioseal  devices  for  ASD  closure:  results  of  a
’geographically’  randomised  study
Helbing  W.A.*,  Witsenburg  M.*,  Rijlaarsdam  M.E.B.,  Cromme-DijkhuisA.C.*,
Berger R.M.F.*,  Beekman  R.P,  Dalinghaus  M.*,  OttenkampJ.
Leiden/Amsterdam,  *Erastnus  Medical  Centre  Rotterdam  ^  Sophia  Children’s
Hospital,  Rotterdam,  Tlie  Netherlands

Background:  Comparison  of  results  of  ASD  closure  with  Amplatzer  and
Cardioseal  devices  has  been  hampered  by  non-randomisation  for  device
type.  Methods: We  compared  ASD  closures  (intention  to  treat)  with  both
devices  in  2  university  hospitab  within  the  same region. Each  centre  used 1
type  of  device. Device  type  did  not  influence  referral  patterns. Patient  selec-
tion  followed  criteria  of manufacturers, for  clinical  trials. In brief: Amplatzer:
central ASD, 5 mm  rims. Cardioseal: stretched  diameter  <  21 mm, device  <
80 % of septal length. Results: In a 3 year period, the Amplatzer  centre (Amp)
performed  28 procedures, the  Cardioseal  centre  (Car)  25, in children. Age  at
catheterisation  (Amp  vs Car)  (6  –  4  vs 7  –  3 years), weight, Qp/Qs  (2.2  –
0.8  vs 2  –  0.5), and  stretched ASD  diameter  (16  –  5  vs  14 –  3.5  mm)  did
not  differ  between  the  groups.  In  the Amp  group  2/28  of  the  procedures
were  unsuccessful,  in  the  Car  group  4/25  (p=n.s.),  with  complications  in
1  Amp  patient  (air  embolism  into  coronary  arteries)  and  2  Car  patients
(1  inappropriate  position,  retrieval  and  subsequent  surgery,  1  surgical
retrieval)  (p=n.s.). Duration  of follow-up  (f.u)  (6 –  6  vs  13 –  6 months)  was
significantly  longer for the Car group. Residual  atrial shunts; at 6 months  f.u.
0/16  for  Amp,  5/16  for  Car  (p=0.015),  at  12  month  f.u.  0/  6  vs  4/13
(p=n.s.).  Complications  did  not  occur  during  f.u  Conclusions:  In  similar
populations,  results  of  Amplatzer  and  Cardioseal  ASD  closure  are  highly
comparable. For  Cardioseal  devices, % residual  shunt  is higher  at short  term
f.u  Restrictions  in  ASD  size  are  the  most  important  limitation  of  the
Cardioseal  device.

273
Bridge  stents  in  the  management  of  obstructive  vascular  lesions  in
children
Rao  P.S.,  Balfour  I.C.,  Singh  G.K.,  Chen  S.
Saint  Louis  University  School  Of  Medicine,  Saint  Louis,  Missouri,  USA

itherto, balloon-expandable  Palmaz stents  have  almost  exclusively been  used
in  the  treatment  of  vascular  stenoses  in  children. Whereas  these  stents  have
generally been  useful,  problems  of balloon  rupture, stent  migration, require-
ment  of a large delivery sheath  and longitudinal  rigidity continue to exist. To
circumwent  these  problems, we  have  utilized  bridge  stents  (balloon  expand-
able  flexible  biliary/peripheral  stents  manufactured  by  Medtronic  AVE).
During  a 9-month  period  preceding July  2000,  13 children, ages  1̂16 years,
underwent  stent  implantation  to  treat  long segment  stenoses of branch  pul-
monary  arteries  (N=8),  right  ventricular  outflow  conduit  (N=2),  aortic
coarctation  (N=2)  and  post-surgical  superior  vena  caval  obstruction  (N=l).
The  stents  were  delivered  to  the  implantation  site  without  a long  sheath  in
six patients and  via a 8-F  long blue Cook sheath in the remaining seven. No
difficulties  were  encountered  in  traversing  tortuous  course  nor  were  there
any  instances  of  balloon  rupture.  Increase  of  stenotic  segment  diameter
(3.7–1.2  vs 10.2–2.7 mm;p<0.01)  and reduction  in pressure gradient  (28–9
vs 6+9  mmHg; p<0.01)  occurred.  Quantitative  pulmonary  perfusion  scans
(23–9  vs  41 –15%;  p<0.05)  showed  improvement  in  ipsilateral  lung  perfu-
sion.  Follow-up  echo-Doppler  studies  were  available  in  all  patients  1̂12
months  after  stent  deployement  and  continue  to  show  improvemnet  in
Doppler  derived  gradients. The  data  suggest  that  it  is  feasible  to  implant
bridge  stents  via  a  small  caliber  or  without  a long  sheath  and  without  dis-
lodgement  or  balloon  rupture  and  this  appears  to  be  related to  creation  of
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Various  reasons  for  re-dilation  of  stented  pulmonary  arteries  in
paediatric  patients
M.  Sclmeider,  P. Zartner,  K.  Duwcneck,  P.E.Lange
Department  of  Paediatric Cardiology, HU  Berlin,  Charite,  Germany

Between  1994  and  2000  46  pulmonary  stenoses  in  38  patients  were  treated
by  implantation  of  56  balloon  expandable  stents.  14  native  stenoses  and  32
postoperative lesions were stented. The  age of patients ranged between 6 days
and  34 years, mean  6.9  years, the  bodyweight  from  2.5  Kg to  75 Kg, mean
20.5  Kg. 52  Palmaz stents  3 Corinthian  and  one Jupiter  stent  were  implant-
ed  in  10  main  pulmonary  artery  stenoses,  19  right  and  27  left  pulmonary

artery  stenoses. At  time of implantation  the quotient between  stent  diameter
and stenoses was measured  1.25  to  12, mean  3.1, the quotient  between stent
and  surrounding  vessels  0.8  to  2.4, mean  1.1. During  follow  up  time  of  3
months  to  6 years, mean  2.2  years 42/56  stents  were  re-catheterized.  39 re-
dilations  were performed  on  28/42  stents. Out  of  the  28  stents  re-dilation
was performed  twice on 8 stents, 3 times on  four  stents. The mean time peri-
od  between  implantation, re-dilations  and  re-re-dilations  was  15,5  months,
the  mean  gain  in  weight  during  these  period  3  Kg.  27  re-dilations  were
accomplished on  21  stents  in  18 lesions  due  to  the  growths  of the  patients.
Three  patients  with  four  stents  in  left  pulmonary  artery  stenoses  were  re-
dilated  6  times because of intimal  proliferation. The  patients  with  two  stents
showed  repeat  intimal  proliferation. A  pulmonary  homograft  stenosis, com-
pressed  from  outside,  was  restarted  twice  and  re-dilated  three  times.
Conclusion:  Re-dilation  of  stented  pulmonary  arteries  was  mainly  per-
formed  in  order  to  adapt  the  stent-diameter  to  patients  growths  (69%).
However,  15.5 % of the re-dilations, all. performed  on  left  pulmonary  artery
stents, were  done because  of intimal  proliferation  and  15.5 % of  re-dilations
had  to  be  carried  out  due  to  compression  from  outside  surrounding  struc-
tures.

275
Inflammatory  response  and  myocardial  trauma  during  and  after
amplatzer  occlusion  and  conventional  surgery  of ASD
Hdusler  H.J.,  HambschJ.,  Fischer A.,  Schneider P.,Tarnok  A.
Pediatric Cardiology,  Cardiac Center  Leipzig,  Unii’ersity  Leipzig,  Germany

Aim: The  aim of this study  was to  compare  the  acute  immune  response  and
myocardial  damage during and  immediately  after  convential  surgery  as com-
pared  to Amplatzer  occlusion  of ASD. Cardiopulmonary  bypass  is  associated
with  the  sequential  release  of  immune  stimulatory  (interleukin-6,  -8)  and
immune  suppressive  cytokines  (IL-10)  and  complement  activation.
Additionally,  it  induces  some  myocardial  damage. Method: This  prospective
study  was performed  in  children  (age: 3  to  15yrs.)  who  underwent  surgery
for ASD  (n=20), Amplatzer  occlusion  (n=40)  or  diagnostic  cardiac  catheter-
ization (Control, n=20). Blood  samples were obtained  1 d before, at, and 4h,
Id  and  up  to 3 month  after  intervention  and  analyzed  serologically  and  for
cellular  compounds. Results: Patients  responded  to ASD surgery  by an  acute
inflammatory  response  with  leukocytosis,  neutrophilia,  massive  release  of
IL-6,-8,-10  and complement  activation. None  of  these  signs  were  found  in
the Amplatzer  and  control  group. ASD  surgery  induced  myocardial  damage
as detected  by elevation  of serum Troponin  I. Much  lower Troponin  I  was
found  in  the Amplatzer  and  no  elevation  in  the  control  group. The  effect  of
Amplatzer  occlusion  on  platelet  activation  will  be  detailed.  Conclusion:
Amplatzer  ASD occlusion  of ASDII  is  associated  with  minimal  trauma  and
no detectable impairment  of the  immune  system. A transient  platelet  activa-
tion  is  induced,  possibly  as  the  initial  step  in  closing  the  occluder.
Furthermore, it induces only minor acute myocardial damage as compared to
the  conventional  approach. The  variables  do  not  reflect  the  existence of  the
’foreign  body’ uncovered  by endocardial  tissue.
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Percutaneous  pulmonary  valve  implantation
Bonhoeffer  P., BoudjemlineY.,Tower  A.,  Martin  M.,  Saliba  Z.,  Le  BidoisJ.,
Aggoun  Y.,  Bonnet D.,  Sidi  D.,  KachanerJ.
Cardiologie Pediatrique,  H"pital  Necker, Paris,  France

Stenosis and insufficiency  of the  valve in right-ventricle  to  pulmonary-artery
prosthetic conduits is a common problem  leading to reoperations for conduit
replacement.  Conduit  stenting  has  emerged  as  an  alternative  technique
delaying  the  time  of  the  surgery  but  creating  or  increasing  the  pulmonary
insufficiency.  We  developed  a  device  for  percutaneous  stent  implantation
combined  with  valve  replacement. Here  we describe  the  experience  of  the
first  non  surgical  heart  valve  replacements  in  the  human. Two  12 years  old
children  with an 18-mm  prosthetic  conduit  between the right  ventricle  and
the  pulmonary  artery  underwent  percutaneous  pulmonary  valve  replace-
ment. They  were symptomatic  because  of significant  stenosis and  insufficiency
of the  conduit. An  18-mm  biological  valve  was mounted  in  a vascular  stent
and  then  cross-linked  with  a  glutaraldehyde  solution.  Catheterization
through  the  femoral  vein  was  performed  under  general  anesthesia.
Hemodynamic  evaluation  and  angiographies  were  obtained  to  identify  the
position  of  the stenosis and  to confirm  the  indication  of  valved  stent place-
ment. The  valved stent  was mounted  onto  a specially  designed  18F with  an
18-mm  balloon  catheter. The  system  was  then  connected  and  advanced  in
the  pulmonary  trunk  on  a  previously  positioned  guide  wire. The  balloons
were  thereafter  inflated  deploying  the  valved  stent  in  the  position  of  the
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obstruction. The  system  was  subsequently  removed  and  angiographic  and
hemodynamic  studies ended  the procedure. The  two  valved stems were suc-
cessfully  delivered. In both  patients the  newly implanted  valve  was continent
in  diastole  and  the  systolic  obstruction  of  the  conduit  was  reduced. There
were  no  complications  and  the  valve  was  perfectly  functioning  during  the
early  follow-up.

277
Heart  function  and  hemodynamic  changes  after  secundum  ASD
occlusion  with  the Amplatzer  device
Armine  G.  Zarayelyan,  Basil D.  Tliatwpoulos
Yerevan State  Medical  University  Cardiology  Clinic, Yerevan, Armenia,  and  ’Aghia
Sophia’  Children’s  Hospital, Athens,  Greece

Objectives: Although  transcatheter  closure  with  the  use of  microdevices  has
been  increasly  used  in  the management  of Atrial  Septal Defect  (ASD), there
are  no  studies  examine, the  impact  of  such  an  intervention  to  the  Left
Ventricular  (LV)  and  Left  Atrial  (LA)  mechanical  function.  This  study
determined  LV and  LA Volumes and function  in a group of ASD patients  24
hours  follow  implantation  of  the  Amplatzer  Septal  Occluder  (ASO).
Methods:  42  pts  with  ASD  (age  8.5+/-3.8  years)  successfully  treated  with
ASO  (device  size  18  to  30  mm, mean  19.5+/-3.8  mm)  were  studied  with
M-mode  and 2 Dimensional EchoCG. Results: Before ASD occlusion  there
is  a  type  B  paradoxical  motion  of  the  IVS  due  to  RV  volume  overload.
This causes decrease of  LV end-diastolic  and of  LV end-systolic  diameter  and
volume. As  a results  the  Stork Volume  and  Ejection  Fraction  are  decreased.
After  occlusion  the  paradoxical  motion  of  the  IVS  disappear.  In  addition
there  is increase of  LV end-diastolic  (111,9%) and  decreasing of  LV end-sys-
tolic  (87,86%)  diameter  and  volume. This  is  result  increasing  of  the  stork
volume  and  ejection  fraction  (168%  and  164%  respectively).  All  before
closure  data  were considered  as equal  to  100% for  normalization  of the age,
weight, height, body  surface  of the  different  ages children. After  occlusion  it
was significant  changes  also  in  the  LA function:  systolic  diameter  of  the  LA
decreases  and  diastolic  diameter  increases,  the Volume  of  the  Fast  Filling,
Volume  of  Slow  Filling and Volume  of Atrial  Systole  increase  comparatively
with  their  initial  level.  Conclusion:  Transcatheter  device  closure  of  atrial
septal  defects  has a positive  impact on  left  ventricular  and  left  atrial  function,
which  is observed  early  followi
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Stenting  of  native  coarctation  of  the  aorta  ^  technical  overkill  or
acceptable  treatment
Bcrger F, Ewert  P,  Kretschmar O,  Nuernberg JH,  Lange  PE.
Deutsches  Herzzentrum  Berlin,  Berlin,  Germany

The implantation  of stents even in native coarctaion of the aorta  (CoA)  offers
a  possibility  to  achieve  longlasting  increase  of  the  diameter  eliminating  the
pressure gradient  immediately. We report  our  clinical  experience  of stenting
native CoA  as the  first  treatment  to judge  safety  during midterm  follow-up.
Methods: In  14 patients (P) (median age 7.9 years (Y) (0.1 ^  39.4)) retrograde
BD of native corctation  failed  with a remaining gradient  over 25 mm  Hg.All
these  patients  underwent  subsequent  stent  implantation  via  a  retrograde
approach  during  the  same  procedure. The  diameter  of  the  balloon  catheter
inflating  the  stent  was  choosen  according  to  the  diameter  of  the  transverse
arch. In P younger  than  10 Y  of age a stent  with  a possible  expansion  up  to
15 mm diameter  and  in older  P stents  up  to  25 mm  were  used. Results: The
pre-stent  systolic gradient  was median  50 mmHg  (45 ^  70)  and  disappeared
completely  after  implantation  (p<0.001). In  all P total expansion  of the stent
could  be  achieved  with  a  mean  proportional  increase  of  the  stenosis  of
116.7% (61.5 -  200). No  vascular complications  or  thromboembolism  have
occured. During  a median  follow-up  of  1.75 Y  (1.02  ^  7.7)  only  in  1 P a
neointima  layer  caused  a Re  ^  CoA, which  could be  unproblematic  treated
by redilation  1.5 Y  after  implantation. No  adverse systemic  hypertension  has
been  noticed  in  any patient  after  stent  implantation. During follow-up  only
24%  of  the  P  need  further  antihypertensive  treatment.  Conclusion:  Stent
implantation  in  native  CoA  seems to  be  an  alternative  treatment  to  surgery
if  BD  failed. The  mid  term  results  are  very  promising. To  prove  whether
adaptation  to growth  could be managed  by redilation long term  follow  up is
required.
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A  new  Amplatzer  device  to  maintain  ductus  arteriosus  patency:
preliminary  results  in  lambs
Amin  Z.,  Radio  S.,  Danjord  D.,  Froemming  S.
Un/Cu,  Joint  Division  Of  Pediatric  Cardiology, Nebraska,  Omaha,  USA

Background: Systemic to pulmonary  artery shunt  (SP)  is a standard  palliation
in patients with  cyanotic  congenital  heart  disease. The  purpose  of  this study
was  to  evaluate  a  new  device  which  would  maintain  short-term  patency
of  the  ductus  arteriosus  and  avoid  SP  shunt  until  the  patient  is  ready  for
complete  repair. Methods: Amplatzer  Duct  Occluder  was modified  to  create
a  4̂6 mm  tunnel  through  its  waist. The  length  of  the  device  ranged  from
7-10  mm. The  edges  of  the  device  were  flared  to secure  retention  into  the
vessel. The  loading,  delivery  and  deployment  were  similar  to  the  Duct
Occluder.  Six  newborn  lambs  weighing  2.54̂.5  kg  underwent  cardiac
catheterization  for  device placement. Femoral  artery  and  vein  were  accessed
percutaneously. After  measuring  the  size  of  the  vessel  by  angiography,  the
devices  were deployed  in the systemic artery (n=l), pulmonary  artery (n=3),
and  ductus  arteriosus  (n=2).  Results:  Technical  success  rate  was  100%.
There  was no  incidence  of  device  embolization. One  lamb  was  euthanized
immediately  placement  of  the  device  for  acute  assessment  of  the  device
position.Two  lambs were euthanized  after  6 weeks and  three lambs  died  two
weeks  after  placement  of  the  device  because  of  pneumonia.  Pathological
examination  revealed  that  the  device  was  patent  in  all  lambs. A  thin  gray
white  reaction of film of pseudointima  formation  was seen in the  lambs who
died  after  two  weeks.  In  one  lamb, there  was  near  occlusion  of  the  lumen
because  of  intimal  hyperplasia.  Conclusions: The  Amplatzer  ductus  device
appears  feasible  in  maintaining  short-term  vesselpatency.  Minor  modifica-
tions and  further  studies  are  needed  before  human  trials  are  conducted.
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Dilatation  of  the  pulmonary  valve  under  real-time  magnetic  reso-
nance  imaging  (MRI)  guidance  in  an  animal  model
Carsten  Flickers,  Michael Jerosch-Herald, Myra  Urness, Norbcrt  Wilke
Cardiovascular MRI  Section and  Core Laboratory, Department  of  Radiology,
University  of Minnesota  Medical  School,  USA

Purpose: We  sought  to  investigate  the  feasibility  of  balloon  dilatation  of  the
pulmonary  artery  valve  under  real-time  MRI  guidance.  Drawbacks  of
conventional  x-ray  guided  interventions  in  pediatric  cardiology  include
radiation exposure, a poor  soft  tissue contrast  and  the  inability  to  aquire three-
dimentional  cross-sectional views. Methods: In three healthy  animals  (one dog,
two  pigs)  we placed a balloon-catheter  (Scimed)  with  a diameter  according  to
the  valve  size  in  the  main  pulmonay  artery. Under  real-time  MRI  guidance
(MR  fluoroscopy  with  stead  state  free  precession  true  FISP  MR  puke
sequence; 7 frames/sec)  the balloon  was partially  filled  widi  air or  gadolinium
solution  and  tracked  towards  the  valve  plane  and  than  fully  dilated.  Balloon
valvuloplasty  was monitored  by  high  resolution  real-time  imaging  (flip  angle
60;̂  128 read-out  points  x  100 phase encodings; 300 mm field  of view) real-
time imaging with  a temporal  resolution  of  320  ms. Following the  procedure
gradient  echo cine  and spin-echo anatomical  imaging  was applied  to  rule  out
any  vascular  or  cardiac  damage. Results: Real-time MRI  made  it  possible  to
follow the position of an angioplasty balloon within the  pulmonary  artery  and
it’s main branches. The  inflation  and deflation  of the balloon  positioned  in the
valve plane could be monitored. No vascular or myocardial damage  was detect-
ed. Current  limitations  are caused  by a  time  delay between  image  acquisition
and  image  display  diat  will  be  overcome  with  faster  computer  hardware  for
image  reconstruction.  For  improved  catheter  tracking  and  high  resolution
intravascular imaging dedicated MRI guidewires  may be  helpful.  Conclusions:
These  preliminary  data  suggest  that  balloonvalvuloplasty  of  the  pulmonary
valve can be monitored  under real-time and high resolution MRI.These  results
are  the  basis  for  ongoing  experimental  trials  and  developments  for  MRI-
guided catheter  interventions.
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Nickel  release  after  implantation  of Amplatzer  Septal  Occluders  in
patients  with  atrial  septal  defects
Christoph  Kampmann,  Markus  Ries, Hans-Jochen  Rupprecht,  Martin  Spiecker,
Markus  Knuf, Pirmin  Habermehl
Pediatric Cardiology, University  Children’s  Hospital,  Mainz,  Germany

Nitinol  based  alloys are widely  used  for medical  devices because of  its exep-
tional  physical,  chemical  and  mechanical  properties.  But,  there  is  still  less
known about  the biocompatibility  of these nickel containing devices. One  of
these nickel  based devices  is the Amplatzer  Septal  Occluder  (ASO), used  for
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transcatheter  occlusion  of  atrial  septal  defects. Aim of  this prospective  inves-
tigation  was to determine  nickel serum  concentration  in  patients before  and
after  implantation  of ASO. Methods:  In  a  collective  of  35  patients  (aged  16
to  75  years)  nickel  serum  concentrations  (standard  value: 0-2  ng/ml)  were
measured before  and  after  implantation  in certain  times: 24 hours before, and
24 hours, 1,3,12 and 24 months after  implantation of ASO. Results: in 35/35
pts  nickel  concentration  before  intervention  was  normal,  24  hours  after
implantation  in  7/35  pts  serum  concentration  of  nickel  increases  above
supranormal  values, after  1 month  in  18/24  pts, after  3 months  in 3/24  pts,
after  12  months  in  0/18  pts  and  after  24  months  in  0/14  pts. There  is  a
significant  increase  of  serum  nickel  concentration  in  the  total  number
of  pts  after  1  months  after  implantation  of ASO. No  pts  showed  signs  of
incompatibility.  Conclusion: There  is  a significant  release  of  nickel  after  the
implantation  of the ASO  with  a peak  after  1 months  after  implantation. The
following  decrease  of  nickel  serum  concentration  and  normalization  3  to  24
months  after  implantation  may  indicate  the  endothelialzation  of  the  device.
After  12 months  after  implantation  all pts had  normal  nickel serum  levels.
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Should  interventional  cardiac  catheterization  be  performed  in  the
early  post-operative  period?
Dobrolet  N.C.,  Nykaneti D.G.,  Chang A.C,  Lewis M.,  Lagueruela  R.,  Hatwati
R.L.,  Burke R.P., Zalm  E.M.  Miami Children’s Hospital,  Miami, FL,  USA  .

Background:  Cardiac  catheterization  and  transcatheter  intervention  in  the
early post-operative  period  is typically viewed  as high  risk, and  is often  avoid-
ed.  We  hypothesized  that  with  a  multidisciplinary  team  approach,  cardiac
catheterization  including  intervention  could  be  safely  and  effectively  per-
formed. Methods:We  retrospectively  reviewed  all cardiac catheterizations  per-
formed  within  6  weeks  from  the  time  of  surgery  between August  1995  and
October  2000.  Procedures  were  performed  on  any  patient  meeting
clinical  indications  independent  of  the  time  elapsed  from  surgery. An  inter-
ventional  cardiologist  with  a  cardiac  anesthesiologist  performed  all  cases. In
addition,  a  cardiac  intensivist,  surgeon  and  perfusionists  were  present  or
immediately  available on  site. Results: Sixty patients, median  age  4 months  (2
days ^  11 yrs), weight  4.7  kg (2.3- 45 kg), underwent  64  catheterizations  on
median post-op  day 9  (0̂42 days).Thirty-five  cases involved  50 intervention-
al  procedures  including  angioplasty  (16),  stent  implantation  (15),  vascular
occlusion  (14),  septal  occlusion  (1),  and  pulmonary  valvotomy  (4).  Seven
patients  were  on  cardiopulmonary  bypass support  at  the  time of  catheteriza-
tion,  5  of  whom  underwent  interventional  procedures.  Success  rates  by
procedure  were:  angioplasty  69%,  stent  implantation  80%,  vascular/septal
occlusion  100%, and  valvotomy  100%. Complications  included: stent  migra-
tion  (2), transient  tachycardia  (1), and loss of pedal pulse  (1). Suture  disruption
did  not  occur. There  were  no  complications  related  to  patient  transport.  No
patient  died  during  the  procedure.  Conclusion:  Cardiac  catheterization
including  intervention  can  be  successfully  performed  in  the  early  post-oper-
ative  period  with  a  low  complication  rate. These  procedures  can  improve
patient  outcome, however they should not  be performed  without  the  support
of a multidisciplinary  team  in order  to  maximize  patient  safety.
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Covered  stents  in  congenital  heart  disease
Nugent  AW,  Love  B*,  Perry  SB
Children’s  Hospital  and  Harvard  Medical  School  Boston,  MA,  USA,  *Montreal
Children’s  Hospital,  Quebec,  Canada

Despite  many  potential  applications, covered  stents  have  been  used  rarely  in
patients  with  congenital  heart  disease. This  report  describes  our  experience
with  covered  stents  in  12  patients.  Balloon  expandable  Palmaz  stents
(Johnson  & Johnson)  were  covered  with  expanded  polytetrafluoroethylene
(EPTFE)  surgical  membrane  with  the  stent  and  covering  size  based  on  the
lesion. The  membrane  was cut  and  sewn  into  a tube  using 7.0  prolene.The
tube  is then  attached  to  the  outside  of the  stent  using a single  suture. When
expanded,  the  covered  stent  forms  an  occlusive  tube. The  covered  stent  is
then  delivered  and  implanted  using  conventional  techniques  for  stent
implantation.  Since  1992, covered  stents  have  been  inserted  in  12  patients.

In  3  patients  they  were  successfully  used  to  simultaneously  dilate  a  left
pulmonary  artery  and  close  a Potts’ shunt. In  single  patients, they  have been
used to close an iatrogenic  aortopulmonary  window  (previously reported), to
recreate  an  atretic  SVC  1 year  after  cardiopulmonary  bypass, to  manage  an
aneurysm  following balloon  dilation  of a right ventricle  to pulmonary  artery
homograft  and  to  close  an  extensive  Fontan  baffle  leak. They  have  been
placed  in  4  patients  with  pulmonary  vein  stenosis  and  1 patient  with  SVC
stenosis, due  to  progressive  idiopathic  mediastinal  and  systemic fibrosis, in an

attempt  to  reduce  the  restenosis  rate. The  covered  stent  was  successfully
implanted  in  each  case. Sheaths  1̂2  Fr  sizes  larger  than  that  for  uncovered
stents  were  required, but  complications  were  otherwise no  different  than  for
conventional  stents. Thrombosis  has not  occurred  using the  same  anticoagu-
lation  protocols  as  for  uncovered  stents.  Covered  stents  expand  the  options
for  transcatheter  therapy  of congenital  heart  disease.
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Breathing  oxygen-rich  air  does  not  improve  exercise  capacity  of
patients  with  eisenmeger  syndrome
Hirsch R,  Scheinowitz  M,  Shtatf  B,  Gilad  I
Adult  Congenital  Heart  Disease  Unit  ^  Rabin  Medical  Center, Hertzlia,  Israel

To  assess the  effect  of breathing  oxygen  rich  air  before  exercise  on  physical
work  capacity  of  patients  with  Eisenmenger  syndrome.  Fourteen
Eisenmenger syndrome patients  (4 M/  10 F), mean age 38+12  years, had two
consecutive  exercise  tests each, at a random  order,  as follows: 30 mins of rest,
breathing  either  oxygen  rich  air  by  face  mask  or  room  air,  followed  by a
modified  6  minutes  walk  test. Total  walking  distance, O2  saturation,  heart
rate, blood  pressure  and ECG  were monitored  throughout  the  test. O2  satu-
ration  was significantly  higher  after  30 minutes of breathing oxygen-rich  air
compared  to room  air (93–6% vs. 87–8%, respectively, p=0.02)  but  the low-
est  O2  saturation  during  exercise  was  not  different  (58–15%  vs.  59–11%
p=ns).  Walking  distance  was  unaffected  by  breathing  oxygen-rich  air
(161+74 m  for room air and 161–60 m for oxygen-rich  air, p=ns).There was
no  difference  between  the  tests  in  any  other  parameter. Breathing  oxygen-
rich  air  for  30 minutes before  exercise  does not  improve  exercise  capacity of
patients  with  Eisenmenger  syndrome  despite  the  increase  in  pre-exercise
oxygen  saturation.
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Buttoned  device  in  the  management  of  platypnea-orthodeoxia
Rao  PS,  Palacios  IF, Bach  RG,  Bitar  SR,  Sidcris  EB
Saint  Louis  University  School  Of  Medicine,  Saint  Louis, Missouri,  USA

Dyspnea  and  arterial  desaturation  on  upright  position  in  elderly  subjects  is
described  as platypnea-orthodeoxia  syndrome(POS)  and  in  some  patients, it
is due  to right-to-left  shunt  across an atrial septal defect(ASD)or  patent  fora-
men  ovale  (PFO).The  objective  of this presentation  is to  describe  the  use of
buttoned  device in  effectively  occluding  the ASD/PFO to relieve hypoxemia
of POS. During a four year period  endingjanuary  2000, ten patients, ages 71
+  9  (range  608̂3)years  with  POS  underwent  buttoned  device  closure  of
their ASDs/PFOs. Echocardiographic  and balloon stretched atrial defect  sizes
were 8 + 3 mm and  12 –  3 mm respectively.The defects  were occluded with
devices  ranging in size from  25 to  40 mm  delivered  via 9-French, long, blue,
Cook  sheaths; eight had an additional 25 or 35 mm inverted occluders placed
on  the  right  atrial  side  as  well. The  oxygen  saturation  increased  (p<0.001)
from  76  –  7% (range  69-86%)  to  95  –  2% (range  92-98%). No  complica-
tions  were encountered. Relief of symptoms  was seen in  all patients. Follow-
up  1 to  36 months  (median  12 months)  revealed  persistant  improvement  of
symptoms  with  a pulse  oxymetry  oxygen  saturations  >92%. Based  on  these
data  it  is concluded  that buttoned  device occlusion  of ASDs/PFOs to relieve
hypoxemia  of POS  is feasible,  safe  and  effiective  and  is an  excellent  alterna-
tive  to  surgery.
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Correlates  of educational,  occupational,  and  psychosocial  outcome
in  adolescents  and  adults  with  congenital  heart  disease
Sananes  R.,  Irvine MJ.,  Freedom R.,  McCrindle  B.,  Webb C ,  McLaughlin  P.,
Liu  P.
Hospital  For Sick  Children,  Department  Of  Psychology, Toronto, Ontario,  Canada

While  advances in  the treatment of congenital heart disease have dramatical-
ly increased  survival rates, little  is known  about the  factors  that mediate  good
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versus poor  psychosocial  outcome  in  adolescents  and  adults  with  congenital
heart  disease. The  goals of this correlational  study  were  to  1). Identify  factors
which  underlie  good  versus  poor  academic  or  occupational  achievement  in
adolescents  and  adults  with  congenital  heart  disease  and  2). Identify  factors
that  underlie  good  versus  poor  psychosocial  adjustment  in  adolescents  and
adults with congenital  heart disease.Approximately  200 patients were recruit-
ed  from  the Toronto  Congenital  Cardiac  Centre  for Adults  and the  Hospital
for  Sick Children  over a period  of 3 years. In order  to  maximize  homogeni-
ty of the sample with regard to the physiological and psychological  impact of
disease, subject  selection  was limited to patients with either Tetralogy of Fallot
or Transposition  of  the  Great  Arteries.  Outcome  variables  included  educa-
tional  achievement,  occupational  status, social  relations, self-esteem,  anxiety,
and  depression.  Predictor  variables  included  attributional  style;  beliefs
about  personal  cardiac  health  and  lifestyle  restrictions; knowledge  of  cardiac
condition;  expectations  for  academic/vocational  success;  and  achievement
motivation.  Control  variables  included  physical  functional  capacity;  IQ;
socio-economic  status; and actual disease severity. Results confirmed  hypothe-
ses that  a more  pessimistic  attributional  style, poor  knowledge  of  one’s  heart
condition, beliefs about  disease severity  and  required  restrictions were  related
to poorer  quality  of life  outcomes  independent  of actual  disease severity  and
actual  disease  restrictions. These  findings  have  important  implications  for
interventions  with  this  population  in  that  their  quality  of  life  appears  to  be
significantly  affected  by factors  that  are  very amenable  to  modification.
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Survey of  the  special  care  facilities  for  adults  with  congenital  heart
disease
Koichiro Niwa,Joseph  K  Perlqff,  Gary  D  lYebb,  Daniel  Murphy,  Richard
Liberthson, Michael A  Catzoulis
Chiba  Cardiovascular  Center, Chiba,Japan;Ahmansoti/UCLA  Adult  Congenital
Heart  Disease  Center, Los Angeles,  California,  USA

OBJECTIVES This  study  surveys  the  differences  and  similarities  of special-
ized facilities  fox adults with congenital  heart  disease (CHD), and defines  the
evolving  role  of  such  centers  for  the  ongoing  care  of  these  patients.
BACKGROUND There  has been  a large increase  in  adults with CHD  who
require  specialized  tertiary  center  care.  Characteristics  of  care  of  these
patients  varies. METHODS  Questionnaire  on  analysis  of  the  characteristics
of five specialized  care  facilities  for  adults  with  CHD  in the North  America
and Great Britain were assessed. RESULTS All facilities  were established over
20 years ago, with the number of registered patients  1,200 to 6,000. Cyanotic
CHD  ranged  between  5 and  20  percent  of  total  registered  patients  in  each
center,  and  post  surgical  patients  ranged  between  55  and  81 percent.  Close
collaboration  among  medical  and  pediatric  cardiologists,  cardiac  surgeons,
cardiac  and  non-cardiac  consultants,  nurse  specialists  was  operative  in  all  5
centers. Training  and  education  for  adult  CHD  extended  to  medical  and
pediatric  cardiology  fellows,  residents,  international  visitors  and  referring
physicians. Out-patient  and  in-patient  care  was  mainly  in  an  adult  setting.
The  number of admissions /unit  /year ranged between  100 and 500. Cardiac
surgeries  were performed  in 501̂75/unit/year.Twenty-five  to  80 percent  of
surgeries  were  reoperations.  Low  overall  surgical  mortality  was  around
3%/unit  /year.  CONCLUSIONS  Characteristics  necessarily  differ  among
these  specialized  facilities,  but  the  differences  were  more  matters  of  detail
than  of principle. Patients  are  managed  by  close  interdisciplinary  collabora-
tion among physicians, nurses and non-physician  stalls. Development  of these
facilities  are considered  ob
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Quantitative  assessment  of  dural  ectasia  as  a  marker  for  Marfan
syndrome
Tltomas  Oosterhof  Maarten  Groenink,  Frans-Jan  Hubmans
Department  of  Cardiology of the Academic  Medical  Centre, Amsterdam,  Tlie
Netherlands

Purpose: To  establish  normal  values  for  lumbosacral  dural  sac dimensions by
magnetic  resonance  imaging (MRI), and to  use these normal  values to assess
sensitivity  and  specificity  of  dural  ectasia  as a marker  for  Marfan  syndrome.
Materials  and methods: MRI  was  used  to  measure  dural  sac diameters  from
LI  to SI  in  44  adult  Marfan  patients  and  in  44 matched  controls. Dural  sac
diameters were corrected  for vertebral body size, yielding dural sac ratios.The
controls  served  to  establish  the  upper  limit  of  normal  values  for  dural  sac
ratio  at the leveb LI-SI. Sensitivity  and specificity  of dural  ectasia  as a mark-
er  for  Marfan  syndrome  were  determined. The  presence  of  other  major
manifestations  of  Marfan  syndrome  was  evaluated  in  the  Marfan  patients.
Results: Cut-off  values  for  normal  dural  sac  ratios  for  leveb  LI  through  SI

were:0.64,0.55,0.47,0.48,0.48  and0.57,respectively.  Significant  differences
in  dural  sac  ratios  at  all  levels  between  Marfan  patients  and  controls  were
shown  (p<0.0001  at  all levels).At  the  leveb Ll-Sl,  sensitivity  of  dural  ecta-
sia  as a marker  for  Marfan  syndrome  ranged  from  45  to  77% and  specificity
was  >  95%. By  combining  levels  L3  and  SI,  dural  ectasia  as  a  marker  for
Marfan  syndrome yielded a sensitivity of 96% and a specificity of 98%. Aortic
dilatation  was present  in  89% of  the Marfan  patients, ectopia  lentis  in 45%,
familial  Marfan  syndrome  in 70% and  major  skeletal  manifestations  in 18%.
Conclusion: Abnormal  Dural  Sac Ratio  at  either  L3 or  SI  identifies  Marfan
syndrome  with  96% sensitivity  and 98% specificity.
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Coronary  ostial  aneurysms  after aortic  root  surgery  in patients  with
Marfan  syndrome
L.J  Meijboom,  GJ  Nollcn,  N.  Merchant*
Department  of  Cardiology of  the Academic  Medical  Centre, Amsterdam,  Tlie
Netherlands;  *Department  of  Radiology, Tlie  Toronto  Hospital,  Toronto,  Canada

Background: After  aortic  root replacement  in Marfan  patients coronary  ostial
aneurysms  have been  described. However  the  clinical  importance  is not  yet
known.  Purpose:  1) to  analyze  the  prevalence  of,  and  2)  to  assess  riskfactors
for  development  of ostial  coronary  aneurysms  in  Marfan  patients  after  elec-
tive aortic  root  replacement. Methods: 40 Marfan  patients  (mean  age  36–12
years) underwent MR  imaging 3 months to  19 years after  elective aortic root
surgery. Diameters  of the  proximal coronary  arteries  were  measured  on  post
gadolinium  sagittal  3D MR  images. Patients  were divided  in  2 groups: coro-
nary  arteries  >  10 mm  (group  A)  and  #  10mm  (group  B).We  investigated:
1) surgical  techniques  (button  technique or  direct  suture; David  or  Bentall),
2)  age  at  time  of  surgery,  3)  time  after  surgery,  4)  familiy  history,  and  5)
descending  aortic  elastic  properties In  30  of  the  40  patients  aortic  distensi-
bility  (D)  at  3  levels  and  aortic  flow  wave  velocity  (FWV)  from  level  1̂3
were  assessed  (see figure). Results:  17 of the  40 (43 %) patients  had  coronary
ostial  aneurysms  (>10  mm, group A). Patients  in  group A were  significantly
younger  at  time  of operation  (mean  age 27–8  vs. 35–12, P=0.03). No  sig-
nificant  difference  between  the  two  groups  were  found  for  surgical  tech-
niques,  time  after  surgery,  aortic  distensibility,  aortic  flow  wave  velocity,
family  history  for  Marfan  syndrome  and  family  history  for  dissection
(see  table). Conclusion: Coronary  ostial aneurysm  is a common  finding  after
aortic  root  surgery  in  Marfan  patients. In  our  study  only  younger  age  at
operation  was associated  with  coronary ostial  aneurysms.
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Coarctation  of  the  aorta  in  adults. Surgical  aspects  and  mid  term
results
Jatene  MB,  OlivciraJL,  Caiotto AF,  Rocha  BC,  Riso  A,Tanamati  C,  Ikari  N,
Ebaid  M,  Atik  E,  Barbero  Marcial  M.
Heart  Institute  of  University  of Sao  Paulo  Medical  School,  Sao  Paulo,  Brazil

We’ve displayed  the experience  in surgical  treatment  of the coarctation  of the
aorta  (CoA0),in  adult patients, evaluat  the  immediate  and mid term  results. A
series of  50  consecutive  adult  patients  with  age  ranging  from  18 to  59 years
old  (25.4)underwent  surgical  treatment  of  CoAo  between  jan/87  and
march/00.Systemic  hypertension  with  mean  systolic  pressure  of  147  mmHg
( 125-220 mmHg)was present  in 45 (90%)patients the mean gradient  at coar-
tation  area  of  51.54 mmHg  (181̂23). Other  associated  lesions  not  corrected
at  the  same  time  included:  mitral  regtirgitation  (4), aortic  regurgitation  (9)
ventricular  septal deffects  (3) and aortic estenosis (4). In 33 patients ( 66%)  left
ventricle  hypertrofy  was detected by Echo  and  10 (20%) patients had  left  ven-
tricle disfunction. Ressection of the CoAo  with  direct end-to-end  anastomo-
sis  was  performed  in  20  (40%),  aortoplasty  of  CoAo  with  a  bovine
pericardium  patch  in  22  (44%)  and  insertion  of  a  synthetic  tube  graft  in  8
(16%). No  deaths were observed. One  patients required  reoperation  from  sur-
gical  bleeding. The  main  complication  was  hypertension,  observed  in  48
(96%), patients controlled  with antihypertensive  drugs.The  mean  time of  the
follow-up  was  32.15  months  (1-145)  in  a  group  of  45  patient  (90%). The
mean  residual  gradient  was  of  18.71  mmHg.  Normal  arterial  pressure  has
founded  in 40 patients,(80%), being 47% no  antihypertensive drugs; 53% were
receiving  with  ACE  and  beta-blockers. In  this  study  93% of  them  had  no
symptoms, keeping  in  CFI(NYHA). Three  patients  were  submitted  later  to
other  cardiac  surgeries  (  One  for  a permanent  pacemaker,  two  for  a  valvar
replacement, and  one  had  a native  valvar  endocarditis). This  last  patient  died
later with  a sepsis due  to  endorcadiris. Conclusion: The  surgical  treatment  of
CoAo  even  in  adult  patients  are  strongly  recommended  as  an  effective
therapeutic  method, with  low morbidity and  good  midterm  evolution.
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Posterior  pericardial  ascending  to  descending  aortic  bypass:  an
alternative  surgical  approach  for  complex  coarctation  of  the  aorta
Connolly HM,  Izhar, U, Warms CA,  DearaniJ,  Orszulak T, SchaffHV
Mayo  Clinic,  Rochester,  Minnesota, USA

Background: Aortic coarctation  (CoA)  is commonly  associated with  CV dis-
orders that  require intervention.The  best  approach  is uncertain. Ascending to
descending  aortic  bypass  via  posterior  pericardium  (CoA  bypass)  allows
simultaneous intracardiac  repair and an alternative approach for pt with  com-
plex CoA or reCoA. Methods:The outcome of  13 males and 5 females, mean
age  43  yr, who  underwent  CoA  bypass  (1985  ^  2000)  was reviewed.  Mean
preop NYHA  class was II, 15 pt  (83%) had preop hypertension. Mean  preop
EF was 57%. One  or more  previous  CV operations  were performed  in  12 pt
(67%); 10 had CoA repair  (3 pt had 2 CoA repairs, and  1 had CoA repair  and
subsequent  CABG).Two  pt  had  prior  non-CoA  CV  surgery. Results: All  pt
had  CoA  bypass  via  sternotomy,  14 pt  (78%)  had  concomitant  procedures;
AVR  (9  pt), CABG  (3  pt), MV  repair  (2  pt), septal  myectomy,  and  MVR,
aortoplasty, sub-AS resection,VSD  closure, and  ascending  aortic  replacement
(1  pt  each).  Mean  cross-clamp  time  (n=12)  was  52  +  29  min,  mean  car-
diopulmonary  bypass time (n=18)  was 118  +  51 min. Circulatory  arrest  was
used in 4 pt  for  20 + 9 min. All survived operation and were alive with  patent
CoA  bypass  at  mean  follow-up  of  45  –  48 months  (range  1̂177).  No  late
graft  complications  occurred. No  stroke  or  paraplegia  was noted.  Morbidity
included  1 PPM  implantation  and  1 reoperation  for  perivalvular MR  after
MV  replacement.  Preop  mean  systolic  BP  was  159 mm  Hg  vs  125 mm  Hg
postop. EF improved in  2 pt  with  severe preop  LV dysfunction.  Conclusions:
CoA  bypass  carries  low  morbidity  and  mortality.  Although  management
must  be  individualized,  this  is an  excellent  single  stage  approach  for  pt  with
complex  CoA  or re-CoA  and concomitant  CV  disorders.
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Transcatheter  coil  occlusion  of  adult  patent  ductus  arteriosus
C.  Igor Mesia,  Geoffrey K.  Lane, John  F. Rhodes, Lourdcs R.  Pricto,  Larry  A.
Latson
Cleveland  Clinic  Foundation, Department  of  Pediatric  Cardiology,  Cleveland,  OH,
USA

Background: The  optimal method  of closure  of  the  patent  ductus  arteriosus
(PDA)  in  adults, particularly  in  the  elderly, remains  undefined. The  purpose
of this study  is to review the outcome of transcatheter coil occlusion for  PDA
amongst  these  patients. Methods: A  retrospective  review  of  all patients  older
than  18  years  who  underwent  transcatheter  occlusion  for  PDA  between
10/1993 and 09/2000  at The  Cleveland  Clinic. Results: Twenty  (19%) out  of
107  patients  undergoing  transcatheter  PDA  coil  occlusion  were  adults  (7
males,  13  females. Ages  ranged  from  20  to  77  years  (46.2–4.8).  Symptoms
and  complications  (dyspnea,  chest  pain, atrial  fibrillation,  pulmonary  hyper-
tension)  were seen  at presentation  in 9/10  patients  older  than  55 years com-
pared to  1/10  (p<0.01) patients younger than 55 years despite similar  Qp/Qs
ratios  (1.29  vs  1.46).  PDA  size  ranged  from  1  to  7.5  mm  (3.110.3).  Nine
patients  (45%) required a retrograde approach  to cross the  PDA due to  inabil-
ity  to  cross the  ductus  prograde. Nineteen  patients  had placement  of one  to
four  0.038  Gianturco  coils  (1.7–0.2). One  patient  had  PDA closure  with  a
9mm  Grifka  bag  after  an  initial  unsuccessful  attempt  using a 0.052
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Patterns  of  respiratory  pathophysiology  in  adults  with  the  Fontan
circulation
Gruschen R  Veldtman, Vanessa  Razack,  Per Morten  Fredriksen, Akane  Nishimoto,
Gary  Webb, John  Granton
Uniivrsity  of Toronto Congenital Cardiac Centre for  Adults,  Toronto,  Ontario,
Canada

Introduction  Despite  compelling  evidence  for  complex  interaction  between
the  respiratory  and  cardiovascular  systems  in  optimizing  cardiac  output  in
patients  with  the  Fontan  circulation,  there  is  little  data  documenting  their
respiratory  abnormalities. Methods  Fontan  patients  (>18years)  were  identi-
fied from  the University  ofToronto  Congenital  Cardiac Centre  (UTCCCA)
database  and  prospectively  recruited.  Patients  had  assessments of  pulmonary
function,  respiratory  muscle  strength  (RMS)  and  stage  I  exercise  testing.
Patients with  a history  of smoking, bronchiectasis, asthma  or wheezing  were
excluded. Results  Of  the  32  study  patients  4  had  undergone  lateral  tunnel,
22 atriopulmonary  and 6 atrioventricular  Fontan  procedures. Fourteen  of 27
(52%)  patients  able  to  perform  the  pulmonary  function  maneuvers  had  evi-
dence  of  a  restrictive  pattern;  and  6  (21%)  had  an  obstructive  pattern.

Mean RMS  was reduced; 58%, SD 22% of predicted  for  maximal  inspirato-
ry pressures and  47%, SD  19% of predicted  for  maximal expiratory pressures.
Average  peakVO2  was  reduced  to  41, SD  12 % of  predicted.  Patients  with
reduced RMS  had  higher  O2  pulse  (12.2, SD  3.7  vs. 8.4,  SD 2.0  and  12.6,
SD 3.4, vs. 9.3, SD  1.6 ml/beat)  and higher respiratory rates (36, SD 9  vs. 27,
SD  6/minute  and  34, SD  10 vs. 31, SD  9)  at  anaerobic  threshold  and  peak
exercise  respectively. Patients  with reduced  FVC had  higher respiratory  rates
at  anaerobic  threshold  (36, SD  8  vs. 27, SD  6), but  this  difference  did  not
persist  at  peak  exercise. Conclusion Adult  Fontan  patients  commonly  have
respiratory  abnormalities  including  restriction, obstruction  and  severe  RMS
weakness. Their  exercise capacity  is markedly reduced. Patients with  reduced
RMS  and  pulmonary  restriction  may  compensate  by  increasing  stroke
volume  and  increasing  respiratory  rate. Our  data  supports  the  notion  that
higher  ventilatory. rates  at submaximal  exercise  may  in  fact  augment  cardiac
output  in  these patients.
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Tetralogy  of  Fallot  in  adults  with  hypoplastic  pulmonary  arteries
carries  a  higher  risk  for  adverse  events
Vijit  Cherian, Mohanty  SR,  Roy  V, Robert  C,  Murthy  KS,  Cherian  KM
Institute  of  Cardiovascular Diseases,  Chetmai, India

The  surgical management of adults with Tetralogy of Fallot  is associated with
significant  morbidity  and mortality  with special consideration in the periop-
erative  management.  Between  1987  and  2000  ninety  adult  patients  with
Tetralogy  of  Fallot  with  pulmonary  stenosis  were  operated  on  of  a total  of
762  patients  with Tetralogy  of  Fallot. The  median  age  of  these  patients  was
27.3  years  (range  18 years  ^  49  years)  .Twenty  two  patients  out  of  the  90
underwent  a palliative  procedure  previously. Of  which  15 had  undergone a
BT  shunt,  3  patients  a  Pott’s  shunt  and  4  had  a  Waterston  shunt.
Echocardiogram  shows adequate  PA anatomy in 78 patients while hypoplas-
tic arteries  were seen  in  13 patients. A cardiac catheterisation  was done  in 32
patients  which  showed  hypoplastic  main  pulmonary  arteries  in  15 patients.
Patients with pulmonary  atresia were excluded from  this study. RVOT recon-
struction  was done  with  transannular  monocusp  patch  in  37 patients  of  the
44 patients  (49.2%) who had transannular patch. 28 patients  (31.1%) required
RV ^  PA homograft  conduit, while one patient required aortic valve replace-
ment  as well. A hospital mortality  of 21 patients  (23.3%) was noted of which
15 have right ventricular failure with low cardiac output, 3 died of septicemia
and  3  due  to  intractable  arrhythmias. At  follow  up  of  a  mean  of  6.3  years
(range  6 months  to  12 years) 94.8% of the survivors  were  asymptomatic. RV
dysfunction  was  seen  in  3.6  %  of  patients  residual VSDs  were  seen  in  2
patients. Patients  with  hypoplastic  pulmonary  arteries requiring  a  homograft
conduit  reconstruction  of  the  RVOT  had  a  higher  risk  for  mortality  as
compared  to those who  required  a transannular  patch.

Session 27: Surgical  Management  and
Results: Abnormal Venous Return, Left
Ventricular  Outflow  Obstruction/Aortic
Stenosis,  Pulmonary Atresia
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Fate  of  the  aortic  root  after  arterial  switch  operation
Hutter  PA,  Tkomeer BJMJansen  P, HitchcockJF, FaberJAJ,  Bennink  CBWE,
Meijboom  EJ
Wilhelmina  Children’s Hospital, University  Medical Center, Utrecht,  the
Netherlands

Study  background: Concerns  have  been  voiced  about  dilation  and  insuffi-
ciency  of the neo-aortic  valve after  the arterial switch operation  (ASO).Aim
of  the  study: Determination  of  growth  of  the  aortic  root  after  ASO  and
prevalence  of  insufficiency  or  stenosis.  Patients  and  methods:  Since  1977,
144  consecutive  patients  underwent  ASO  for  transposition(TGA).  Median
follow-up  was 8.65 years (0.1-22.5 years). SimpleTGA was present  in 97 pts
and  47  had TGA  with VSD. Echocardiography  included  608  measurements
of the  aortic root, which were compared to normal values. Results:The mean
aortic  valve and  aortic  sinus  follow  z-score  was  1.5. Under  4 months, mean
valve  z-score  was  0.63  –  2.20,  between  5  and  12  months  2.56  –  2.30
(p<0.0001). Gradual growth  occurs  thereafter. The  aorta  at  the  anastomosis,
is initially  smaller  than  normal  (z-score -0.64). After  4 months the  z-score  is
0.83, followed  by continued  growth  of 0.1  z-score  per  year. At the  last  visit,
the  aortic  valve  z-score  was above 2  in  51 patients, between -2  and  2 in  72
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and less than -2 in 6 patients, none of whom had a flow velocity above 2 m/s.
Aortic  insufficiency  was grade  2/4  in 3 patients, grade  3/4  in  1 and  grade
4/4  in  1. Conclusion: After  ASO  the  neo-aortic  valve  and  sinus  are  larger
than  normal.  In  the  first  year  of  life,  rapid  dilatation  of  the  new  aorta  is
observed, followed  by growth  towards normalization  of the  valve and sinus.
Aortic  dilatation  is rarely  associated  with  significant  insufficiency.
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Impact  of  beraprost  sodium  (oral  prostacyline  analogue)  on  pul-
monary  vascular  resistance  of high-risk  Fontan  candidates
Yasukochi S,  Satomi  G,  Imai  T, Takigiku  K,  Ishida T, Harada Y, Takeuchi T,
Watanabe M,  lshikawa  S  Nagano  Children’s  Hospital,  Nagano,Japan

Background: For high-risk  Fontan  candidates  with  the  elevated  pulmonary
vascular  resistance  (PVR) and mean  pulmonary  arterial  pressure(  PAp), the
introduction  of beraprost  sodium  (oral prostacycline  analogue; procylinTM),
potent  dilator  of pulmonary  artery, may extend the indication  for the Fontan
procedures. The  purpose  of this  study  is to  evaluate the mid-term  effects  of
procylinTM  on  PVR  and  PAp as  well  as  surgical  outcome  in  high-risk
Fontan  candidates.  Methods:  Twenty-two  consecutive  Fontan  candidates
who  underwent  catheterization  for  Fontan  indication  were  reviewed. PVR
and other hemodynamic  data  were calculated  by Fick’s principle or by direct
measurement  of pulmonary  flow  with  Doppler  wire. Of  22,  10 with  both
PVR  >2.5 Woods  units*m2  and PAp >16mmHg  were  considered  as high-
risk  Fontan  candidates  (H)  and  12  as  standard  (N). Those  in  H  were
recatheterized  after  starting oral procylinTM  (4.99 –  2.lug/Kg/day)  with a
interval of 26.8 –  18  months. Hemodynamic  data  were compared  by Mann-
Whitney U  test or paired t-test  and p<0.05  was considered  as statistically sig-
nificant. Results: PAp and PVR in H  were  significantly  higher  than  those in
N;  19.8  –  4.2 vs 12.3 –  3.1mmHg  (p<0.001), 3.3 –  1.2 vs  1.9 – 0.6  U*m2
(p<0.01), respectively. In H, PAp was decreased  by procylinTM  from  19.8 –
4.2  to  12.7 +  3 mmHg  (p<0.001)  and so as PVR  from  3.3 –  1.2  to  2.2 –
0.9  U*m2(p<0.01). No  adverse  effects  of  procylinTM  were  noted.  Seven
patients  completed  successful  Fontan  operation  and  3  was  out  of
indication medically(2)  and socially(l)  in H, while  11 completed  Fontan and
1  had sudden death in N. In conclusion, beraprost  sodium  is a useful  interim
medical palliation  in high-risk  Fontan  candidates.
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Current  results  with  early  primary  repair  of  all  forms  of  tetralogy
ofFallot
Hannan  R.L.,  Zahn E.M., WliiteJ.A.,  Burke  R.P
Miami Children’s Hospital,  Miami,  Florida,  USA

The  approach  to Tetralogy of Fallot  (TOF) continues  to evolve. We  describe
a  single  institutional  experience  with  a  philosophy  of  early  complete
repair  for  all forms  of  this  lesion. Data  was collected  prospectively  on 110

consecutive patients presenting to our institution with TOF. Preoperative and
intraoperative  data  and  outcome  variables  were  analyzed.  Ninety-three
patients  presented  to  our  institution  in  the  first  year  of  life.  Eighty-five
(91.4%) underwent  primary repair  (76 in the first six months of life), includ-
ing  three  children  with  associated  atrioventricular  canal  (TOF/AVC)  and
five  with  absent  pulmonary  valve  syndrome  (TOF/APV).  Eight  infants
(8.6%)  underwent  palliative  procedures,  usually  because  of  concomitant
serious illness. Seven of the eight infants  palliated at our institution  have gone
on  to  complete  repair.  Seventeen  patients  presented  late  to our  institution
(four  palliated  elsewhere)  and  were  repaired  after  one  year  of  age. Overall,
98/110  children  underwent  primary  repair  (89%).  Hospital  survival  was
99.1%  (109/110). Hospital  LOS in  uncomplicated TOF  in the first  year of
life  was 12.6 +/-4.8  days and did not show  a significant  correlation  to age
or  weight  at repair  (r=0.07  for age, r=0.05  for weight). Mid-term  follow-up
(median  32 months, range  60 months)  is complete  in all patients. Mid-term
survival  is 98.2% (108/110)  with  one  late  death  from  non-cardiac  causes.
Two  children  (1.8%)  have  required  re-operations  for  conduit  replacement
and  fifteen  (13.6%)  have  needed  interventional  catheterization  procedures
(overall freedom  from  re-intervention  84.6%). Primary early complete  repair
ofTOF  can be accomplished in nearly all infants. Palliation is usually reserved
for  children  with  severe  concurrent  systemic  illness.  Previously  reported
long-term  benefits  of  early  complete  repair  can be  attained  with  very low
mortality  and morbidity, acceptable  hospital  stays, and a low requirement  for
re-intervention  during mid-term  follow-up.
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Banding of the pulmonary  artery to  train the morphologic  left ven-
tricle  in  the  setting of systemic  right  ventricle
Jahangiri  M.,  Stumper  O.,  de  GiovanniJ.  V,  Wright J.G.C.,  Barron  D.J.,  Brawn
W.J.
Birmingham  Children’s  Hospital,  Birmingham,  UK

Objectives-  To  assess the  efficacy  and timing  of  pulmonary  artery  banding
(PAB)  in  patients  with  transposition  of the  great  arteries  (TGA)  following
Mustard/Senning  in preparation  for arterial switch and in patients with con-
genitally corrected  transposition  of the great  arteries  (CTGA)  in  preparation
for  a  double  switch.  Methods-  Thirty  three  patients  underwent  PAB for
training the left  ventricle  (LV) between  1990 and 2000. Eighteen had CTGA
and  15 hadTGA.The  median  age at the time of PAB for CTGA patients was
18 months  and for TGA patients  was 16.5 years. The  LV dimensions, poste-
rior  wall  thickness,  LV/RV  pressure  ratio,  ventricular  and  tricuspid  valve
functions  were  assessed  before  and  after  banding.  Results- There  were  no
operative  deaths  following  PAB. Four  patients  required  tightening  of the
band, one of whom  was unsuccessful.  LV systolic  and  diastolic  dimensions
increased  significantly  (1.4 to  3.6 and 3.1 to  4.5  respectively,  p=0.02).The
posterior  wall  thickness during  systole and diastole  increased  (11 to  12, NS;
and  6.0  to  9.0, p=0.001  respectively). The  LV/RV  pressure  ratio  increased
from  0.5 to 0.8.Tricuspid  regurgitation  decreased following  PAB (2.4 to  1.6,
p=0.001). Neoaortic  regurgitation  developed  in 9  (33%) patients,  requiring
valve replacement  in two.We  found  no correlation between  the age at band-
ing or the interval of banding  and complete  correction  and neoaortic  insuf-
ficiency.  When  age was analysed  as a  continuous  variable.it  was not  found
to  affect  the  increase  in  ventricular  mass. Conclusions-  PAB is  effective  in
training the  LV in patients with  failing systemic  RV Where  this has not been
possible, functional  improvement  has been achieved indicating that  PAB may
serve  as a therapeutic  end-point.
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Simplified  single  patch  technique  for  repair  of  atrioventricular
canal. Medium  term follow  up  of  72  consecutive  patents
Nicholson  I.,  Nunn  G.R.,  Winlaw  D.,  Kang  N.,  Shotter  G.,  Hawker  R.,
CooperS.,  Lai  K.
Adolph  Basscr Cardiac Institute,Tl:e  Childrcns  Hospital  Westmead,  Sydney,  NSW,
Australia

Objective:To  examine  the prospective experience of 72  consecutive  patients
with complete  atrioventricular  septal(A-V canal)  defect,  repaired by a simple
one  patch  technique. Method: All patients, regardless  of the size  of the inter-
ventricular communication, were treated by a single pericardial patch to close
the  atrial  septal  defect  after  direct  suturing  of the common  atrioventricular
(AV)  valve  to the crest  of the  ventricular  septum. There  was no  division  of
A-V  valve  leaflets, all  clefts  in the left A-V valve  were  closed  and all patients
underwent  annuloplasty  by  shortening  the  length  of  interventricular  septal
crest  to  increase  leaflet  apposition.  Results:  Early  mortality  2.8%. Cardiac
ischaemic  time  reduced  by  20% (mean  70+/-15)  VSD  size  (large 72%,
moderate  21%,  small  7%). Median  follow  up  3.2yrs (lmo -  5.5 yrs) No late
mortality. All patients  in  sinus  rhythm,  early  and  late. No  early  or  late  left
ventricular  outlet  obstruction.  No  significant  residual  ventricular  septal
defect  (80% no  defect,  20% trivial  defect). Echocardiographic  assessment  of
Left  A-V  valve  function  -  normal  (66%),mild  regurgitation(29%),moderate
regurgitation  (5%). No  deterioration  in  valve  function  in the period  of fol-
low  up. Conclusion: Direct  suture  of the common  AV  valve  to the  crest  of
the  ventricular  septum  does not interfere  with  post  operative  valve  function
or  cause  left  ventricular  outflow  obstruction  and  gready  simplifies  and
expedites  the repair of this  defect. The  technique  is applicable  to  all sizes of
ventricular  septal  defect  Post  operative A-V  valve  function  is  excellent  and
has not deteriorated  in the medium  term.

306
Outcome  after  repair of  complete  and  partial  atrioventricular sep-
tal  defects
Daebritz  S.H.,  Nollert  G.,  Zurakowski  D.,  Hoerstrup  S.P,  Sodian  R.,  Moran
A.M.,  MayerJ.E.  jr.,Jonas  R.A.,  Del Nido  P.J.
University  Hospital  Munich,  Kiinikum  GH,  Dept.  of Cardiac Surgery,  Munich,
Germany;  Boston,  MA,  USA

Repair  of  atrioventricular  septal  defects  (AVSD)  remains  a  challenging
procedure  due to the complex  three-dimensional  malformation  of the septa
and  the AV-valves. However,  repair  of partial  AVSD  is generally  considered
easier, but comparative  contemporary  data  on  mitral  valve performance  and
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reoperations  are lacking. We  conducted  a retrospective  study  of  365  patients
with repair  of complete, complex, and partial AVSD between  1990 and 1998.
Malformations  in  195 patients  were complete AVSD (Rastelli A 73%, B 5%,
C  22%);  30  patients  had  complex  AVSD  (AVSD  and TOF  n=19,  others
n= l l )  and  140  had  partial  AVSD  (transitional  AVSD:  37%, ASD  I  63%).
Median  age was 4.6,8.1  and  17.4 months, respectively  (p<.001).Trisomy 21
was  present  in  54%  (complete  AVSD  75%,  complex  53%, partial  30%,
p<.001). Correction  was performed  with single-patch  technique  in 84% and
two-patch  technique  in  16% in  complete  and  complex  AVSD. The  mitral
cleft  was  completely  closed  in  56%  (complete  AVSD  52%, complex  43%,
partial  62%, p=.O9).  Survival  was  lower  for  patients  with  complex  AVSD-
compared  to  complete  or  partial  AVSD  (operative  survival:  89%, 97%  and
97%,  1-year  77%, 96% and  97%, 5  year  77%, 96% and  95%, p=.002).Age,
weight, anatomical subgroups and surgical  technique did  not  influence  oper-
ative survival. Freedom  from  reoperation  at  1 and  5 years  was 87% and 67%.
Risk  factors  for  late  development  of  moderate  to  severe  mitral  valve
regurgitation  or  mitral  valve  reoperation  in  multivariate  analysis  were
absence of  trisomy  21  (p=.OO3)  and incomplete  mitral  cleft  closure  (p=.01).
Survival  of  AVSD  repair  is  only  influenced  by  complex  additional  cardiac
malformations. The outcome of repair  of complete  and  partial AVSD  is com-
parable. Absence  of  trisomy  21  and  incomplete  cleft  closure  are  risk  factors
for  development  of postoperative  mitral  regurgitation.

301
Abrupt  aortic  root  dilation  after  the  Ross  procedure-  is  this  a pro-
gressive  phenomenon?
Villavkemio R.E.,  Humes R.A.,  Walters  H.L.,Tanlengco  M. V.
Wayne  State  University  Children’s  Hospital of Michigan,  Detroit,  MI,  USA

Variable patterns of neo-aortic root growth have been reported in patients who
have  undergone  the  Ross  procedure. This  study  evaluated  serial  changes  in
patient neo-aortic  root geometry  and determined  variance  from  normal, if any.
Methods: Postoperative echocardiographic  measurements  of the aortic  annulus
and sinus diameters  were obtained  from  48 patients  (mean  age  16yr. at  time of
surgery). Paired  analyses  were  performed  between  indexed  aortic  root  mea-
surements  measured  at  time  of discharge  (n=45)  and  at  follow  up  intervals  of
l-12mo  (n=31), >12-36mo  (n=18)  and  >36mo(n=12). Aortic  root  Z-scores
were derived  from  217 normal  healthy controls. Results: Compared to the pre-
operative  pulmonary  root,  there  was  immediate  stretching  of  the  neo-aortic
root  annulus  (annulus  1.7  vs.1.9  cm/m*  and  sinuses  from  2.1  vs.  2.8
cm/m*,p<  0.001*)  at mean  f/u  of 6.2  days. Further  dilation  in comparison to
time  of  d/c  was  evident  at  intervals  1̂12mo  f/u  (annulus  1.9  vs. 2.0cm/m*
and  sinuses  2.8  vs. 3.1  cm/m*, p<0.001*). However,  additional  dilation  after
the first year  was not  observed  up  to  the  >36mo  f/u  interval.The  aortic  root
measured  at  the  annulus  and  sinuses  ofValsalva  were  1.8  and  2.6  SD, respec-
tively, from  the  normal  mean  at  late  f/u  >36mo. This  was accompanied  by a
decrease  in  left  ventricular  size  from  preoperative  to  >36mo  f/u  without  any
change  in blood  pressure  or  degree  of aortic  insufficiency.  One  patient  devel-
oped  severe aortic  root  dilation  at >36mo  f/u  and underwent  successful  aortic
valve  and  root  replacement. Conclusion: Aortic  root  dilation  appears  to  occur
up  to  the  first  year  after  the  Ross  procedure  but  does  not  seem  to  progress
beyond this time.Therefore  close blood  pressure monitoring and prompt man-
agement  of hypertension  are indicated  in  these patients.

302
Late results of bioprosthetic  tricuspid  valve  replacement  in  Ebstein’s
anomaly
Danielson  CK,  DearaniJA, Wames  CA,  O’Leary  PW
Mayo Medical  Center,  Rochester,  MN,  USA

Historically,  porcine  bioprosthetic  valves  have  poor  durability  in  pediatric
patients; nearly  half will  require  replacement  within  five  years. However, our
early experience  with  patients  having Ebstein’s  anomaly  suggests that  tricus-
pid bioprostheses  in this anomaly might  have better  durability. One  hundred
fifty-eight  patients who  received  a primary  tricuspid  bioprosthesis  because of
tricuspid  valve anatomy unsuitable  for  repair between April  1972 and January
1997  were  reviewed.  Results  were  analyzed  and  Kaplan-Meier  curves  were
constructed  to  estimate  patient  survival  and  probability  of remaining  free  of
reoperation. Follow-up of  149 patients  (94.3%) who  survived 30 days ranged
up  to  17.8  years  (mean  4.5  years). Ten-year  survival  was 92.5%–2.5  SE, 129
late  survivors  (92.1%)  were  in  Class  I or  II, and  93.6% were  free  of antico-
agulation.  Freedom  from  bioprosthesis  replacement  was 97.5%–1.9  SE  at  5
years  and  80.6%–7.6  SE  at  10  and  15 years. Bioprosthesis  durability  in  the
tricuspid position  in patients with Ebstein’s anomaly compares very  favorably
with  bioprosthesis  durability  in  other  cardiac  valve  positions, especially  for

pediatric  patients,  and  abo  compares  favorably  with  tricuspid  bioprosthesis
durability  in patients  with  other  diagnoses.

303
Intermediary  Results  of Truncus Arteriosus  repair  without  extrac-
ardiac  conduits
Riso  AA,  Tanamati  C,Jatene  MB,  Barbero-Marcial  M,  Oliveira,  SA
Heart  Institute  ^  Sao  Paulo  University, Sao  Paulo, Brazil

The aim of this study is to report our results on Truncus Arteriosus  (TA)  repair
without  extracardiac  conduit  (Barbero-Marcial  technique).  Since  1987  this
technique  has been  used  in  selected  patients  with TA  type  I  an  H.aged  less
then  5  months, with  pulmonary  vascular  resistance  index  less  then  5 Wood
units  and  without  coronary  anomalies. After  aortic  crossclamping, a longitu-
dinal  incision  is made  in the  LPA and  extended  towards  the  common  trunk.
A  pericardial  patch  is trimmed  and  sutured  dividing  the  common  trunk  in
two  components: aorta  and  pulmonary  artery. The  right  ventricle  is  incised
immediately  bellow  the  left  Valsalva  sinus  and  the VSD  is  closed. The  lower
edge  of  LPA incision  is pushed  down  and  anastomosed  directely  to  the  left
superior  margin  of  the  ventriculotomy  with  several  interruped  stiches,  to
form  an almost horizontal suture line, reconstructing the posterior  wall of the
RVOT.  Finnaly,  the  anterior  wall  is  constructed  using  a  bovine  pericardial
patch  with  a monocuspid  valve. Forty-seven  infants  were  operated  with  this
technique  with  a  median  age  4  months.  Median  follow-up  was  6.8  years.
Overall  mortality  was 27.6% and the  most common  cause of early  death  was
low  cardiac  output. There  was  two  late  deaths 5  and  19 months  after  repair,
due  to  pulmonary  infection  and  sepsis. Actuarial  survival  was  67.5% in  11.4
years. Pulmonary  regurgitation  was found  in  19 patients  (40%), beeing  severe
in three. Pulmonary stenosis  was present in 8 patients (17%), two of them suc-
cesfully  repaired  by  baloon  dilatation.  Five  patients  needed  reoperation  and
actuarial  freedom  from  reoperation  was  89%. In  conclusion,  intermediary
results  are  satisfactory  despite the  initial  high  early mortality.

304  Jl
Clinical  and  hemodynamic  comparison  between  Ross  and  Konno
procedure  for  congenital  aortic  valve  disease
Shin’oka  T, Imai Y,  Seo  K, Aoki  M,  Hiramalsu  T, OhlaJ,  Isomatsu Y,  Hagino  I,
Kashiwagi J,  hhiyama  M,  Sato  K,  Okatnura  T, Matsumura  C,  Tsukui  H,  Murata
Tokyo  Women’s Medical  University, Tokyo, Japan

There  are  no smaller  prosthetic  valves  in  the  pediatric  age group. The  Konno
procedure  was  our  choice  of  procedure  for  aortic  valve  disease  in  children.
Recently,  we  started  applying  Ross  procedure  in  patients  with  small  aortic
annuli. The  purpose  of this study  is to  evaluate  and compare  acute clinical  and
hemodynamic status after both Ross procedure and Konno procedure. Method:
Ten patients  (mean  age: 7.5  years; range:  1̂12) with congenital  aortic  valve dis-
ease (CAVD) underwent  Ross procedure between  1996 and  1998.Ten CAVD
patients  without  subaortic  stenosis  underwent  Konno  procedure  (mean  age:
10.1  years;  range:  5̂14). There  were  no  significant  preoperative  differences
between two groups in terms of age, body weight, left  and right ventricular vol-
ume,  degree  of  aortic  regurgitation  or  pressure  gradient  at  the  aortic  valve.
Postoperative catherterization  was performed  one month  after operation. Right
and  left  ventricular  volumes  (RVEDV, LVEDV) and  ejection  fraction,  LVEDV
reduction  (VR), end  diastolic  pressure  (EDP)  and  right  atrial  pressure  (RAP)
and  pulmonary  wedge  pressure  were  compared. Cardio-thoracic  ratio  (CTR)
on chest X-ray at discharge, ICU and hospital stays were also compared. Results:
There  were no hospital deaths in either group.There  were no significant  differ-
ences between groups  in terms of CTR, ICU  and hospital  stay. VR one month
after  operation  was greater in Ross group. RVEDP and RAP were  significant-
ly  lower  in  Ross  group. There  were  not  any  significant  differences  between
groups with  respect to the other parameters. Conclusion: In terms of postoper-
ative  left  ventricular  volume, the  Ross procedure  resulted  in a more  substantial
recovery toward the  normal range than the  Konno procedure. Right  ventricu-
lar and  atrial parameters  were better  in  Ross group. From  the  acute  hemody-
namic point  of view, Ross procedure should be  the procedure.

305
Ebstein’s Anomaly:  1  1/2  ventricle  repair
Antonio  Laudito, Natalia  A.  Abrikosova,  Sam  Suleman,  Frank  L.  Hanley,  V.
Molian  Reddy
University  of  California, San  Francisco,  CA,  USA

Background: Ebstein’s  malformation  is a complex  anomaly  involving  the  tri-
cuspid  valve  and the  right  ventricle. Various  operations  have been  undertaken
with  varying degrees  of results. Innovative  surgical  approaches  must be  evalu-
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ated to improve the outcome of patients with  this anomaly. Methods: Between
8/1994-10/2000  19 patients with Ebstein’s Anomaly  and moderate  to  severe
tricuspid  regurgitation  (TR)  were  retrospectively  reviewed. All  patients  were
symptomatic  in  NYHA  functional  class  II  (14)  or  III (5).The  surgical proce-
dure, besides aiming to optimize  the tricuspid  valve function,  was also  focused
on the  unloading of the  right  ventricle  (1  1/2  ventricle repair). Our  emphasis
was on  aggressive  valve repair  to  avoid replacement. The  patients  were  treated
with  bidirectional  Glenn,  tricuspid  valve  procedure,  and  closure  of  ASD.
Median  age  was  11  years. Two  patients, whounderwent  prosthetic  tricuspid
valve  elsewhere,  required  replacement.  Results: There  were  no  early  or  late
deaths. Early operation  was necessary  in one patient  (5%) for  right  ventricular
failure requiring re-opening of the atrial septal defect. One patient  with a ring
annuloplasty  required  ring replacement  ten  months  postoperatively  for  recur-
rent  regurgitation. At  the  mean  follow-up  of  30  months,  all  patients  are  in
functional  NYHA  class  I  and  none  have  more  than  trivial  or  mild  TR.
Conclusions:This surgical approach focuses not only on the preservation of the
tricuspid  valve, but  also  stresses  the  importance  and  related  benefits  of  the
unloading  of  the  right  ventricle. At  the  midterm  follow-up,  all  patients  have
excellent  clinical outcome. Further follow-up  will be necessary to evaluate the
long-term  outcome of this approach.

306
Staged  surgical  treatment  for  patients  with  late  systemic  right
ventricular  failure  following  Mustard/Senning  procedure  for
d-transposition  of  the  great  arteries
Tlielitz  S.,  Sukmatt  S.,  Ogreti H.L.,  Hanley  F.L.,  Reddy  V.M.
University  of  California,  San  Francisco,  CA,  USA

Background: Right  ventricular failure  occurs  as the most severe late complica-
tion in  10̂15%  of patients who underwent Senning or Mustard procedures  for
transposition  of  the  great  arteries  (TGA). Surgical  options  for  these  patients
include  staged  conversion  to  the  arterial  switch  operation  (ASO)  or  heart
transplantation.  Methods:  >From  1993  -  2000  twelve  patients
(7 female, 5 male) underwent atrial switch procedures between  1970 and  1993
and  were diagnosed  with  severe  right  ventricular  failure.  In  these patients, the
results of the institutional  treatment  program  consisting of conversion  to arte-
rial  switch  following  staged  "retraining"  of  the  left  ventricle  by  pulmonary
artery banding  (PAB) were  analyzed. Results: PAB in preparation  for  an arte-
rial switch  for  severe right  ventricular  failure  was performed  at a mean  inter-
val  of  9.7  years  (SD: 6.2  years)  following  the  initial  atrial  switch  procedure.
Readjustment  of  PAB  was  necessary  8 times  in  7 patients  reflecting  the  time
course  and  changes  in  afterload  needed  to  retrain  the  left  ventricle. Adequacy
of PAB was evaluated and monitored by echocardiography.The ASO was com-
pleted  in 6 patients  at  13.3 –  6.5 months following the initial  PAB procedure.
In one patient  with  left  ventricular  outflow  tract obstruction  a Rastelli proce-
dure  was performed  without  previous  PAB. Two patients  died  at  172  and 259
days  following  PAB  in  unmanageable  left  ventricular  failure.  3  patients  still
await ASO. 3 patients died  1,28  and 30 days following ASO. At 4.5  –  1.6 years
following conversion to arterial switch 4 patients  are  alive and in NYHA  class
ÎII.  Conclusions: Staged conversion  of the  atrial  switch  to  the  arterial  switch
procedure  offers  an  alternative  for  patients  who  are  not  candidates  for  heart
transplantation. However, the  mortality  of this staged  procedure  is substantial-
ly high. When  available, heart  transplantation  may be the  preferred  approach.

Session 28: Fetal  Cardiology
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Prenatal  diagnosis  of  lung  hypoplasia  in  congenital  diaphragmatic
hernia  (CDH)  by  measurement  of  pulmonary  artery  diameter
Kawataki  M,  Toyoshima  K
Kanagawa  Children’s  Medical Center, Yokohama,Japan

Prenatal  diagnosis  of  lung  hypoplasia  has  been  difficult  for  long  time. We
have  the  hypothesis  that  lung  volume  is  correlated  with  pulmonary  artery
diameter.To verify our hypothesis, we measured diameters of right and left pul-
monary  artery  in  autopsied  hearts  that  died  within  24 hours  after  birth. The
diameters in  132  cases without lung and heart  anomaly  (control group)  were
strongly correlated with lung weights. Diameters in  15 cases of CDH  were sig-
nificantly  smaller  than  control  group  whose  gestational  age  and  body  weight
were  matched. Secondly  we measured  the diameter  of pulmonary  artery  and
descending aorta in  10 cases of fetal CDH and compared them with their clin-
ical course after birth. One  case died in utero and nine cases have survived.We
made  two  parameters  from  diameters, the  first, RPA+LPA/descending  aorta,

and the second, LPA/RPA. We compared two parameters with AaDO2 (alve-
olar  arterial  oxygen  difference)  soon  after  birth  and  need  for  NOi  (Nitrate
oxide  inhalation)  which  may be  related  with  severe lung hypoplasia. The first
and  second  parameters  were  strongly  correlated  with  AaDO2(r=0.81  and
0.95).We  can accurately predict  the need  for NOi  from  them, the first param-
eter less than  1.2  and the second parameter  less than 0.85. Sensitivity and speci-
ficity  became  100%. We conclude  that prenatal  diagnosis  of lung hypoplasia  in
CDH by measurement of pulmonary  artery diameter seems to be possible but
we need  more  cases before  definite  conclusion.

308
Right  coronary  flow  dynamics  during  acute  asphyxia  in  the  fetal
Iamb
Oskarsson  C,  Pesonen E,  Ley  D,  Bellander M,  Hernandez-Andrade  E,  LJngman
C,  Tfwntgren-Jerneck  K,  Hellstrbm- Westas  L,  Ohlsoii  T, Werner O,  Marsal  K
Lund  University  Hospital,  Lund,  Sweden

Background: Chronic intrauterine asphyxia  has been shown to cause  increased
coronary Doppler flow velocity in the human  fetus. The  effects  of acute severe
asphyxia  on  the  fetal  coronary  circulation  have  not  been  closer  investigated.
Methods: 11 exteriorized near-term fetal  lambs (134 -  138 days) were exposed
to acute  total umbilical cord  occlusion, while 5 fetuses  served  as controls. Fetal
heart rate, blood pressure, blood gases and ECG  were recorded. Right  coronary
artery  (RCA)  flow  velocity  was  registered  by  transthoracal  Doppler,  and
myocardial  perfusion  was  measured  by  radioactive  microspheres  before  and
twice  during  umbilical  cord  occlusion.  Results:  Umbilical  cord  occlusion
caused  bradycardia  and  fall  in  blood  pressure. The  survival  time  was  6̂20
(median  13)  minutes  before  cardiac  arrest  occurred.  Despite  a  fall  in  blood
pressure  the RCA  diastolic  peak flow velocity  (PFVd)  and velocity  time inte-
gral/minute  (VTI/min)  showed  an  immediate  increase  after  umbilical  cord
occlusion. The  mean  (SD)  maximal  value  for  PFVd  was  202%(117%)  and
VTI/min  280%  (207%)  of  pre-occlusion  values. The  maximal  values  were
observed  within  0,5  to  9  (median  3)  minutes  of  umbilical  cord  occlusion.
PFVd and VTI/min  remained  above pre-occlusion  values 44% of the  survival
time. There  was  a  linear  correlation  between  PFVd  (r  =0.62,  p<  0.0001),
VTI/min  (r =0.69, p<  0.0001)  and myocardial  perfusion  measured by radioac-
tive  microspheres.  Conclusions: Acute  severe  asphyxia  induced  by  umbilical
cord occlusion  in the  fetal lamb causes an immediate  marked  increase  in RCA
flow velocity  and  right  myocardial  perfusion  despite  a  fall  in  blood  pressure.
Coronary flow  velocity  and  myocardial  perfusion  are  maintained  until  a  few
minutes  before  hemodynamic  collapse  and cardiac  arrest.

309
Fetal  cardiac  tumor  and  tuberous  sclerosis  : a  multicenter  study
Kim  IK,  ChoiJY,  Lee  HJ,  Park  IS,  Kang  IS,  MinJYJi  EK,  Lee  EH
Pochon CHA  University, School of Medicine, Seoul,  Korea

Purpose:  Fetal  cardiac  tumors  are rare  with  late-onset  appearance. And  it  is
frequently  associated with tuberous sclerosis (TS).To investigate the  manifes-
tations  of  fetal  cardiac  tumors  with TS, a multicenter  study  was  performed.
Methods: The  56,000  records  of  fetal  echocardiography  of 6  cardiac  centers
during  the  12 years  were  reviewed  retrospectively. Medical  records  and  fetal
echocardiograms  were  reviewed  for  the  number,  location  and  type  of  the
tumor,  family  history  of TS, clinical  course  and  gestational  age  at  diagnosis.
Results: 21  cases of  fetal  cardiac  tumors  were  found. Tumors  were  multiple
in  14 cases, single in 7 cases. Among 14 cases with multiple  tumor,  12 patients
had TS, 1 patient  did  not  have TS and  1 patient  with  complete  heart  block
was unknown  due to termination of pregnancy. Among the cases with single
tumor, there  was noTS. 5 patients withTS  had positive  family  history. Partial
tumor  regression  was observed  in 6 patients. Gestational  age  range  at  diag-
nosis  was  24  to  37  weeks.  Conclusions: The  result  suggests  that  multiple
cardiac  tumors  diagnosed  in  utero is associated  with TS.

310
Diagnosis  and outcome  of  fetal  ductal  constriction
Zielinsky  P,  Luchese S,  Leite  MF
Fetal  Cardiology  Unit,  Institute  of  Cardiology  of  RS,  Porto Alegre,  Brazil

Fetal  ductal  constriction  (FDC)  is usually associated to  maternal  use of non
steroid  anti-inflammatory  drugs  (NSAID). FDC  in  the  absence  of  NSAID
usage is uncommon  and  its incidence  is unknown. The  main consequence  of
FDC  is RV pressure overload and increased  muscular thickness of pulmonary
arterioles  and  pulmonary  hypertension. The  purpose  of  this  study  was  to
describe  the  etiology, echocardiographic  diagnosis  and neonatal  evolution  in
a series  of  fetuses  with  FDC. Thirteen  pregnancies  with  echocardiographic
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diagnosis  of  FDC  were  reviewed.  Diagnostic  criteria  were  ductal  systolic
flow  velocity  (DSV)  >  140  cm/s,  diastolic  flow  velocity  (DDV)  >  30cm/s
and  pulsatility  index  (PI)  <  1,9  or  absent  ductal flow. Patients  with  congen-
ital  heart  disease  or  high  DSV  with  normal  or  high  PI  were  not  included.
Mean gestational  age  was 33 w (27-37w), mean  SDV  was 2.17m/s  (1.75-3.9
m/s),  mean  DDV  was  0.96  m/s  (0,96-1,5  m/s)  and  mean  PI  was  1.28
(0,52-1,83). Two  fetuses  showed complete  ductal  occlusion. Two thirds  of the
patients  had  increased  RV  diameter. Tricuspid  and  pulmonary  regurgitation
were present  in all patients and functional  pulmonary  atresia was present  in  1.
Seven  mothers  have  used  NSAID  (indometacin/3, AAS/2,  Diclofenac/2).
Flow returned to normal  4̂49 d after  withdrawl of the drug. Six patients had.
no  risk  factors  for  FDC. One  1 ductal  flow  normalized  during  fetal  life,  3
patients  had  normal  neonatal  outcome(l  occluded  ductus)and  2  had  pul-
monary  hypertension  and  needed  ventilatory  support  and prolonged  hospi-
talization.  Diagnosis  of  FDC  is  essential  to  good  management  of  these
pregnancies  and  can  modify  the  prognosis  in neonatal  life.
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Heterotaxy  syndrome  in  the  fetus: is  prenatal  diagnosis  accurate?
Cohen MS, Tian ZY,  RychikJ
Tfie Children’s  Hospital of Philadelphia  Philadelphia,  Pennsylvania,  USA

Heterotaxy  syndrome  (HS)  is often  associated  with  complex congenital  heart
defects. Prenatal  identification  of critical  lesions such  as ductal  dependent  pul-
monary  or  systemic  circulation, or  total  anomalous  pulmonary  venous  return
(TAPVR)  is  important  for  postnatal  management  and  may  reduce
the high morbidity/mortality  associated with HS.We sought to assess the accu-
racy  of  fetal  echocardiography  (FE)  in  the  diagnosis  of  HS.  Retrospective
review  of  our  FE  database  from  6/961̂1/00  identified  18  pts  with  HS.
Fourteen  survived  to  term  and  had  postnatal  echocardiograms  available  for
comparison.  Sensitivity  (Sn)  and  specificity  (Sp)  of  FE  for  detection  of atri-
oventricular  and/or  ventriculoarterial  abnormalities,  systemic  and  pulmonary
venous  anomalies,  systemic  and  pulmonary  outflow  obstruction,  and  ductal
dependency  were  determined.  Degree  of  atrioventricular  valve  regurgitation
(AWR)  was  also  assessed. Of the  14 pts,  13 had  atrioventricular  and/or  ven-
triculoarterial  abnormalities, of which  12 were  accurately  identified  prenatally
(Sn 92%). Interruption of the IVC  was present in 8,7  of whom were diagnosed
prenatally. In  1, a left  SVC  was missed  on  FE (Sn 80%, Sp 100%).TAPVR  was
seen  in  4  (infradiaphragmatic(l),  supradiaphragmatic(2),  mixed(l)), only  2  of
whom  were  accurately  diagnosed  prenatally  (Sn  40%, Sp  89%). Prenatal  and
postnatal  diagnoses concurred  with  regard  to pulmonary  and systemic  outflow
obstruction/atresia, and ductal  dependency  in  all  14 pts. No significant A W R
was seen prenatally. Eight had only mild A W R  postnatally. Conclusion: FE can
accurately  diagnose HS. FE is sensitive  for predicting ductal dependency  while
TAPVR  is more  difficult  to  diagnose. Early  changes  in  severity  of A W R  do
not  develop  in  HS,  despite  the  hemodynamic  alterations  that  take  place  at
birth. Efforts  should  be  focused  on  developing  techniques  for  better  identifi-
cation  of pulmonary  venous anomalies  in  the  fetus  with HS.
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Right  and  left  ventricular  long  axis  function  in  the  fetus  using
angular  M-mode
O’SulIivan C,  Shincboumc  E.A.,  Henein M.Y.,  Carvalho J.S*
Royal Brompton  Hospital,  *Brompton  Fetal  Cardiology  (Brotnpton  and St.
George’s Hospital),  Lotidon,  UK

Right  and left  ventricular long axis (LA) function  is well established in adults,
as  a  means  of  assessing  function  of  longitudinally  orientated  myocardial
fibers. It has not been reported  in the fetus.The  aim of this study was to assess
the  feasibility  of  determining  tricuspid  and  mitral  valve  ring  movement
throughout  the  cardiac  cycle  at  different  gestational  ages. The  four-chamber
view of  the  fetal  heart  was recorded  in  a cine-loop  to  which B-mode  guid-
ed  M-mode  echocardiography  was  applied  using  angular  M-mode  (Aloka
SSD 5500). This allows for  angle correction  of the  position  of the cursor  line
to  take into  account  variable  fetal  position  and to allow correct  placement  of
the  M-mode  line  from  cardiac  apex  to  tricuspid  or  mitral  valve rings. Data
from  18 fetuses between  17 and  29 weeks of gestation  was available for anal-
ysis. Right  and  left  ventricular  LA  recordings  were  obtained  in  18  and  14
cases  respectively. Total  right  ventricular  LA  excursion  was: mean  =  5.2  –
0.9mm  (SD), range =  3.9 to 7.2mm  and total  left  ventricular  free  wall excur-
sion  was mean  = 4.5  +  1.1mm  (SD), range  =  3.0  to 6.8mm. For paired data,
the  difference  between  means  of  right  and  left  LA  excursion  was  -0.8mm
(95% CI: -  1.2  to  ^  0.5)mm.  Studies  of ventricular  LA  function  in  the  fetus
are  feasible  if  M-mode  angle  correction  is  used.  Total  right  and  left
ventricular  LA excursions do not  show a clinically significant  difference.This
technique  offers  new  avenues  to  study  ventricular  function  in  the  fetus.
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Simultaneous  pulsed  wave  Doppler  of  pulmonary  artery  and  vein
in  the  fetus. Reference  interval  and  variability  of  the  atrioventricu-
lar  interval  during  sinus  rhythm
Ciardelli  V,  Oztunc  F,  BlandJ.M.,  Shinebourne  E.A*,  Carvalho  J.S.*
St.  George’s Hospital,  *Rj>yal  Brompton  Hospital,  London,  UK

Simultaneous PW Doppler recordings of fetal pulmonary artery  (PA) and vein
(PV)  resembles the  sequential  atrial  (A)  and  ventricular  (V) depolarization  on
the  ECG.  The  AV  interval  corresponds  to  AV  delay  and  may  be
useful  for  monitoring  fetuses  at  risk  of  heart  block  or  pre-excitation  and  in
assessing mechanism  of  fetal  arrhythmias. The  aim  of  this study  was to  obtain
reference  ranges for  the AV interval  in the  fetus  and  its variability  across gesta-
tion.  152  fetuses  were studied  by PW Doppler  at  15-40  weeks. Sampling was
guided  by colour flow Doppler  and recordings made in  the inner 2/3  of lung
parenchyma during ’fetal  apnoea’. Measurements  were made  off-line  on digi-
tally stored images.The AV interval  was measured from the onset of the ’a’ wave
on  PV signal (atrial  systole)  to  the  onset  of  the  PA signal  (ventricular  systole)
and  averaged  over  3  consecutive  cycles.  Heart  rate  was  calculated.
Measurements  were  repeated  on  a separate  occasion. AV  interval  values were
obtained  in  148  (97%)  cases. Mean(SD)=  147(16.5)ms, range=  110-192ms,
95%CI=  122-177ms. There  was  no  relationship  with  gestational  age  (linear
regression, p=0.4)  and  no  correlation  with  heart  rate  (r=0.26).  Repeatability
and  intra-class correlation  coefficients  were  18ms and 0.86  and  31ms and  0.5
for  measurements  taken  on  the  same  and  different  occasions  respectively.
Pulmonary  vessel-derived  AV interval  in  the  fetus  is easily obtained.  Its mod-
erately narrow confidence  interval and moderate to good reproducibility across
gestation  allows it to be used in analyzing the mechanisms of fetal  arrhythmias.
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Assessment of  the  thymus  at echocardiography  in  fetuses  at  risk  for
22qll.2  deletion
Barrea  C.,Yoo  S-J.,  Chitayat  D.,  SmalllwrnJ.F.,  Hornbergcr  L.K.
Department  of Cardiology,  Tlte  Hospital for  Sick  Children,  Toronto, Ontario,
Canada

An  absent  or  hypoplastic  thymus  is  common  in  patients  with  22qll.2
deletion  (22del).We sought  to determine whether  echocardiography  permits
assessment  of the  thymus  in  pregnancies  at  risk  for  fetal  22del. Over  a  18
month  period, we  searched  for  the  presence  or  absence  of thymus  prospec-
tively  in  6  and  retrospectively  in  7  fetuses  with  either  a conotruncal  lesion
(12)  or  with  maternal  22del  (1). Karyotype  assessment  for  22del  was  per-
formed  pre- or post-natally  in all. By 2D  imaging, the thymus  was  identified
in the anterior-superior  mediastinum  as a subtle hypoechoic  area (see figure).
Of  all  13 cases, 5  had  22del, including  1 with  tetralogy  of  Fallot  (TOF)  and
right  aortic  arch, 1 TOF  with  pulmonary  atresia,  1 truncus  arteriosus  (TA),
1  interrupted  aortic  arch  type B  and  1  fetus  with  no  cardiac  pathology  and
maternal  deletion.  In  none  the  thymus  could  be  identified.  However,  in  1
case  of TA  and  22del  retrospectively  analyzed,  the  thymus  was not  seen  by
echo  but  was present  at  autopsy. Eight  cases  were  without  22del,  including
4 with TOF and left  aortic arch, 2 TOF and right aortic arch, 1  TA and  1  pos-
terior  malalignment VSD. In  all  8  without  22del  the  thymus  was  identified,
however  in  one  it  was only  identified  in  the  follow  up studies. Our  prelimi-
nary  study  suggests  that  echocardiography  permits  assessment of the  thymus
in  most  fetuses  at  risk  for  22del. This  additional  information  is  useful  in
counseling  given  the  delay  in  obtaining  chromosomal  results  for  22del.
Further  prospective  assessment  is  necessary  to  confirm  our  findings  in  a
larger  number of fetuses  with  and  without  22del.

315
Prenatal  diagnosis  of  cardiac  abnormalities  detected  by  transvagi-
nal  ecocardiography  in  early  gestation  in  fetuses  with  increased
nuchal  translucency
Lilian  M.  Lopes,  Marco A.  B.  Lopes, Maria  L.  Brizot,  Marcelo  Zugaib
Obstetric Departament,  Fetal  Cardiology Division,  Sao  Paulo  Univesity  School of
Medicine,  Sao Paulo,  Brazil

INTRODUCTION: This  study  was done  to  evaluate  the  accuracy  of  fetal
transvaginal  ecocardiography  (TVE)  in  the  detection  of  defects  in  fetuses
with  increased nuchal  translucency. METHODS: In our department  we have
performed  transvaginal  fetal  echocardiography  between  12th to  16th  weeks
in  fetuses  who  presented  increased  nuchal  translucency  (NT).  Since
pathological  association  between  increased NT  and  cardiac  defects  has been
previously  described, we  have performed  a detailed  fetal  heart  examination,
in  all  cases  with  NT  >2.5mm  (n=153). The  examination  was  considered
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reliable  after  a precise  image of the  four  chamber  view, outflow  tracts, dou-
ble-crossing  of  the  aorta,  pulmonary  trunk,  ductus  and  aortic  arch.  Serial
TVE  was performed  weekly until  all  views were obtained. Measurements of
the  ascending  aorta  and  pulmonary  artery  diameter  has been  done  because
literature  has describe  in  pathological  examinations a dilation of the  ascend-
ing  aorta  with  narrowing  of the  isthmus  in  trissomy  21  fetuses. RESULTS:
We obtained  the best view of the cardiac structures at  14th weeks. From these
153 fetuses, 31(20,2%) had  cardiac  abnormalities, 3 of them  not  detected  em
early pregnancy. Transvaginal  fetal  echocardiography  could  properly  diagnose
28  cases  of  cardiac  abnormalities  as  follow:  ventricular  sepal  defect  (n=10),
hipoplastic  left  heart syndrome  (n=7); double oudet  right  ventricle  (n=2),A-
V septal  defect  (n=2,1  with  complete A-V  block), tricuspid  displasia  (n=2),
Coarctation  and  aortic  hipoplasia  (n=2), tetralogy  of  Fallot  (n=l), transposi-
tion  of great  arteries (n=l), tricuspid  atresia  and  complete A-V block  (n=l).
In  this  group, abnormal  karyotype  was  found  in  60% of  the  cases. Unusual
inversion of the sire of the  great arteries  (aorta  wider  than pulmonary  artery)
was found  in  30  fetuses  (19,6%)  and  only  5 have shown  abnormal  karyotype
(16,6%). CONCLUSIONS: Our findings have showed  that  despite the limi-
tation of early fetal cardiac images, evaluation in this period  is possible. As pre-
viously  described  in  pathological  examination,  increased  NT  seems  to  be
associated  with  wider  ascending  aorta  consequent  to  the  narrowing  of  the
isthmus and cardiac defects but  further  studies must  be performed  in order  to
evaluate  the  real  incidence  of those  associated findings.
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Thirteen years’experience  in fetal  cardiology: the  importance  of the
collaborative  work between  cardiologists  and  obstetritians  to  devel-
op  the  educational  screening  program  for  congenital  cardiac  mal-
formations  in  Brazil
Lilian  M  Lopes, Lopes  MAB,  Tavares  CMP,  Zugaib  M
Sao  Paulo University  School of Medicine, Department  of  Obstetrics  anil
Gytiecology,  Division  of Fetal  Medicine and  Fetal  Cardiology, Sao  Paulo, Brazil

AIM: To  report  our  experience  with  fetal  echocardiography  in  the  last  thir-
teen  years  in  a tertiary  center  in  fetal  cardiology  and  to  correlate  the  degree
of  detection  or  suspicious  of  congenital  heart  disease  by  standard  obstetric
ultrasound  after  1995 when  an educational  screening  program  was initiated.
MATERIAL  & METHODS: We  reviewed  our  experience  with  5800  fetal
echocardiograms, from  1987 to  2000. The main  reason for referral  was mater-
nal  factors  (39%), fetal  arrhythmia  (20%), fetal  anomaly  (22%), and  family  his-
tory of congenital  heart  disease  (16%), abnormal  heart  in obstetric  ultrasound
(8%). An educational  screening program  was created  to  improve  the  prenatal
detection  of heart  malformations  by the obstetric  ultrasound  and consisted  in
1) training courses, 2)  fetal heart  teaching tape  for  the obstetricians  and  ultra-
sonographers  and  3)  Campaign  in  ultrasound  meetings  with  an  educative
poster proposing an easy method to  understand  the 3 basis views of the heart:
four chamber, short  axis view  (daisy view) and long axis view (ballerina’s shoe
view) RESULTS: Abnormalities  were  found  in  972  fetuses  (16,7%), divided
in  two  groups:  1)  Anatomic/functional  abnormalities  -  460  cases  and  2)

 ̂Rhythm Abnormalities  ^  512  cases. In group  1 we  found  460  cases of con-
genital  heart  disease  and  21  cases  of  functional  disturbances  (17  cases  of
restrictive ductus arteriosus and 4 cases of restrictive foramen  ovale).The most
common  arrhythmias  in group 2 were premature  atrial  contraction  (n=342),
supraventricular  tachycardia  (n=53),  complete  heart  block  (n=68),  atrial

flutter  (n=12),  premature  ventricular  contraction  (n1̂0),  and  ventricular
tachycardia  (n=l).  Concerning  to  the  anatomic/functional  abnormalities
detected  in this referral center, the number of referrals  statistically improved as
well  as the abnormal  heart  in obstetric ultrasound  was responsable  for  90% of
referrals  in  the  last  2  years. This  improvement  was  due  to  educational  and
training  programs  developed  in  this  University.  CONCLUSION: We  con-
clude that  fetal  echocardiography  allows a precise diagnosis with great  impact
in obstetric  management. We emphasize  the important  role  of the  University
in education  and dissemination  of experience  to those primary  diagnostician,
obstetricians and radiologists, in order to improve fetal diagnosis and outcome.
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Foramen  ovale  restriction: a cause of right  to  left  fetal  symmetry  by
fetal  echocardiography
KovalchukA., Rozan M.A.,  Guirgis  M.
Pediatric Cardiology Dept., Robert Debre Hospital,  Paris,  France

Unusual  fetal  right-left  asymmetry  (FRI.A)  with  right  cardiac  structures
much  larger  than  left  structures  by  fetal  echocardiography  (FE.),  remains
unexplained  if no left  side obstruction  is detected. This presentation  illustrates
a  case of FRLA  secondary  to  restrictive  foramen  ovale  (FO).A  36 years old
pregnant  woman  was  referred  at  36WG  for  FRLA  detected  by  obstetrical
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ultrasound  examination.  FE evidenced  disparity between  right  to  left  cardiac
chambers: RV/LV  1.4 & PA/AO  1.4. No  left  or right obstructive lesions were
detected. The  FO  was restrictive  (right-left  velocity  of 0.7m/s)  with  promi-
nent  decrease of FO flap motion. Regular  follow  showed  no  development  of
signs of cardiac  dysfunction. Vaginal delivery occurred  at  39 WG; Apgar score
was  10/10  and  clinical  examination  was normal. Postnatal  echocardiography
revealed  normal  anatomical  findings  with  normal  LV dimensions  associated
with a tiny patent  Foramen ovale (left-right). Conclusion: Restrictive  foramen
ovale should  be looked  for  by  assessment of FO  anatomy & velocity, particu-
larly in  cases of FRLA with no  obvious anomaly  detected.
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Changes  in  myocardial  glycogen  content  and  effect  of  glucose-
insulin  infusion  during  fetal  tachycardia  in  a porcine  model
MR  Schmidt,  SB  Kristianseu,  VE  Hjortdal*,  KE  Sorensen,  EV  StenbY-g*,  HE
Boettker
Dept.  of  Cardiology, *Dept.  of Cardiothoracic  and  Vascular  Surgery, Aarhus
University  Hospital,  Skejby  Sygehus,  Denmark

AIM: To  assess  metabolic  changes  in  the  fetal  heart  with  tachycardia  in  a
porcine  model. BACKGROUND: Fetal  tachycardia  may  cause  hydrops  and
lead  to  fetal  death. The  pathophysiology  of  this  condition  is poorly  under-
stood  and  the  existing  treatment  methods  remain  suboptimal.  The  fetal
myocardium  almost solely metabolizes carbohydrates and glycogen  depletion
is  likely  to  play  an  important  role  in  the  deteriorating  fetal  heart  function
during  tachycardia. METHODS/DESIGN: Three  pregnant  sows  at  13̂14
(out  of  15)  weeks  gestation  were  used. From  each  litter, 2  to  5  fetuses  were
included  in  the  study. The  fetal  chest  was exposed  through  a uterotomy  and
fetal  sternotomy  was  performed,  while  the  fetus  remained  oxygenated  and
anestheized  through  the  umbilical  cord. Cardiac  output  was measured  with
an aorta flow probe. The  fetal  heart was paced  via the  right  atrial  appendage.
Normal  fetal  heart  rate  for  pigs  is  1201̂40/min. The  fetuses  were  random-
ized  into  four  groups:  1) Baseline  measurement  at  0 minutes, 2)  90  minutes
pacing  at  150/minute, 3)  90 minutes pacing  at 250/min,  4) 90 minutes pac-
ing  at  250/min  with  glucose-insulin  infusion.  After  termination,  the  hearts
were  removed  and  immediately  fixed  in  liquid  nitrogen. Myocardial  glyco-
gen  was subsequently  measured.The study  will include  7 additional  pregnant
sows  before  completion  Spring  2001. PRELIMINARY  RESULTS:  [table]
CONCLUSION:  Myocardial  glycogen  stores  are  severely  depleted  during
fetal  tachycardia.This  may be  of important  pathophysiologic  significance  and
can  be  prevented  by  (simultaneous)  glucose-insulin  infusion.

Session 29: Catheter  Interventions
319
Follow-up  results  of  transcatheter  valvotomy  in  patients  with  pul-
monary  atresia  and  intact  ventricular  septum
WangJ.K.,  Wu  M.H.,  Chang  C.S.,  LaiY.C,  Luc  H.C.
Dcpartmetil  of  Pediatrics,  National  Taiwan University  Hospital,  Taipei, Taiwan

Aims. To  report  the  follow-up  results of transcatheter  pulmonary  valvotomy
in  patients  with  pulmonary  atresia  and  intact  ventricular  septum.  (PA/IVS)
Methods & Results. Between June  1995 and August 2000, 28 neonates  with
PA/IVS, tricuspid  valve  Z-value  ’-3  (ranging  from  -1.8  to  0.6, meantSD  -
0.3–0.8)  and  without  significant  sinusoidal  communications  underwent  an
attempted  transcatheter  pulmonary  valvotomy. For  perforation  of the  atretic
pulmonary  valve, a  guidewire  was used  in  6  and  radiofrequency  guidewire
(PA  120, Osypka)  in  22. The  attempt  failed  in  3  patients,  1 of  whom  had
pericardial  effusion  requiring  emergent  drainage. Pulmonary  valvotomy  was
successful  in  25  patients: 4 with  a guidewire  and  21  with  a  radiofrequency
guidewire. A subsequent  balloon  pulmonary  valvuloplasty  was performed  in
these  25  patients. The  right  ventricular  systolic  pressure  decreased  from  a
mean  of  121–22  to  54–14  mm  Hg.  (p<0.01)  Prostaglandin  El  could  be
weaned  within  4  weeks  in  19 patients  of whom  1 died  of heart  failure  and
infection.  Six patients  had required  a shunt  with  or  without  a right  ventric-
ular  outflow  tract  patch. One  underwent  ligation  of  the  ductus  because  of
heart  failure. A total  of  24 patients were  discharged  smoothly  with  systemic
O2  saturation  above  75%. After  a follow-up  period  ranging  from  2  to  62
months, one  who  had  underwent  a  shunt  implantation  died of heart  failure.
The  most  recent  echocardiograms  in 23 patients showed a mean gradient  of
25–20  (range  from  0  to  72)  mm  Hg. All  23  patients  had  systemic  O2  satu-
ration  above  85% during  follow-up.  Conclusion. Transcatheter  pulmonary
valvotomy can be  an alternative  to surgery  in selected  PA/IVS patients  with
adequate  right  ventricular size.
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A  novel  combined  surgical-interventional  approach  for  establishing
total  cavo-pulmonary  anastomosis  using  the  Aneurx(tm)  stent
graft.  Results  of  a feasibility  study
Matthias  Peuster, Christoph  Fink,  Uwe  Klima*,  Tina  Peters*,  Martin  Wiedemann,
Axel  Haverich*,  Cerd  Hausdorf
Department  of  Pediatric Cardiology;  *Tlwracic  Surgery,  Hannover  Medical  School,
Hannover  Germany

Background:  In  children  with  functionally  univentricular  hearts, total  cavo-
pulmonary  anastomosis (TCPC)  is a frequently chosen palliation. In high-risk
patients,  the  univentricular  circulation  is  often  established  in  a  stepwise
approach  with  creation  of  an  aorto-pulmonary  shunt  followed  by  a  Glenn
anastomosis before TCPC  is completed  at a later  age. We developed a stepwise
approach  with  surgical  pre-conditionning  and  interventional  completion
which  reduces the need  for cardio-pulmonary  bypass, reoperations and intrac-
ardiac sutures. Methods: In  10 sheep (30-50  kg) a unilateral Glenn  anastomosis
was created  surgically  using  a Gore-Tex  tubing  (diameter  12 mm), the  SVC
was banded  above the cavoatrial junction. A Goretex-tube  was cut  lengthwise
and  sutured  around  the  intrapericardial  part  of the  IV C  to provide  resistance
for  the Aneurx  graft.  For  interventional  completion,  a  guidewire  circuit  was
created  from  the  right  internal jugular  vein  to  the  femoral  vein.The  banding
of  the  SVC  was  dilated  and  an  Aneurx  stent  graft  (diameter  16  mm)  was
implanted  with  its portion  in the  IVC placed  cranial  to the hepatic  veins and
its portion  in  the SVC placed inferior  to the Gore-Tex  tubing connecting the
SVC  to  the  pulmonary  artery. The  animals  were  observed  for  2  hours  after
interventional  completion  before  they were sacrificed. Results: All  10 animals
survived  the  combined  one-stage  surgical-interventional  procedure  before
they  were  sacrificed  two  hours  postoperatively. The Aneurx  (TM)-Graft  was
successfully  implanted  in  all animals without  causing obstruction  to  the hep-
atic veins. No rhythm disturbances were encountered. Conclusion: Our  results
demonstrate, that TCPC  may be  established  by  surgical  preconditioning  and
interventional  completion  using  a  self-expandable  Aneurx  (TM)  stent  graft.
This procedure  may be  an  attractive  option  to reduce  the  number  of surgical
interventions  in  children  with  congenital  heart  defects  necessitating
univentricular  palliation.
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Long-term  results  after  implantation  of  biodegradable  stents  pro-
duced  form  corrosive  iron-based  alloys  into  the  descending  aorta  of
New  Zealand  white  rabbits
Peuster  M,  Wohlsein  P*,  Brugmann  M*,  Ehlerding  M,  Seidler  K,  Wiedemann  M,
v. Schnakenburg  C,  Hausdorf  G.
Department  of  Pediatric Cardiology,  Children’s  Hospital,  Hannover  Medical  School;
*School  of  Veterinary  Medicitie,  Dept.  of  Pathology,  Germany

Purpose:To  evaluate neointima  formation, thrombogenicity  and local  inflam-
matory  response  3 to  15 months  after  implantation  of NOR-I  biodegradable
metal stents into the descending aorta  (DAO) of New Zealand White Rabbits.
Methods: 20 adult New  Zealand White  Rabbits  (3050-3300 g). After  femoral
arterial  cutdown,  angiography  (angio)  of  the  DAO  was  performed.  Using
inflation  pressures  of  12  atm  for  30  s, NOR-I  stents  (20  mm  length)  were
implanted  distally to the renal arteries. Balloon  size was chosen to achieve bal-
loon  diameter  : vessel  diameter  ratios  approximating  1,2. After  implantation,
dipyridamol  (2  mg/  kg)  and  aspirin  (5  mg/  kg)  was  administered  for  3
months. Repeat  angio  was performed  after  3, 6  and  12 and  15 months. After
euthanasia, the  DAO  was evaluated  histologically  for  neointimal  hyperplasia
and  inflammation  the organs were  evaluated  for  assessment  of systemic toxic-
ity. Results: Angio  demonstrated  patent  vessels  in  all  animals  3,6,12  and  15
months  after  implantation  of NOR-I  stents  into  the  DAO. No  thrombotic
occlusion  was  encountered.  Neointimal  proliferation  was  mild  and  did  not
lead  to  significant  lumen  narrowing  in  all  animals. Histopathological  evalua-
tion  demonstrated  complete  endothelialization  of the  stent. Only  mild  gran-
ulomatous  reaction  was observed  adjacent  to  the  stent  struts and  degradation
products. Conclusion: NOR-I  biodegradable  metal  stents  have  a low  throm-
bogenicity.  Inflammatory  response  of  the  vessel  wall  is  mild  and  neointimal
hyperplasia  moderate  3 to  15 months  after  the  implantation.
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100  stents  in  native  or  postoperative  vascular  lesions
Bermudez-Cailete,  R.,  Herraiz  Sarachaga,  I.,  Mullins,  C.E.**,  Hernandez  de Castro,
M.,  Collado, R.,  Sancliez,  PA.,  VAlagra,  F,  Rueda  Nunez,  F,  Fernandez  Pineda, L
Pediatric  Cardiology,  Catheterisation  Laboratory, Hospital  Ramon  y  Cajal,  Madrid,
Spain

Introduction: Growth  is a determinant  factor  for  stent  implantation  in chil-
dren  with  vessel  stenosis.  Large  diameter  stents  are  needed  in  our
field.(Palmaz).  Following  Mullins  technique,  we  have  used  100 stents  in  73
patients  with  2 –1  previous  operations. Age 0.01-43, mean  10.6 –6.6 years,
weight: 31–17kg., to  treat  stenosis  in  pulmonary  branches  : 52  (61 previous
palliative  surgery). Coarctation:  native  4, recoarct:  4. Obstructed  Mustard  3
and  Fontan  3, Pulmonary  homograft  1  and  RVOT  in  2,  Pulmonary  vein
stenosis  1. Peripheral  PA stenosis  1. Material  and Methods: 58 implants in the
cathlab  and  15  in  the  operating  room.  20  patients  needed  2  stents.  Used
stents:  Palmaz: 64  cases, Corinthian:  1,  Covered  Talent:  1, Coronary  1  and
large  P-4014: 6 cases. Sheaths: 13 /9F; 6 /12F; 3 /8F. 11F the  rest. Meditech
ST-1  long  wire.  Stents  mounted  inVACA  12/15  mm  and  Power  Flex  or
Marshal  in  last  15  cases.  Results:  56  uncomplicated  cases.  Vessel  diameter
increased  from  4.4–2.7  to  14.2–14.4  mm.  Gradient  diminished  from
24,8–195  to  7.1–10.3  mmHg  and  RV  pressure  from  78–19  to  54–8
mmHg.  Only  one  reestenosis  found  in  7  year  follow  up.  Complications:
Death:  1 (1.3%).(intraoperative  stent). CNS  damage  2 : lpermanent,  1 tran-
sitory.  Stent  migration  6  (10%), (3  reimplanted)  and  3  (5%)  needed  emer-
gency  surgery: Haemorrhage: 5  cases. RPA  thrombus  needing fibrinolysis 1
and  occlusion  of  upper  lobe  PA in  2. Conclusions: Stent  is an  essential  tool
in complex CHD  treatment  and remains  as the treatment  of choice  for most
congenital  or acquired  vessel stenosis. Mortality  is possible  as well  as serious
complications.  Restenosis  seems  to  be  rare. Technical  drawbacks  are:  not
mounted  and  not  flexible  stents.  Research  in  this  field  is  essential.
Implantation  in  the OR  may  reduce  operation  time.
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Use  of  new  flexible  balloon  expanding  stents  to  treat  right-sided
obstructions  in  patients  with  congenital  heart  disease
Rodriguez-Cruz  E.,  Amid  Z.,  Turner DR.,  Forbes TJ.
Children’s  Hospital of Michigan,  Wayne  State  University, Detroit;  Nebraska,  USA

INTRODUCTION: The  use  of stents  in  patients  with  congenital  heart  dis-
ease  have  been performed  since  the  late  1980s. However, due to  the  rigidity
of  the  stents,  larger  sheaths  are  required  for  delivery,  limiting  their  use  in
infants  and  small children. Recently, flexible  balloon  expanding stents, which
have  improved  trackability  and  similar  strength  characteristics  to  the  tradi-
tional  Palmaz  stent,  have  been  developed  which  can  be  delivered  through
smaller  delivery  systems.  We  describe  our  initial  experience  with  the
Corinthian  IQ  (CIQ)  and  Intratherapeutics  LD  (ITLD)  stents  in  the  treat-
ment  of right-sided  obstructions in pediatric  patients (pt). METHODS: Each
pt  underwent  cardiac  catheterization  to  determine  the  severity  of the  right-
sided stenosis. In all  cases, the surgeon  and pediatric  interventionalist  involved
determined  that  intravascular  stent  placement  would  offer  the  best  treatment
option  for  the pt. RESULTS: In 4 pt., 5 CIQ stents  were  used to  treat  right-
sided conduit stenosis (CS) n=l, right pulmonary artery  (RPA) stenosis n=l,
and left  pulmonary  artery  (LPA) stenosis n=3.The CIQ stent could be  deliv-
ered  through 5 Fr sheaths and expanded  up to  13 mm  in diameter. The  CIQ
stent  was primarily  used  in  infants  and smaller children  (median weight=  7.7
Kg,range=  4.6- 11.1 Kg). In 8 pt.,8 ITLD stents were deployed to treat right-
sided obstructions  (CS n=2, RPA stenosis n=3, LPA stenosis n=2, innominate
vein/superior  vena  caval  stenosis  n=l). The  ITLD  stents  were  able  to  be
deployed  through  7  Fr sheaths  and can  be  dilated  up to  22  mm  in  diameter.
The  ITLD  stents  were  primarily  used in  larger  pt.  (median  weight=  40 Kg,
range=  9-  90 Kg). In each  case, stent  deployment  was successful  and surgery
avoided. CONCLUSION:The  use of new balloon expanding flexible stents,
with  the  improved  trackability,  allows  the  interventionalist  to  use  smaller
sheaths  for  intravascular  stent  deployment. These  stents  can  be  safely  used  in
both  infants  and children  for  the  treatment  of right-sided  obstructions.

324
Modified  technique of stenting  the  atrial  septum  after  Fontan  oper-
ation
O  Stumper,J  Vettukattil, M  Chessa,  M  Cltaudhari,  B  NagelJGC  Wright
Birmingham  Children’s Hospital,  Birmingham,  UK

Objectives:To develop a modified  technique  for stenting the atrial septum in
the  treatment  of  patients  with  a  failing  Fontan  operation.  Setting: Tertiary
referral  centre. Study  design: Prospective  ex-vivo  experimental  and  clinical
study. Patients and Methods:A stent  was mounted on a standard valvuloplas-
ty  balloon  catheter  which  was constricted  to  a  predefined  diameter  by  the
use  of  a  loop created  from  a temporary  pacing  wire. Full  balloon  inflation
created  a dumbbell  shaped stent  configuration. The  technique  was employed
in two  consecutive patients to relief symptoms of a failing  Fontan  circulation
(bronchial  casts  and  protein  losing  enteropathy).  Results:  Ex-vivo  studies

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


3rd World Congress of  Pediatric Cardiology  & Cardiac  Surgery  71

confirmed  that  a dumbbell shaped configuration  of a stent could be achieved
using  the  above  technique. Stent  placement  was  successful  in  two  patients.
Systemic venous pressure was reduced by 2 and  1.5 mm Hg, and arterial oxy-
gen  saturations  decreased  by  12  and  6  %. Both  stents  are  patent  26  and  9
months  post  procedure  and  are in  a stable position. In one  patient  the  stent
size  was reduced during subsequent  catheterisation  procedure. Both  patients
had  significant  clinical  improvement.  No  early  or  late  complications  were
encountered. Discussion: This  new  technique  allows  placement  of a  dumb-
bell  shaped  stent  with  a  predefined  diameter  across  the  atrial  septum. This
increases  stent  stability,  facilitates  re-crossing  of  the  stent  during  future
catheter  interventions, and should ensure long-term  stent patency.The  tech-
nique  is likely to proof of value in the management  of patients with a failing
Fontan  circulation  or  in  those  with  end-stage  pulmonary  hypertension.

325
Transcatheter  coil  occlusion  of  the  arterial  duct:  results  of  the
European  Registry
MageeA.G.,  Huggon  l.C,  Seed  P.T.,  Qureshi  S.A.,Tynan  M.
Royal  Brompton  Hospital,  London,  UK

To  report  the  Association  for  European  Paediatric  Paediatric  Cardiology
Registry  for  transcatheter  coil occlusion  of the  arterial duct  we performed a
retrospective  study  of  submitted  intention  to  treat  data  from  30  European
and Middle Eastern tertiary referral  centres.A number of clinical  factors were
chosen  and  were  analysed  as  possible  predictors, of  a sub-optimal  outcome.
These included  age, weight, minimum duct diameter, duct shape, type of coil,
number  of coils  implanted, institution  and whether  or  not  there  had been a
previous intervention  to  close the duct. Results: Since  1994,1291  attempted
coil  occlusions  of  the  arterial  duct  were  reported  on  1258  patients. The
median  age at the procedure  was 4 years  (range  0.1̂52 years)  and the medi-
an  weight  was 29 kg  (range  1.8̂100  kg).The  immediate  occlusion  rate  was
59%  and  this  rose  to  95% at  1 year. An  unfavourable  outcome  occurred  on
129  occasions  (10% of  procedures)  and  was  defined  as  coil  embolisation,
abandoned  procedure, persistent haemolysis, residual  leak requiring a  further
procedure, flow impairment  in  adjacent  structures  and  duct  re-canalisation.
Of  all  the  clinical  factors  only  increasing  duct  size  [Odds  ratio  of  2.6: 1
(CI  2-3.2)]  and  the  presence  of  a  tubular  shaped  duct  [Odds  ratio  2.4: 1
(CI  1.4-4)]  were  positively  associated  with  an  unfavourable  outcome.
Conclusion:  Results  of  the  European  Registry  support  the  view  that
transcatheter  coil  occlusion  of  the  persistent  arterial  duct  is a safe  and  effec-
tive  procedure.  Unfavourable  outcomes  are  more  likely  when  attempting
coil occlusion  of larger and/or  tubular  shaped ducts. In these situations alter-
native  occlusion  systems should  be  considered.

326
Use of  snare  to  augment  pulmonary  balloon  valvuloplasty  (PBV)  in
selected  patients  with  pulmonary  atresia  and  intact  ventricular  sep-
tum  (PA with  IVS)
Janusz  B.  Burzynski
Pediatric Cardiology Associates, Orlando,  FL,  USA

Some selected group of patients  with  PA with  IVS and well developed  right
ventricular  (RV)  sinus  may  require  only  PBD  as  a  definitive  intervention.
One. of the  most  technically  difficult  aspects  of the  procedure  is a safe  initial
perforation  of the  pulmonary  valve  (PV) and  crossing  it  with  an  initial  bal-
loon  dilation  catheter  (BDC). Many  different  approaches  have been  report-
ed  earlier  utilizing  different  wires  and  radio  frequency  catheters  (RFC)  to
achieve  this goal. The shortcoming in all of them  is a lack of a real time visu-
alization  of  the  plane  of  the  atretic  PV during  the  most  critical  part  of  the
procedure. The  most  common  approach  to  alleviate  the problem presently  is
use  of  a  previous  angiogram  as a  road  map  and/or  use  of  echocardiogram
transthoracic  or  transesophageal. We  describe  a new  method  to  help  visual-
ize  the  plane  of the  PV in  real  time  that  we  used  in our  patient. Following
the  hemodynamic  portion  of  the  catheterization,  the  10mm  snare
(Microvena  Corp.)  was  advanced  retrograde  through  a  patent  ductus  and
positioned  in  proximal  main  pulmonary  artery  where  it  was opened  to  the
size slightly less than that of the diameter of the PV and then lowered to rest
on  the  pulmonary  surface  of  the  atretic  PV. The  guiding  catheter  was  then
advanced  to  the  RV outflow  tract  through  which  a straight  0.035  in.  teflon
coated  wire  (Cook  Corp.)  was used  for  the  perforation  of the PVThe  open
snare seen on  the fluoroscopy served  as  a
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Initial  experience  with  a  new Amplatzer  device  to  maintain  pat-
ency  of  fontan  fenestration
Amin  Z.,  Danford  D.
Un/Cu,  Joint  Division  Of  Pediatric  Cardiology,  Nebraska,  Omaha,  USA

Background: Creation  of a fenestration  in  the  lateral  tunnel  or  the  extracar-
diac  Fontan  is a routine  procedure. Spontaneous  closure  of fenestration  may
lead  to  Fontan  circulation  failure. We report  the  use of a new device  which
was successfully  used  to  maintain  patency  of  Fontan  fenestration.  Methods:
The  device  was modified from the Amplatzer  Septal Occluder, with  a 4-mm
tunnel incorporated  centrally.The loading, deployment  and release were sim-
ilar to the septal occluder. Patient  1  was an 8 year old with severe protein los-
ing enteropathy  and osteoporosis  from chronic heparin  therapy. Patient 2 was
a  3  year  old  who  had  extracardiac  Fontan.  He  had  medically  refractory
persistent  pleural effusions.  In both patients, the medial wall of the lateral tun-
nel/conduit  was successfully  punctured  with  a transseptal  needle  and  dilated
with  a  6-mm  balloon.  Under  transesophageal  echocardiography,  the  device
was deployed  using a 7-French  delivery  sheath. Results: The deployment  was
successful  in both patients on first attempt. The systemic saturations  decreased
from  mid  90% to  low 80% in both patients. Contrast  injection  revealed  good
flow through  the  fenestration.  Echocardiographic  examination  at  six  month
follow-up  revealed good flow through  the  fenestration  in both  patients. Both
patients  had  relief from  their  symptoms. Conclusions: The  preliminary  results
suggest  that  the Amplatzer  fenestration  device  can  serve  as a valuable tool  in
failing  Fontan  circulation  and  may help  to  avoid  surgical  intervention. More
studies  are needed  to  assess long-term  efficacy  of the device.

328
Open  cell  design  stents  for  vascular obstructions  in congenital  heart
disease: a comparison  of  IntraStent  versus  Palmaz  stents

Jacqueline  Kreutzer, Jonathan J.  Rome
Children’s  Hospital  of  Philadelphia and  the  University  of  Pennsylvania,
Philadelphia,  PA,  USA

Slotted  stainless  Palmaz stents  (PS) remain  the  most  commonly  used  in con-
genital  heart  disease (CHD). Limitations  of PS include  rigidity,  foreshorten-
ing  and  poor  conformability  on  expansion,  sharp  edges  with  frequent
balloon  rupture, and ’jailing’ of side branches. Recently, stents with  open  cell
design  in  sizes appropriate  for  congenital  heart  lesions  have been  introduced
(Intrastent,  IS). We  reviewed  our  initial  experience  with  IS comparing  per-
formance  with  PS. METHODS AND RESULTS Between 7/99  and 10/00,
21  IS and  23 PS were  implanted  in  40 patients  aged  3m  to  25y  (mean  12y)
in pulmonary  arteries  (27); venous baffles  (7), Fontan  fenestrations  (2), coarc-
tations  (5), conduits  (2), and  collaterals  (1). Stents  ranged  in  length  from  10
to 40 mm  (median IS=16mm, PS=20mm, p=NS),and  were dilated with bal-
loons  ranging  from  4.5  to  20  mm diameter  (median  IS=9mm,  PS=llmm,
p=NS).  Increase  in  lesion  diameter  (4.7  to  9.1  mm  for  IS  vs  6.1  to  11mm
PS)  and  gradient  reduction  (23  to 9mmHg  IS  vs 31  to  15mmHg  PS)  were
comparable  (p=NS). Other  aspects of stent  performance  differed  significant-
ly  (p<0.05).  PS shortened  more  (mean  18% vs  3%), required  larger  sheaths
(mean 9F vs 8F), and were more  likely to be  associated  with balloon  rupture
on  deployment  (7/23  vs 0/22).  IS conformed  almost  twice  as well  to  vessel
curvature  as did  PS. One  IS was deployed  across the origin of the  right  mid-
dle  lobe  pulmonary  artery. The  orifice  of  this  vessel  was  dilated  to  6mm
through the side of the stent. CONCLUSIONS: Stents with open  cell design
foreshorten  less, are conformable, and  allow  access to ’jailed’ branches. These
characteristics  may be  beneficial  for  vascular  obstructions  in  CHD.
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Atrial  septal  defect  closure  with  the  Helex  septal  occluder  device:
the  FDA  phase  I feasibility  trial
RlwdesJF,  Dobrolet A/C*  Lane  GK,  Mesia  CI,  Toth AH,  Zahn  EM*,
Latson  LA
Tlte  Cleveland  Clinic  Foundation,  Cleveland,  Ohio;  *Miami  Children’s  Hospital,
Miami  Florida

Background: The  Helex  is  an  ePTFE  covered  nitinol  double  circular  disk
device  for  transcatheter atrial  septal defect  (ASD) closure. We report  prelim-
inary  data  on  device  safety  and  performance.  Methods:  Between
4/001̂2/00,  all  appropriate  patients  with  secundum-ASD  in  two  centers
were enrolled  in a prospective, non-randomized  FDA phase-I  feasibility  trial.
Procedures  were  performed  using  general  anesthesia  with  transesophageal
echocardiography  guidance.  Procedural  success  was  defined  as  accurate
placement  of a device. Chest-x-ray  and  transthoracic  echocardiography  were
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performed  24hrs,  Imos,  6mos  and  lyr  following  deployment.  Results:
Thirty-eight  patients,  median  age  lOyrs  (range  0.4-55yrs),  underwent  40
catheterizations.  Static  balloon-stretched  ASD  diameter  was  7.1-26mm
(17-4.4).  Device/balloon  waist  ratio  was  1.3̂4.2  (1.8-0.5). The  procedure
was successful  in 34/40  catheterizations  with 3/6  failures  due  to  unavailabil-
ity  of  the  largest  (35mm)  device. One  of  these  patients  underwent  closure
with  a  40mm  CardioSEAL  at  initial  catheterization  and  2  returned  for
closure  with  a  35mm-Helex  device. The  remaining  3  procedural  failures
were  closed  surgically.  In  all  procedures,  the  device  design  allowed  reposi-
tioning for optimal placement prior  to release.There  were 7 procedure-relat-
ed  minor  adverse  events  with  device  embolization  (uneventful  retrieval)  in-
2-patients,  transient  arrhythmia  in  3-patients  and  transient  ST  depression  in
2-patients.  Median  fluoroscopy  time  was  23  minutes  (including  4  patients
with  additional  interventional  procedures).  Chest-x-ray  and  transthoracic
echocardiography  at  24hrs  demonstrated  a  well-seated  device  in  all  patients
and  trivial/small  residual  leaks in 23/34(68%)  of patients. Trivial/small  resid-
ual  leaks  were  present  in  15/27(55%)  of  patients  with  Imos  data  and
1/6(17%)  of  patients  with  6mos  follow-up.  Conclusion:  These  data
indicate  that  the Helex  device  is safe  for  secundum-ASD  closure. The  ability
to  easily  reposition/retrieve  this device  may  be  an  advantage. No  patient  has
a  significant  residual  leak  and  the  incidence  of  trivial/small  leaks  decreases
during  follow-up

Session 30: Arrhythmias,
Electrophysiology,  Sudden  Cardiac
Death
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Azimilide  inhibits  outward  potassium  currents  in  cultured  human
fetal  ventricular  myocytes
Fuliua  Clicti,  Wei  Sun,Jonnalagedda  S.  M.  Sarma,  Bramah  N.  Singh,  Tliomas  S.
Klilzner
UCLA  School  of  Medicine,  Los Angeles,  CA,  USA

Objective: The  purpose  of  the  present  study  is  to  investigate  the  effect  of
azimilide, or NE-10064, on  delayed  rectifier  potassium current  (IK) and tran-
sient  outward  potassium  current  (IKto), in  cultured  human  fetal  ventricular
myocytes. Background: Azimilide  is  a new  potassium  channel  antagonist.  It
blocks  both  slowly  (IKs)  and  rapidly  (IKr)  activating  components  of  IK.
Azimilide  has also been shown to significantly  reduce the frequency  of symp-
tomatic  arrhythmia  recurrences  in  adult  patients  with  atrial  fibrillation
and/or  atrial  flutter.  However,  relatively  little  is known  about  the  effects  of
azimilide  on  IK and  IKto  in  immature  cardiac  cells. Methods:The  tight-seal,
whole-cell  voltage  clamp  technique  was used  to  investigate  the  acute  effects
of azimilide  on  IK  and  IKto  in  single cultured  human  ventricular  myocytes.
Results: We  found  that  averaged  cell  capacitance  of  these  cultured  human
fetal  ventricular  myocytes  was 82.7–7.9  pF  (n=8).  Perfusion  with  100  uM
azimilide  for  6-8  min  inhibited  the  IK  from  322–50  to  249–41  pA  (n=6,
p<0.05)  at the clamping membrane potential of+40  mV.The current  ampli-
tudes  were  measured  at  the end  of test  pulse  duration  of 2  sec. The  current-
voltage  relation  of  IK  was  not  altered  after  perfusion  of  azimilide. We  also
found  that  averaged  peak current  amplitude  of IKto  in these cultured  human
fetal  ventricular  myocytes  was  significantly  inhibited  by  100  uM  azimilide
(from  599–184  to 452–133 pA, n=6, p<0.05, clamping membrane  potential
=  +50  mV).  In  addition,  azimilide  seems  to  block  both  IK  and  IKto  in a
dose-dependent  manner.  Conclusion: The  present  study,  for  the  first  time,
provides  direct  evidence  that  azimilide  inhibits  cellular  membrane  outward
IK  and  IKto  in  cultured  human  ventricular  myocytes. The  results  from  the
present  study  may  have  important  clinical  implications  regarding  azimilide
treatment  of pediatric  patients  with  arrhythmias.
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Dispersion  of  repolarization  is  not  related  to  volume  loading of  the
right  ventricle  in  patients  with Tetrallogy  of  Fallot  late  after  repair.
A  cardiac  MRI  study
Periklis A.  Davlouros,  Chelan  Varma,Tim  S.  Hornung,  Philip  Kilner, Michael  A.
Gatzoulis
Royal  Brotnpton  Hospital,  National  Heart  and  Lung  Institute,  London,  UK

Background:  Dispersion  of  repolarization  as  expressed  by  QT  dispersion
(QTd)  has been  proposed  as an arrhythmic  risk marker. Recent  evidence has
correlated  QTd  and  total QRS  duration  in patients  with  repaired Tetrallogy
of  Fallot  (TOF)  with  arrhythmic  events. We  aimed  to  correlate  ventricular

volume, mass and  function  with  QT, JT  and QRS  dispersion. Methods: 30
consecutive  patients  with  repaired TOF  were  included. A  Picker  Edge  1.5
Tesla MRI  scanner  was used  for  measurement  of biventricular  volume, mass
and  function  (values indexed  to  BSA). ECG  (at 50 mm/s)  parameters  were
measured  using  electronic  callipers.  Correlations  between  the  above  MRI
indices, age, time  from operation  and QT,JT and QRS dispersion were stud-
ied. Results: Patient  characteristics  were mean  age 31 –  10, years  from  oper-
ation  23  –7, baseline QRS  155–32ms, QTd  67,9  –  26ms, JTd  64,2  –  22
and  QRSd  45,9  –16. There  was poor  correlation  between  QTd  and  Right
Ventricular  Mass  index  (RVMi)  and Total  Mass  Index  (r=0.4  p=0.048  and
r=0.4  p=0,03  respectively). (See  Figure). There  was no  correlation  between
RVEF  or  LVEF  and  QTd, JTd  or  QRSd. There  was  also  not  correlation
between  QRS duration  and QTd. Stepwise  backward  linear regression anal-
ysis provided  a model  where  RVMi,  RVEF, RVESVi  and  RVSVi  (RV mass,
ejection  fraction, end systolic volume and stroke  volume  respectively)  would
predict  QTd, explaining  only  48  % of  its  variation. FIGURE  Conclusions:
QTd, JTd  and QRSd  are not correlated  to the volume load of the right  ven-
tricle  in TOF  late  after  repair. The  weak  correlation  with  mass indices, may
imply  that  hypertrophy  is  partially  responsible  for  these  repolarisation
abnormalities, previously  linked  with  arrhythmia  generation.
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Tip  cooling  techniques  improve  success  for  intra-atrial  reentrant
tachycardia  (IART)  ablation
Mohammed  T  Nutnan,  Andrew  Blaufox,  Barbara Knick,  Preecha  Laohakunakorn,

J  Philip  Saul
Medical  University of  South  Carolina,  Charleston,  SC,  USA

Background:  Relatively  low  success  rates  and  high  recurrence  rates  for
RF  ablation  of IART  in  pts  with  congenital  heart  disease  have  led  to  the
introduction  of high  technology mapping  and more  powerful  ablating tools.
Methods: The  impact  of these  changes  were  examined  in  30 pts  (ages  4̂73
yr.,  median  23  yr.)  who  underwent  34  RF  catheter  ablation  (RFCA)
procedures  for recurrent  IART from 2/98  to 9/00. For 25 pt. (28 proc.) stan-
dard  mapping  was  used, with  ablation  locations  identified  by  diastolic  atrial
potentials, concealed  entrainment  and  post  pacing  intervals  within  20 ms of
IART  cycle  length.  For  6  pt.  (6  proc.)  an  electroanatomic  mapping  system
(CARTO)  was also  used  for  mapping. When  possible, RFCA  was  also  used
to bridge  known anatomic  barriers  involved  in the circuit.When RFCA was
initially  unsuccessful,  a 6  or  8-mm  tipped  catheter  (Marinr, Medtronic)  or a
cooled  tipped catheter (Chili, Cardiac  Pathways)  was used. Follow up ranged
from  2̂30 months  (median  18 months). Results: Overall  procedure  success
was  91%,  statistically  regardless  of  the  mapping  technology  used. However,
many  of  the  eventual  successes  would  have  failed  without  the  addition  of
catheter  tip  cooling techniques: 4 mm  tip -  15/31  (48%) success  vs 6/8  mm
tip  -  8/8  (100%)  or  Chili  -  8/8  (100%)(p<0.01). Although  the  advanced
mapping  technologies  had no quantitative  effect  on  acute outcome, they  did
elucidate  the  anatomy  and  physiology  leading  to  the  impression  of  qualita-
tive improvement. Overall  recurrence  rate  was  19%, with no  clear technolo-
gy  effect  (entrainment  mapping  only  19%, electroanatomic  20%, 4 mm  tip
only  20%, 6/8  mm  25%, cooled  tip  13%). Conclusion:  IART  can  be  suc-
cessfully  ablated  with  a  combination  of  traditional  and  advanced
mapping/ablation  techniques. RFCA  catheter  tips which  allow  for  applica-
tion  of  increased  power  to  the  tissues, are  an  important  adjunct.  However,
recurrence  rates  remain  significant.  Electroanatomic  mapping  which  allows
for  identification  of  anatomic  critical  barriers  with  cooled  tip  technology
will hopefully  improve late outcome.

333
School  chidren’s  sudden  death:  cardiac  death  and  cerebrovascular
death
Takada  K.,  Nagasltima M.,  Machida  M.,  Mori  K.,  Takada  H.
Nagoya  Medical Association Health  Center, Nagoya  and  Cifu,  Japan

Children’s  sudden  death  at  school  is a  major  problem  in  school  health.  In
19861̂999, the number  of  cases of sudden  death  at  school  in Aichi  prefec-
ture of Japan,  were  115, where  the population  is about  6,0500,000. In  these
cases, 39  cases had had  congenetal  heart  deseses, arrhythmia, asthma, epilep-
sy or  anaphylaxia, and  they  exacdy  died of  these  diseases. In other  76 cases,
any disease had not been found  before  the incidence. Of these 76 cases, how-
ever, the  23 cerebrovascular  hemorrhage  cases  were  found,  and  the  53 cases
were diagnosed cardiac death. Regarding with 53 cardiac death cases, 16 cases
were  females  and  37  cases  were  males.  Cases  were  more  in  males  than  in
females. Eighty percent  of death  cases occurred  during  exercise. Thirty-four
percent  of  death  cases occurred  in  the  late morning, and  23 % occurred  in
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late  afternoon.  In  contrast,  the  12  cases  of  23  cerebrovascular  death  were
males. And  25 % of  death  cases occurred  during  exercise. Twenty-two  per-
cent of death  cases occurred  in  the early morning, and  35 % occurred  in  the
early afternoon. These  results show that the inducements of sudden death  are
different  between  cardiac  diseases  and  cerebrovascular  diseases. We  should
consider  various  factors  in  school  life  which  may  become  inducements  of
sudden death; i.e. gender, exercise, or  time  schedule  in  school  health.

334
A  cost-effectiveness  analysis  of  project  a.D.A.M.  (automatic  defib-
rillators  in  Adam’s  memory)  for  high  schools  in  the  Milwaukee
public  school  system
S.Berger, B.N.  Wliitstone,  S.J.Frisbee;  K.Bauer
Medical  College of Wisconsin/Children’s  Hospital  ofWisconsin,  Wisconsin,  USA

Introduction:  Recent  deaths  of  local  high  school  athletes  have  focused
attention  on  the  potential  benefits  of  the  placement  of  automatic  external
defibrillator  (AED)  units  in  high  schools. These  deaths  can  be  especially
devastating  as  they  often  occur  in  otherwise  healthy  teenagers  who,  upon
autopsy, are  discovered  to  have a previously  undiagnosed  but  treatable  con-
genital  heart  defect.  Project  A.D.A.M.  is  a joint  effort  between  Children’s
Hospital  ofWisconsin  and  other  community  agencies. While AED  units  are
now the standard of care for emergency medical system response units, place-
ment  of AED units  in locations  accessible by and intended  for  use by the  lay
public  is  more  controversial.  Cost-effectiveness  analyses  for  publicly  placed
AED  units  intended  for  use  on  adult  populations  have  been  reported  but
have not  been  reported  in  the  pediatric  population. Methods: A  cost-effec-
tiveness  analysis  has been  performed  using  the  conceptual  model  shown  in
Figure  1. Costs  for  a  school-based  AED  program  as  well  as  hospitalization
have  been  addressed,  as  have  quality  adjusted  life  years  (QALYs)  for  the
affected  population, which  is, as expected, high given  the  previously  healthy
nature  of  this population.  Sensitivity  analyses  will  account  for  ranges  in  the
probability  of an  event, such  as time to first intervention  and the  occurrence
of  ventricular  fibrillation  or  asystole. Results: Five students  suffering  sudden
cardiac  arrests  in  Milwaukee  Public  School  (MPS)  system  high  schools
between  1994 ^  1999 have been identified,  all of whom succumbed  from  the
arrest. The  expected  cost  for  the  implementation  of  Project  A.D.A.M.,
including  training, 50 AED  units, and  follow-up  and  evaluation  for  6  years,
is approximately  $120,000.
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Intracardiac  electrogram  fractionation  ^  a  potential  predictor  of
sudden  cardiac  death  after  Mustard’s  or  Senning’s  repair
KA  McLeod,AB  Houston,  R  Saumarez*
Royal  Hospital  For Sick  Children,  Glasgow; *Papworth  Hospital,  Cambridge,  UK

An  increased  risk  of  sudden  cardiac  death  exists  years  after  Mustard’s  or
Senning’s  repair  for  transposition  of  the  great  arteries  (TGA).  Intracardiac
electrogram  fractionation  is  emerging  as  a  technique  for  studying  risk  of
ventricular  arrhythmias  and  sudden  cardiac  death. The  aim  of our  study  was
to  determine  whether  abnormalities  in  electrogram  fractionation  exist  fol-
lowing  Mustard’s  or  Sennning’s  repair. METHODS:  -Fractionation  studies
were performed  on  18 patients  (age  12̂22 years) with Mustard’s or  Senning’s
repair  for TGA. One  bipolar  electrode  catheter  was  positioned  in  the  sys-
temic atrium, 2 in the left  ventricle and one in the right ventricle. Using each
ventricular  electrode  catheter  in  turn  as the  pacing  catheter  and  recording
electrograms  in  the  other  ventricular  catheters,  the  heart  was  paced  AV
sequentially  at a basic cycle length of 600ms. A ventricular  extrastimulus  was
introduced  after  every  second  beat,  intially  at  an  S1S2  interval  of  450 ms,
reducing  the  interval  by  lms  on  each  subsequent  beat  to  a  minimum
interval  of  220ms.  For  each  extrastimulus,  the  resulting  electrograms  were
analysed  for  duration  and  fractionated  components.  RESULTS:  -  Major
abnormalities  in  electrogram  fractionation  were  evident  in  patients  with
Mustard’s or Senning’s repair. Even with ventricular extrastimuli  at long S1S2
intervals, the  resulting  electrograms  showed  loss  of  early  components  sug-
gesting that  faster conducting fibres within  the ventricle were being blocked.
Similar  findings  are  demonstrated  in  patients  with  long  QT  syndrome  or
with  ischaemic  heart  disease  andVF. Since  starting  the  study, a  13 year  old
with  previous Senning’s  repair  died suddenly. He  had shown  marked  loss of
early  electrogram  components  and  an  abrupt  increase  in  electrogram  dura-
tion  even  at  long  S1S2  intervals.  The  fractionation  abnormalities  were
evident  in  the  right  but  not  the  left  ventricle. CONCLUSIONS: -  Major
abnormalities  in  electrogram  fractionation  exist  after  Mustard’s or  Senning’s
repair. The  technique  has the  potential  for  evaluating  risk  of sudden  cardiac
death  in  this patient  population.

336
Molecular  autopsy  identifies  a KVLQT1  mutation  in  a  17-year-old
male  found  dead  in  bed
Ackerman  M.J.,  Tester  D.J.,  Driscoll D.J.
Mayo  Clinic/Mayo  Foundation,  Rochester,  Minnesota,  USA

Background:  Sudden  unexplained  death  (SUD)  claims  over  4000  persons
between  the  age  of  1 and  22  each year  in  the  United  States. Nearly  half  of
all  cases  have a normal  autopsy  and  are  dismissed  without  a definitive  diag-
nosis. Methods: A previously  healthy  17-year-old  male  was found  dead in  his
bed  in  March  1999. No  cause  of death  was  established. Toxicologic  screen-
ing  was negative  and  the  autopsy  was unremarkable. The  decedent’s  mother
sought  medical  evaluation  for  her  surviving  13-year-old  son  to  determine
whether or not he was at risk for premature sudden death. Non-invasive clin-
ical  testing  was  performed.  Blood  samples  and  archived  paraffin  embedded
autopsy  tissue were obtained  to  screen DNA  for  cardiac  ion  channel  defects
predisposing to  long QT  syndrome  (LQTS). Exon-specific  amplification  by
polymerase  chain  reaction  and  direct  manual  sequencing  of  KVLQT1
(LQT1)  was performed. Results: Echocardiographic  and  electrocardiograph-
ic  evaluation  of  the  decedent’s  immediate  family  was  normal.  Epinephrine
provocation  testing  in  the  decedents  mother  revealed  paradoxical  QT
prolongation  with  epinephrine. Despite  a low probability  Schwartz  score
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Spectrum of  cardiac  pathology  in  infant  who  are victims  of  sudden
unexpected  death
Adrian  Dancea,  Pierre Russo,  Charles Rohlicek, Aurore  Cote
Montreal  Children’s  Hospital,  McGill  University, Montreal,  Canada

The  goal of  this  study  was to  determine  the  importance  and  nature  of car-
diac  pathology  found  at  autopsy  in  victims  of sudden  unexpected  death. All
autopsies  and  coroner  reports  of  infants  who  were  victims  of sudden  death
in  infants  older  than  a  week  and  younger  than  2  years  in  the  province  of
Quebec  between April  1986 and March  2000 were reviewed. Age at time of
death, sex, type  of  heart  defect,  duration  of  symptoms  and  whether  cardiac
disease  was  recognized  before  death  were  documented  in  each  case. The
majority(65%)  of autopsies  were performed  in an  academic  center. A cardiac
condition  was present  in 85 autopsies representing  8% of the total number  of
sudden  deaths. Median  age  at  time of death  was  123 days. Males  accounted
for  61%  of  cases. A structural  heart  defect  was present  in  50(59%)  of autop-
sies.  These  were  classified  as  defects  in  cardiac  septation(16),  left-sided
obstructive  lesions(14),cyanotic  heart disease(8)  and others(14).A non-struc-
tural  heart  condition  was  present  in  35  cases(41%)  including  17  cases  of
endocardial  fibroelastosis,  13  cases  of  myocarditis  and  5  cases  of  cardiomy-
opathy.  Forty-four(52%)  infants  were  found  dead  in  their  sleep  with  no
preceeding  symptoms.  In  23  cases death  ensued  within  an  hour  of  onset  of
symptoms.  Only  16  infants(19%)  had  symptoms  for  more  an  hour  before
death. The  underlying cardiac  pathology  was recognized  pre-mortem  in only
40% of cases. Among infants  who died suddenly  with  a significant  non-struc-
tural heart  disease only  8% were previously known to  the medical  communi-
ty. Significant  cardiac  pathology  is present  in  8% of infants  who  die  suddenly.
The  victim  is more  likely  to  be  male  and  to  have  been  found  dead  or  suc-
combed  after  a  very brief  clinical course. Structural  and  non-structural  heart
disease  are common  with  the  later being  rarely  recognized  prior  to  death.
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Cardiovascular  causes  of  sudden  death  in  a pediatric  population
Basso C,  Corrado D, Tliiene  C.
Cardiovascular  Pathology, University of Padua,  Padova,  Italy

At  difference  from  the  adult  population  where  the  most  common  cause  of
sudden  death  (SD)is  coronary  atherosclerosis,  the  spectrum  of  pathologic
substrates  which  may  account  for  SD  in  children  and  adolescents  is  wider.
Among  320  consecutives  juvenile  SDs  (<35  yrs)collected  in  the  Veneto
Region,  Italy, 80  (25%)  occurred  in  the  pediatric  age  (<18  yrs).They  were
49 male and  31 female, mean  age  12 yrs. In 9 cases, SD was unrelated  to  the
cardiovascular  system  and  was  due to  cerebral  embolism  (3) and  asthma  (6).
In  71  cases (89%)  SD  was cardiovascular  in  nature  and  the  pathophysiologic
mechanism  of  SD  was  mechanical  in  3  (1  pulmonary  embolism,  1 micotic
aneurysm  and  1 dissecting aneurysm  in  the  setting of bicuspid  aortic  valve)
and arrhythmic  in 68. Among the latter, the most common causes of SD were
coronary  artery  anomalies  (CAA=10,15%), arrhythmogenic  right  ventricu-
lar cardiomyopathy (ARVC=9,13%), myocarditis (9=13%)  and  hypertrophic
cardiomyopathy  (HC=7,  10%). 44% of  SDs  were  due  to  congenital  heart
diseases.  Nine  cases  remained  unexplained  even  after  careful  histologic
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examination  and  one  of  them  had  ECG  documented  long QT  syndrome.
Family  history  of  SD  was present  in 73% of ARVC  pts  and  17% of HC  pts.
Previous syncope  has occurred  in 25% of ARVC and 33% of either  CAA or
HC  pts. ECG  changes were present  in 75% of ARVC and 50% of HC  pts. In
conclusion, SD in people less than  18 yrs of age is mainly due to CAA, inher-
ited  cardiomyopathies  and  myocarditis. A congenital  heart  defect  potentially
detectable  during  life  is  present  in  nearly  half  of  the  cases  (44%). Many  of
them  should  be  suspected  on  the  basis  of  prodromal  symptoms,  family
history  and ECG  changes.
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Does  early  pulmonary  valve  replacement  following  repair of  tetral-
ogy  of  Fallot  change  QRS  duration?
Yelmati AT,  Boniemeier  RA, Jones C, Erickson  C.
Arkansas Children’s Hospital,  Division of Pediatric  Cardiology,  Link  Rock,AR,
USA

The  incidence  of late sudden death  is  1-6%  after  repair  of tetralogy of Fallot
(ToF). QRS  duration  (QRSd)  >  180 msec  has been  identified  as a marker  of
ventricular  dysrhythmias  and sudden  death. Increasing QRSd  has been  asso-
ciated  with  greater  degrees  of  pulmonary  insufficiency  (PI)  and  right  ven-
tricular  (RV)  dilation.  We  sought  to .determine  if  early  pulmonary  valve
replacement  (PVR)  in repaired ToF would lead to a reduction  in RV sire and
QRSd. Patients  undergoing  isolated PVR  for  symptomatic  RV dilation  post
ToF repair  were studied with ECG  and echocardiogram. Studies immediate-
ly  before  PVR  and  on  follow-up  were  assessed.  QRSd  was  recorded.  RV
dimension on 2 D echo  (RVED)  was calculated  from  the short-axis view and
normalized  for  body  weight. Thirty  patients  were  identified  with  a median
age  at ToF  repair  of  16.8  (.1-94)  mos., age  at  PVR  of  13.6  +  6.6  years  and
time  to  follow-up  post  PVR  of 28  (range  1-69)  mos. QRSd  prior  to  PVR
and  on  follow-up  was  151+/-25.2  msec,  and  147+/-19.9  msec  (p=.28).
Only  2  patients  had  a QRSd  >  180  msec. RVED  and  (normalized  RVED)
pre and post  PVR  were 34.1 + / -  7.6 mm  (1.0 + / -  .5 mm/kg)  and 25.2  + / -
7.8 mm  (.5 +/-.3 mm/kg)  respectively  (p<.0001). QRS duration  was greater
in  those  patients  with  a  longer  time  between  ToF  repair  and  PVR  (r.̂38,
p=.O4)  but  was  not  related  to  age  at  initial ToF  repair.  Despite  a  significant
reduction  in  RV  size  following  PVR,  there  is no  change  in QRS  duration.
QRSd  >180  msec,  is  unusual  in  young  patients  following ToF  repair. Early
PVR  may prevent  further  RV dilation  and QRS  prolongation  thus  reducing
the  risk  of  ventricular  dysrhythmias  and  sudden  death

340
QTc  dispersion  is  increased  after  well  repaired  coarctation  of  the
aorta: implication  for  sudden  death
Pisacane  C,  Pacilco  G,  Sarubbi  B.,  Russo M.G.,  CaXabrb  P.,  Capozzi  G.B.,
Calabrb  R.
Division of Pediatric  Cardiology,  2^  University  of Naples,  Monaldi  Hospital,
Naples,  Italy

Background.  Long  term  data  show  a  higher  than  expected  incidence  of
sudden  death  in  patients  (pts) with  repaired  aortic  coarctation  (rCOA).The

etiology  for  sudden  death  in  this  population  has  not  been  investigated. An
increase  in  QTc  dispersion  (QTcD)  has been  considered  as predisposing  to
serious  ventricular  arrhythmias  or  sudden  death  in  various  cardiac  diseases.
Purpose. To  determine  if QTcD  is increased  in  pts  with  rCOA  following a
good  operative  result.  Methods.  Pts  with  rCOA  were  recruited  with  the
following  criteria:  1) arm-leg systolic  pressure gradient  <  20 mmHg; 2)  nor-
motensive  at  rest  and  3)  no  aortic  stenosis.  Pts  and  age-matched  healthy
controls  underwent  electrocardiographic  and  2D  echocardiographic  study
with measurements  for QTcD and  left  ventricular  (LV) mass indexed to body
surface  area  (LVM/m2).  Results. The  study  consisted  of  40  pts  (mean  age
12.3+6.5  years)  followed-up  after  a successful  rCOA  (mean  age at coarctec-
tomy  4.8+5.1  years;  follow-up  after  surgery  7.4–4.9  years).  QTcD  and
LVM/m2  were  significantly  greater  in  pts  vs control  [65.4–21.6  vs 38.3–11
ms; p<0.0001  and  1.8–2.2  DS  (Z-score), p<0.05, respectively]. No  signifi-
cant correlation  was found  between QTcD  and LVM/m2, age at surgery and
postoperative  follow-up.  Conclusion.  Pts  with  rCOA  and  a good  operative
result  show  an  abnormally  increased  QTcD. These  data, combined  with  the
observation  that  QTcD  is  not  correlated  to  the  LVM/m2,  suggest  that  in
these pts other factors  (e.g., increased sympathetic  tone and myocardial  fibro-
sis)  may  be  responsible  for  these  electrophysiological  abnormalities.  Owing
to  the  prognostic  values  of QTc  dispersion  a careful  follow-up  is  warranted
in  these pts.
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Chronological  distribution  of  malignant  arrhythmias  in* pediatric
and  congenital  heart  disease  population
Elizabeth  Stephenson,  Kathleen  Barrett,  Mark Alexander, John Triedman,  Edward
Walsh,  Charles  Berul
Children’s Hospital,  Boston; Harvard Medical School,  Boston,  MA,  USA

Background: Recent  studies  have  found  variation  in  the  frequency  of  acute
cardiovascular  events  in  the  adult  population,  including  life-threatening
arrhythmias. These  studies  have  suggested  an  increase  in  such  events  in
the  late  morning;  similarly,  increases  are  seen  in  winter  and  early  spring,
compared  with  the  remainder  of  the  year.  Pediatric  patients  represent  a
unique  population, accounting  for  <  1% of  all ICD  implants. We  sought  to
determine  whether  pediatric  ICD  recipients  also  have  circadian  and  seasonal
variability  in  shock  frequency.  Methods: We  retrospectively  examined  our
patients  with  implantable  defibrillators  to  assess the  timing  of  life-threaten-
ing arrhythmias. Our  population  consists of children and  adults with  congenital
heart  disease, a total  of 70 patients who  have  had  ICDs placed  for  previously
identified  malignant  arrhythmias. Data  from  1/1996 to  11/2000  was consid-
ered,  with  20  patients  receiving  therapy  for  ventricular  tachycardia  or
fibrillation,  a  total  of  57  therapies.  Results: We  analyzed  several  variables
including  time-of-day,  day-of-week,  and  month-of-year.  Unlike  in  adult
patients, very  few events occurred  in the morning  (less than  2% of all events
occurred  between  midnight  and  6  a.m.), with  the most  therapies  occurring
between  6  p.m. and  midnight  (42%). Therapy  was required  more  frequently
in  fall  and  winter  (Sept-Jan); these  5  months  represented  60% of  the  total
therapies  given throughout  the  year. The  day of the  week  also varied  from a
normal  distribution, peaking on  Mondays with  25% (expected  rate  =  14%),
strikingly similar to adult ICD patient studies. Conclusions: The pediatric and
adult  congenital  heart  disease populations appears to show some seasonal and
daily  trends  in ICD  event  rate,  as seen  in  the  adult  populations. These  find-
ings  suggest  modes of arrhythmia  vulnerability  that  may be in part  unrelated
to  occupational, physical, and emotional  stressors.
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Atrioventricular  septal  defect:  when  is  the  left  side  too  small  for
biventricular  repair?
Stevenson JC
Cardiology,  Children’s  Hospital And  Regional Medical  Center,  Seattle, WA,  USA

In  patients  with  atrioventricular  septal  defect  (AVSD), it  can  be  difficult  to
predict  the  adequacy  of  left  heart  structures  for  biventricular  (2V)repair.
During a  two year period, 25 infants  with AVSD presented  for  surgery. In 3,
the  defect  was  severely  unbalanced,  and  Norwood  procedures  were  per-
formed.  In  22, 2-D  echocardiograms  suggested  candidacy  for  2V  repair.
However,  in  only  15/22  was  2V  repair  possible, suggesting  a low  sensitivity

’  for  2D  prediction  of  adequacy  for  2V repair. In  an  attempt  to  improve  this
sensitivity,  transesophageal  echocardiograms  on  these  22  infants  were
reviewed.  From 4 chamber  images, the  distance between  the hinge points of
the  left  sided  AV apparatus  was  measured,  and  expressed  as  a  z-score. The
maximal  diastolic  areas  of  LV  and  RV  were  measured,  and  expressed  as
LV/RV%.  Z-scores  ranged  from  -1.0  to  -6.0. The  mean  z-score  for  those
with  unsuccessful  2V  repair  was  -4.5,  vs  -2.75  for  those  with  successful
repair, p0̂.001.  However, 3 patients with  z-scores of-4.0  and -4.1  had suc-
cessful  2V  repair, suggesting that  z-score  alone  was inadequate  to predict  2V
repair. The  mean  LV/RV  area  ratio  was  41.3% in  those  with  unsuccessful
repair, vs 96.5% in those with  successful  repair, p=0.001. When  z-scores  and
area  ratios  were  considered  together,  all  patients  with  area  ratios  <54% and
r-scores  lower  than -3.4  had  unsuccessful  2V  repair. Using  these  criteria  in
the  subsequent  three  years,  the  sensitivity  for  prediction  of  successful  2V
repair  by  2D  echo  was  100%, commending  the  use of  these  measurements
for  this  difficult  problem.
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Doppler  ultrasound  evaluation  of  Blalock-Taussig  shunt  velocity
profiles  ^  assessment  of  pulmonary  artery  pressure  and  flow  in
infants  with  complex  cyanotic  congenital  heart  disease
Milind  Chaudhari,Joo  T  Heng,John  Wright, Joseph  De  Gioiitumi,  Eric  Siloiv,
Oliver  Stumper
Birmingham  Children’s  Hospital,  Birmingham,  UK

Objective:  To  evaluate  the  potential  utility  of  continuous  wave  Doppler
velocity profiles  obtained  across modified  Blalock-Taussig shunt (B-T  shunt)
in  the  non-invasive  estimation  of pulmonary  artery  pressure  and  pulmonary
blood  flow.  Background:  Critically  ill  neonates  with  complex  congenital
heart  disease frequently require a modified B-T shunt  as the first step for  sur-
gical  palliation. Early  postoperative  haemodynamic  problems  are  frequently
related  to  excessive  pulmonary  blood  flow  or  elevated  pulmonary  vascular
resistance. These  two scenarios are often  difficult  to  assess by the  use of stan-
dard  monitoring  techniques.  Previous  studies  have  demonstrated  the  utility
of  ductal  Doppler  flow  velocity  profiles  in  estimating  systolic, diastolic  and
mean  pulmonary  arterial  pressures. Methods:  In  a  prospective  study  of  12
children  with  complex  congenital  heart  disease  in  whom  a B-T  shunt  was
the sole source of pulmonary blood supply, simultaneous  cardiac  catheteriza-
tion  and Doppler  evaluation of shunt flow velocity profiles  were carried  out.
Pulmonary artery pressure  was estimated using the modified Bernoulli  equa-
tion, and  results  were  correlated  with  the catheter  derived  mean  pulmonary
venous  wedge  pressure.  Using  the  time  velocity  integral  of  shunt  flow,
Doppler  estimates of pulmonary blood flow were correlated  with  calculated
pulmonary blood flow using the  Fick principle. Results:There  was a positive
correlation  between  1) The  Doppler  estimates  for  mean  pulmonary  artery
pressure, using  the  diastolic  flow  velocity, and  the  mean  pulmonary  venous
wedge  pressure  (r=0.928; SEE=1.17mmHg; p<  0.001)  and, 2) The  Doppler
derived  and calculated  pulmonary  blood flow (r=0.903, SEE=019  liter/min;
p<0.001)  Conclusion:  Continuous  wave  Doppler  evaluation  of  B-T  shunt
flow  velocity  profiles  provides  an  accurate,  non-invasive  and  reproducible
estimation  of  pulmonary  artery  pressure  and  pulmonary  blood  flow  in
patients  with  a B-T  shunt  as the  sole source  of pulmonary blood  supply.

344
Assessment  of  pulmonary  regurgitation  in  adults  with  repaired
Tetralogy  of  Fallot  ^  comparison  between  Doppler-echocardiogra-
phy  and  MRI
Wei  Li,  Periklis A.  Davlouros, Michael  Gatzoulis,  Derek  G.  Gibson,  Michael Y.
Heneiti
Royal  Brompton  Hospital,  London,  UK

Background: Pulmonary regurgitation  is a common complication  after  repair
of Tetralogy  of  Fallot  and  results  in  chronic  right  ventricular  volume  over-
load, dysfunction,  and  arrhythmia. It  has been  recognized  as a cause of mor-
bidity  and  even  mortality. Currently  there  is no gold  standard  technique  for
assessing  pulmonary  regurgitation  severity  in  these  patients.  Methods: We
studied  20 asymptomatic  patients  (aged 31+10  years, 23–5  years  after  initial
repair,  8  females)  using  Doppler-  echocardiography  and  compared  with
MRI.  Right  ventricular  end  diastolic  dimension  was  taken  from  a  frozen
image  of  the  parasternal  view.  From  the  continuous  wave  Doppler  trace,
pulmonary  regurgitation  was  classified  as  mild  when  pressure  drop  was

maintained  during  diastole,  moderate  when  equilibration  between  pul-
monary  artery  and  right  ventricular  pressures  occured  in  late-diastole  and
severe when  in mid-diastole. Also, the ratio between pulmonary  regurgitation
duration  and  total  diastole  was  used  to  assess the  degree  of  regurgitation; a
ratio  =>85%  for  mild,  60-85%  for  moderate  and  =<60%  for  severe.
Pulmonary  regurgitant  fraction  was  assessed  using MRI;  0̂15% for  mild,
15̂30%  for  moderate, and =>30% for severe. Results: 8 patients  were  found
to  have  severe  regurgitation  by  the  two  techniques.  Echo  confirmed  3/4
patients with moderate regurgitation and the remaining had mild regurgitation
by  the  two  techniques  (r=0.64, p<0.07).  Doppler  pulmonary  regurgitation
duration/diastole  ratio  correlated  with  MRI  regurgitant  fraction  (r=-0.54,
P=0.03). Echo  assessed  right  ventricular  end-diastolic  dimension  correlated
with  MRI  end-diastolic  volume  index  (r=0.68, P=0.005)  and  end-systolic
volume index  (r=0.61, P=0.02). Conclusion: Significant  pulmonary  regurgi-
tation  is commonly  seen in asymptomatic  patients with  repaired Tetralogy of
Fallot. This  and  its  effects  on  right  ventricular  dimensions  can  equally  be
assessed by echo  and MRI  techniques.

345
Ventricular  septal  defects  visualized  by  three-dimensional  echocar-
diography
Roemer  U,  Hoch  M.,  Kozlik-Feldmann  R.,  DurouxA.,  Daebritz  S.*,  Netz  H.
Department  of Pediatric Cardiology and Intensive  Care,  *Department  of Cardiac
Surgery, Grosshadern  University  Hospital, Munich,  Germany

Echocardiography  is  the  major  diagnostic  tool  in  pediatric  cardiology.
Currently  3-D-echocardiography  is  increasingly  available.  We  report  our
experience  with  3-D  reconstruction  of  intracardiac  malformations,  particu-
larly VSDs. 3-D  dataset  acquisition  was performed  under sedation  at  the  end
of  cardiac  catheterization. We  used  a  Hewlett  Packard  Sonos  5500  echo-
machine  with  the  HP  transthoracic  transducer  R5012  using  a  rotational
scanning method  for  data  acquisition. The  video output  was transferred  to a
Tomtec  reconstruction  system  (Echo  scan  4.2,Tomtec,  Munich,  Germany).
3-D  images  of  various VSD  types  were  reconstructed  offline:  perimembra-
nous VSD  by  LV en  face  views  and  new  cutplanes, doubly  committed VSD
by  LV and  RV en  face  views showing  the  distance between  the  upper  bor-
der of the VSD  and both the  aortic  and the pulmonary  valve rings, AV valve
anatomy in patients  with AVSD.VSD morphology  in patients with  tetralogy
of  Fallot.  The  results  were  compared  with  intraoperative  findings.  The
learning curve  for  data acquisition dropped  from  35% of the 2-D  images not
suitable  for  3-D  reconstruction  at the beginning  of the  study  to  10% at  the
end. Intraoperative  findings  confirmed  the  results  of  3-D  echocardiography,
particularly  area  measurement  and  shape  visualization  of VSDs  and  relation
to  other  cardiac  structures  in  all patients. 3-D  echocardiography  is a  useful
diagnostic  tool  in  determining  position  in  addition  to  2-D  scans, size  and
shape  of  different  VSDs  and  their  relation  to  cardiac  structures  in  children
with  complex  congenital  heart  disease.

346
Utilizing  intraoperative  transesophageal  echocardiography  to  pre-
dict  future  neo-aortic  valve  function  after  the  Ross  procedure
Marino  B.S.,  Wertiovsky  G.,  RychikJ.,  Montenegro  L.,  Spray T.L.,  Cohen  M.S.
Children’s  Hospital  of Philadelphia, University  Of  Pennsylvania,  PA,  USA

The Ross procedure  (Ross)  is an attractive alternative to mechanical, porcine,
and homograft  valves in the  treatment  of aortic  valve disease in  children  and
adolescents. The  ability  of  the  intra-operative  transesophageal  echocardio-
gram  (TEE)  to  predict  post-operative  neo-aortic  valve  function  after  the
Ross  has  not  been  evaluated. The  purpose  of  this  study  was  to  determine
how the  intra-operative TEE  correlated  with  the  pre-discharge  and  follow-
up  transthoracic  echocardiograms  (TTE). All  patients  who  underwent  the
Ross  between  1/95  and  9/00  (n=88), who  had  an  intra-operative TEE, a
pre-discharge  and  follow-up  TTE  were  eligible  for  inclusion.  Eighty-six
patients fit entry  criteria. Median  age  at Ross  was 9.7–7.6  yrs. Median  time
to  pre-discharge TTE  was 4 days  (1̂35 days)  and median  time  to  follow-up
TTE  2.5  yrs  (1  mo-5.5  yrs).  No  patient  had  more  than  mild  neo-aortic
insufficiency  (neo-AI)  noted on the intra-operative TEE. However, 3 patients
(3.5%) had at  least moderate  neo-AI noted on discharge TTE, and  14 patients
(16.2%) had at  least moderate  neo-AI at most  recent  follow-up  1 lh.During
follow-up  6  of  these  14  patients  underwent  replacement  of  the  neo-aortic
valve. All 4 patients with  mild  abnormalities of the pulmonary  valve prior  to
the  Ross  required  replacement  of the  neo-aortic  valve, despite  intra-opera-
tive TEE  that  suggested  adequate  function. Two  of  the  8  patients  who  had
previous  ventricular  septal  defect  (VSD)  repair  required  replacement  of  the
neo-aortic  valve  due  to  distortion  of  the  pulmonary  annulus.  Significant
neo-AI  on intra-operative TEE  after  the Ross  is uncommon.  Intra-operative
TEE  findings  do  not  predict  the degree  of  follow-up  neo-AI  if  the  patient
has abnormalities  of the  native pulmonary  valve  or  annulus due  to  congeni-
tal defect  or secondary  to  previous VSD repair.

347
Doppler  evaluation  of  aortic  regurgitation  in  children
Elshershari H.,Alehan  D.,  BilgicA.
Hacettepe  University  Children’s  Hospital, Ankara,  Turkey

Doppler  indexes  have  been  used  successfully  to  determine  the  severity  of
aortic  regurgitation  (AR)  in  adults but  have not  been  evaluated  in  children.
To  determine  the  accuracy  of  Pulsed,  Color,  and  Continuous-wave  (CW)
Doppler  echocardiograpghic  indexes  in  assessing  the  degree  of  AR  in
children, the correlation between the  non-invasive measurements  and angio-
graphic  grading of the regurgitant flow (1+ to 4+)  was examined  in  14 chil-
dren  (mean  age  11 – 3  years)  with  chronic AR.  Forward  and  reverse flows
in  the  aortic  arch  were  evaluated  from  the  suprasternal  notch  using  pulsed
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Doppler. Aortic  time-velocity  integrals  (TVI)  were  measured  during  systole
(forward  flow)  and  diastole  (reverse flow), and  the  ratio  of reverse  to  forward
TVI  (%)  was calculated. Doppler  color  flow mapping  was  used to  detect  and
assess the  severity  of AR  (which  appears  as mosaic  turbulent  signals  extend-
ing  in  the  left  ventricular  outflow  tract  during  diastole)  by using  four  color
Doppler  grades  of severity. The  envelope  of the flow velocity pattern  in dias-
tole  was recorded  from the CW  Doppler  signal of AR  with the  transducer  in
the lower sternal border to determine  the peak flow velocity and deceleration
slope indexes.The  ratio of reverse to  forward  aortic TVI  and Color flow map-
ping grading showed strong correlation  with  anjiographic  grade (r=  0.89  and
r=  0.87, respectively)  but AR  slope  and  peak  flow  velocity  did  not  correlate-
well with  the angiographic  grade (r=  0.44 and  r=0.72, respectively). We con-
cluded  that  the  severity  of AR  in  children  as  determined  by  angiographic
grading can  be  estimated  with  reasonable  accuracy  by noninvasive  technique
based  on  color  and  puked  wave  Doppler. Use  of  these  indexes  may  obviate
the need  for  angiography  to  detect  the  severity  of AR  in  Children.

348
Stress  echocardiography  and  selective  coronary  arteriography  in
patients  with  transposition  of  the  great  arteries  (TGA)  and  arterial
switch  (ASO)
Spadoni  I.,  Ciusti  S.,Terrazzi  M.,  Carmitiati  M.,  Vanini  V,  Costa  S.,  Rcdaelli  S.
CNR  ’C.  Pasquinucci’  Hospital,  Massa  and  ’S.  Dotiato’  Hospital,  Milan,  Italy

Since  1996  in  our  Department  patients  with  TGA  and  ASO  underwent
Stress echocardiography  and selective coronarography  to  identify  myocardial
ischemia  caused  by  abnormalities  of  the  coronary  arteries.  Forty-nine
patients, mean  age 6–3  years  (range  4 months-21  years), mean  weight  21–8
Kg  (range  6̂61), underwent  Dypiridamole  echo  and  selective  coronarogra-
phy  under  general  anesthesia  4  months-17  years  (mean  6–3  years)  after
operation. Dypiridamole  echo  was  well  tolerated  without  complications. In
47 patients  (96%), included 2 cases with  ischemic  basal ECG and  13 with rest
abnormalities  of  segmental  motility, no  ischemic  regional  dyssinergies  were
induced  by  Dypiridamole.  In  this  47  patients  no  coronary  lesions  were
detected  by coronarography. Dypiridamole  echo  was positive  for  ischemia  in
2 pts: one  patient did not  show coronary stenosis. Dypiridamole  scintigraphy
in this patient  demonstrated  segmental  perfusion  alterations, probably  caused
by  microcirculation  abnormalities.  In  the  other  patient,  occlusion  of  the
ostium  of  the  right  coronary  artery  and  severe  stenosis  of  the  anterior
descending  were  identified. The  sensibility  and  specificity  of  Dypiridamole
echo  were  100% and  98% respectively. To  test  the  myocardial  regional  con-
tractility under  the  eflfect  of a pharmacological  agent  inducing ischemia  with
a  different  mechanism  from  Dypiridamole,  11  pts  with  negative
Dypiridamole  echo  and  coronarography, mean  age  12–1  years (range  9̂14),
mean  weight  41–16  Kg  (range  27-63),  underwent  Dobutamine  echo  4
years–6 months  (range  3̂5 years)  after  the  previous evaluation. None  of the
11 cases showed  ischemic dyssinergies  induced by Dobutamine, that  was well
tolerated  without  complications. Our  experience  demonstrates  the  feasibili-
ty  of  Dypiridamole  echo  and  Dobutamine  echo  in  children  and  the  good
correlation  of both  tests  with  coronarography.  Stress echocardiography  is the
method  of  choice  for  selection  of  candidates  to  coronarography  in  the
follow  up  of patients.

349
Assessment  of  the  atrioventricular junction  in  atrioventricular  sep-
tat  defect  by  three-dimensional  echocardiography
Michael  Rigby,  Piers Daubeney,  Dominic  Abrams,  Michael  Henein,  Manjit  Josen
Royal  Brompton  Hospital,  London,  UK

25 children  with  an atrioventricular  septal  defect  were  investigated  by three-
dimensional  echocardiography.  In  each  case  there  was  a common  atrioven-
tricular junction  guarded by a common  valve, with  four  or  five leaflets. In  15
cases, the superior  and inferior  bridging leaflets  were separate structures with
the  common junction  guarded  by  a  common  valve  orifice.  In  10  cases, a
tongue  of  valve  tissue joined  together  the  facing  surfaces  of  the  bridging
leaflets, producing  separate  valve  orifices.  In  3  of  these, the  bridging  leaflets
were  attached  to  the  crest  of the  ventricular  septum  so  that  only  an  intera-
trial  communication  was  present.  In  3  patients,  the  bridging  leaflets  and
tongue  attached  to  the  underside  of the  atrial septum, giving rise to  only  an
interventricular  communication.  In  2  patients  with  two  valve orifices, both
interatrial  and interventricular  communications  were observed.There  were 2
patients  in  whom  there  was  no  interventricular  or  interatrial  communica-
tion. The  left  ventricular  component  of the  common  valve  had three  leaflets
in  22; in  3  cases  the  left  mural  leaflet  was absent, giving  the  left  part  of  the
valve  a bileaflet  configuration.  Four  patients  had  a  dual  orifice  left  compo-

nent  caused  by the joining  together of adjacent  leaflets  by anomalous bridg-
ing  valve  tissue. When  three-dimensional  echocardiography  was  compared
with  conventional  echocardiography, the latter  failed  to demonstrate  absence
of  the  mural  leaflet  in  2  cases  and  a  dual  orifice  arrangement  in  2. Three-
dimensional  echocardiography  may  lead  to  the  detection  of  additional
abnormalities, which  may  have  an  influence  on surgical  treatment.

350
The  impact  of  intraoperative  transesophageal  echocardiography  on
reinstitution  of cardiopulmonary  bypass  following  surgery  for  con-
genital  heart  disease
Kristin  K.  Galli,J. William  Gaynor, William  M.  DeCampli,  Tom  R.  Karl,  Tltomas
L.  Spray, Jack  Rychilt
Children’s  Hospital of  Philadelphia,  PA,  USA

Outcome  following  repair  of congenital  heart  disease  continues  to improve.
Intraoperative  transesophageal  echocardiography  (IOTEE)  is  commonly
used  to  assess the  adequacy  of repair  of congenital  heart  disease. We  sought
to  evaluate  the impact of selective  IOTEE on  the  decision  to  return  to  car-
diopulmonary  bypass  (CPB)  at  our  institution.  From June  1998-Oct  2000,
1128 procedures  using CPB  were  performed.  IOTEE  was requested  in  474
(42%)  cases: 170 (35%) septal  defect  corrections, 88  (19%)  valve  procedures,
86  (18%) Tetralogy of Fallot  repairs, 28  (6%) outflow  tract reconstructions, 25
(5%) corrections  for  transposed great arteries,  17 (3.5%) palliative  procedures
for  single  ventricle, and 36  (8%) other. Of those  who  underwent  IOTEE, 60
(12.6%)  had  reinstitution  of  CPB. Reasons  for  returning  to  CPB, as identi-
fied  by IOTEE, included  residual septal  defects  in  12  (20%), valve  regurgita-
tion  in  11  (18%),  outflow  tract  obstruction  in  10  (17%),  ventricular
dysfunction  in 6 (10%), valve stenosis  in 4 (7%), venous pathway  obstruction
in I (1.7%), perivalvar leak in  1 (1.7%), atrial  baffle  leak  in  1 (1.7%) and mul-
tifactorial  in  13 (22%). Six patients required  more  than one  additional course
of CPB, 5  for severe  valve regurgitation  and one  for  ventricular  dysfunction
with  mitral  and  aortic  regurgitation.  Four  patients  who  did  not  return  to
CPB  during  their  initial  operations  required  additional  surgery  during  the
same hospitalization.  In all  four, IOTEE during the  first  procedure  identified
residual  defects  initially deemed  acceptable  (VSD in 2, and  neo-aortic  insuf-
ficiency  in 2) however, the ensuing clinical courses prompted  further  surgery.
In  the current era, selective IOTEE  plays a valuable  role  in  identifying  resid-
ual  structural  and  functional  defects  in  a  significant  number  of  patients
(12.8%)  and  contributes  to  the  overall  excellence  in  outcome  for  repair  of
congenital  heart  defects.

351
Mechanisms  of ventricular  function/dysfunction  during  exercise  in
post-operative  congenital  heart  disease
G.G.S.  SandorJ.E.  Potts, H.J.  Duncan,  M.T.  Potts, E.  DeSouza
Division  of  Cardiology,  B.C.’s  Children’s  Hospital,  Vancower, BC,  Canada

Introduction:  Patients  with  post-operative  congenital  heart  disease  (CHD)
have been  found  to  have a lower exercise  capacity than  healthy  age-matched
peers.  Standard  treadmill  testing  does  not  assess  ventricular  function.  The
purpose  of this study  was to examine the mechanisms of ventricular  function
and  interaction  in  a  group  of  32  CHD  patients  using  staged  semi-supine
cycle  ergometry  (SSCE). Methods: Twenty-two TET  patients  (9.8 years old;
8.2  years from surgery); 7 TGA-6  atrial repair/1  Rastelli  (10.9 years old; 10.1
years  from  surgery); and  3  Fontan  (14.9  years old;  11.1  years  from  surgery)
underwent  SSCE  testing. Two-dimensional  echocardiographic  imaging  in
parasternal  long, short, apical  four, long  axis and  2 chamber  views were  per-
formed  during  exercise  to  assess  ventricular  function  and  wall  motion.
Normal  wall  motion  response  was  defined  as  increased  contractility  with
exercise  with  movement  in  the  appropriate  direction. Results: Twelve TET
patients  had  resting RV and septal  wall motion  abnormalities, but  contractil-
ity  improved  with  decreased  RV  area  during  exercise  (GplA).  Five  showed
decreased contractility with decreased RV area during exercise (GplB), while
five showed  no change  in  contractility  or  RV  area during  exercise  (GplC).
Two  atrial  repaired TGA  patients  had  increased  RV  and  septal  contractility
with  increased  RV  area  during  exercise  (Gp2A); 2  showed  decreased  con-
tractility  and  area  change  (Gp2B); and  2  showed  no  change  in  contractility
but  increased  RV area  (Gp2C).TbeTGA  Rastelli patient  responded  similar-
ly to the GplA patients.The  3 Fontan  patients responded similarly  to  GplC
patients  showing  no  change  in  contractility  or  RV  area  during  exercise.
Conclusions: Staged SSCE with echo-Doppler  measurements can be used to
demonstrate  the  presence  of  ventricular  dysfunction,  poor  contractility,  and
wall  motion  abnormalities  during  exercise  in  children  with  post-operative
CHD.
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Staged  semi-supine  cycle  ergometry  stress  echocardiography  in  the
evaluation  of  cardiac  function  in  children  with  congenital  and
acquired  heart  disease
G.G.S.  SandorJ.E.  Potts, H.J.  Duncan,  M.T.  Potts, E.  DeSouza.T.WRowland,
B. G.  Sinclair
Division  of  Cardiology,  B.C.’s  Children’s  Hospital,  Vantouivr, BC,  Canada

Standard  treadmill  stress  echocardiography  (echo)  does  not  assess  hemody-
namics or myocardial function  during exercise. In order to accomplish this, we
have  developed  a  stress  echo  technique  using  semi-supine  cycle  ergometry
(SSCE)  with  incremental  exercise  in  3  minute  stages  to  volitional  fatigue.
Simultaneous blood  pressure, ECG, and echo-Doppler  are performed  before,
during each stage, and after  exercise. Power output, BP, HR, LVED, LVES, pos-
terior wall thickness (PWs), and peak aortic Doppler  velocity are obtained. SF,
MVCFc, stress  at  peak  systole, VTI, ejection  time, stroke  volume  index, and
cardiac index are calculated. Segmental  wall motion  is assessed using ASE cri-
teria. We  have  tested  a total  of 69 patients  and  12 normal  subjects  using  this
technique.There  were 32 patients assessed for  cardiomyopathies  (19  following
anthracycline  treatment,  4 dilated, 3  post  viral, 2  with  haemachromotosis,  2
hypertrophic, and  2 miscellaneous). Twenty  patients  were  assessed with  valve
disease; 6 had stenotic  valves (3 aortic, 3 mitral)  and  14 had  regurgitant  valves
(6 aortic, 5 mitral, 2 Ebsteins, 1  mixed). Six transplant  patients, 5 post-Mustard
TGA patients, and 6 miscellaneous patients were  also assessed. Normal  values
included: workload=1240joules<-l;HR=181  bpm; a change  in  SF>10%;an
increase  and plateauing of  SVI; and an  increase  in CI  by  2̂5 L<min-1  from
resting value. In normals, wall motion  increased  in  all segments with exercise.
Echo was successful  in more than 90% of patients. Abnormal  responses in SVI,
CI,  contractility,  and  segmental  wall  motion  were  obtained  in  all  patients.
Significant  stenoses  were  found  in  aortic  and  mitral  valves  and  the  SVC  of
post-operative  Mustard  patients. SSCE  is an excellent  technique  for  evaluat-
ing  hemodynamics,  myocardial  function,  wall  motion,  and  can  be  used  to
unmask  stenoses during exercise.

353
Impact  of  staged  procedures  on  right  ventricular  size  and  function
for  hypoplastic  left  heart  syndrome  (HLHS):  three-dimensional
echocardiographic  study
Sherwood  MC,  Marx  CR
Children’s  Hospital,  Boston,  MA,  USA

The  impact  of staged  procedures  in HLHS on  RV systolic  function  has been
difficult  to  quantify.  2-D  echo  has  based  measurements  on  inappropriate
assumptions  of  RV morphology. 3-D  echo  allows accurate  assessment  of RV
volumes  and EF not  dependent  on geometric  assumptions. We measured  RV
volumes and EF after  staged surgical procedures  by 3-D  echo in patients with
HLHS.  3-D  echo  RVEDV, RVESV  and  EF  were  performed  in  30  HLHS
patients on  35 occasions. 2-D  echo  sequential  acquisitions  were  obtained  by
subcostal  rotational  scanning. 3-D  measurements  were performed  on  a dedi-
cated 3-D  echo system  (TomTec). Results  expressed  as mean +/-  SD. (Table)
ANOVA  of  EDV  and  EF  revealed  no  statistical  difference  between  groups,
p=0.19. However, EDV  was different  following  stages I and  III, p=0.03, with
no  difference  in  EF, p=0.1. Comparison  of stage  III  and controls  revealed  no
difference  in  EDV, p=0.12, but  a significant  difference  in  EF, p=0.0002. 3-D
echo  demonstrates  that  patients  with  HLHS  following  Stage  I  have  higher
RVEDV than following  Stage  III, with no difference  in EE Patients  following
Stage  III have similar EDV than  normal  controls, but  lower EEWe  speculate
the  changes  reflect  significant  alterations  in  pre-load,  and  EF  remains
depressed  from  increased  afterload  and other  presently  undefined  factors.
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Outcomes  following  repeat  cardiac  transplantation
Ruchir  Sehra, Paul A.  Cheahia,  Joyce Johnston, James  Fitts, Richard  Chinnock,
Leonard  Bailey
Loma  Linda  University, Loma  Linda,  CA,  USA

BACKGROUND: Cardiac  transplantation  is a safe  and  effective  strategy  for
severe heart  failure  and congenital heart  disease in children. Over time, accel-
erated  graft  coronary  disease  (CAD)  and  dysfunction  may  require  repeat
transplantation  (RT). Information  regarding the outcomes  after RT  is limit-
ed. The  purpose  of this study  was to evaluate  graft  survival  and morbidity  in

children following RT. METHODS: Data  were reviewed from 388 pediatric
heart  transplant  recipients  from  11/85  to  11/00. RT  secondary  to  CAD  or
hemodynamically  significant  graft  dysfunction  occurred  in  17  patients.
Seventeen  age, sex  and  era  (date  of transplant)  matched  patients  who  were
undergoing  initial  transplant  served  as controls. All  values  are  mean  –  stan-
dard  deviation. RESULTS: Mean  age  was  12.0  –  2.9  y.o. for RT  recipients
and  12.1 –  3.7  y.o. for controls. Six year Kaplan-Meier  actuarial  graft  survival
was nearly  identical  in RT  vs controls (71% v. 77%, p=0.46, see graph). No
statistical  differences  were  noted  between  the  two  groups  in  freedom  from
rejection, freedom  from  hospital  readmission  after  initial  discharge, and  free-
dom from  serious  infection.  Mean length  of  stay  after  RT  was  19.4  –  10.7
vs  14.6  –  6.8  days for  controls  (p =  0.08). CONCLUSIONS: Repeat  car-
diac  transplantation  in  pediatric  patients  for  CAD  or  hemodynamically  sig-
nificant  graft  dysfunction  demonstrates  similar  graft  survival  as  initial
transplantation.  In  addition, no  increased  morbidity  is  noted  as  assessed  by
rejection, serious  infection,  or  hospital  readmission.

355
Sustained  elevated  concentrations  of  cardiac  troponin  T  during
acute  allograft  rejection  after  heart  transplantation  in  children
Hakan  Wahlander,  Christer  Kjellstrom*,  Daniel  Holmgren
Departments  of  Pediatrics,  Division  of Cardiology and  *Pathology,  Goteborg
University, Goteborg, Sweden

The  diagnosis  of  acute  allograft  rejection  after  heart  transplantation  is  still
heavily dependent on  endomyocardial  biopsy. In children, where  the  method
may be technically  difficult  and associated with complications, a non-invasive
technique  would  be  desirable. The  present  study  evaluated  the  myocardial
damage  marker  cardiac  troponin T  as a  marker  for  rejection  in  heart  trans-
planted  children. Serum  from  peripheral  venous  blood  was collected  at  124
endomyocardial  biopsies  in  14  heart  transplanted  children  (1̂20  years).
Serum  levels of troponin T  was compared  to  histological  rejection  according
to the International  Society of Heart and Lung Transplantation  (ISHLT 0̂4).
Nine  episodes of rejection  ISHLT 3 were  found  in 7 children. During  rejec-
tion  troponin T  increased  from  0.05+0.07  (meantS.D.)  to  0.26–0.27  ug/1
and remained elevated  at 7 and  30 days thereafter  (0.10–0.11 and  0.3610.38
ug/1, respectively)  before  returning  to normal  50̂430 days after  rejection.  In
surveillance  biopsies, there  was a considerable  variation  in  troponin T  at  all
rejection  grades  (ISHLT 0: 0.04  (0.01-2.04)  ug/1 (median(range)), ISHLT  1:
0.06  (0.01-0.67)  ug/1,  ISHLT  2:  0.08  (0.01-1.42)  ug/1,  ISHLT  3:  0.17
(0.01-0.93)  ug/1). A  receiver  operating  characteristics  curve  for  troponin  T
versus biopsy ISHLT rejection  grade revealed  an area under the curve of 0.71
indicative  of  a  moderate  predictive  value  for  troponin  T. However,  using a
cut-off  of 0.015  ug/1, yielded  a specificity  as low  as 36%, with a sensitivity  of
89%, while  a cut-off  of  0.1 ug/1 resulted  in  a sensitivity  of 53%  and  a speci-
ficity of  77%. Thus, we  found  that  troponin T  increased,  and  remained  ele-
vated  for  at  least one month  during acute  rejection. However, the  diagnostic
power  for  a  single  troponin  T  measurement  was  not  sufficient  to  replace
endomyocardial  biopsy.

356
Pacing  in  pediatric  heart  transplantation  recipients
Ruchir  Sehra, Joyce Johnston, James  Fitts, Richard  Chinnock,  Paul  Checchia,
Leonard  Bailey
Loma  Linda  Utiiversity, Loma  Linda,  CA,  USA

BACKGROUND:  Electrophysiologic  abnormalities  are  commonly  noted
after  heart  transplantation  (HT)  resulting  in  pacemaker  implantation  in
6̂21%  of adult HT  recipients. This  study  examines  the  need  for  pacing  in
pediatric HT recipients. METHODS: Records were reviewed from  388 chil-
dren  who  underwent  HT  at  our institution  from  11/85  to  11/00. Kaplan-
Meier  and  Chi  square  analyses  were  performed.  All  numbers  are  mean  –
standard  deviation. RESULTS: 13/388  (3.4%) HT  recipients  (1.3–  2.3  y.o.)
received permanent  pacemakers. HT  was performed  due  to  cardiomyopathy
in  4  patients  (pts)  and  congenital  heart  disease  in  9  (5  infants). 9/13  (70%)
patients  have  survived  for  3.5  to  13 years. No  difference  (p=0.6)  was noted
in  10 yr survival  between  patients with  (79%)  or  without  pacemakers  (67%)
(see  graph).  Pacemakers  were  implanted  2.8–  3.5  yrs  post-transplant.
Indications  for  pacing  included  symptomatic  sinus  node  disease  in  7/13
(53.8%) & complete  heart  block (CHB)  in 6/13  (46.2%).Two  pts  developed
CHB after  severe rejection  & one after  cardiac cath. Implants were  epicardial
in  6  pts  and  transvenous  in  8  (one  originally  epicardial).  Complications
included  pacer  site  infection  in  3 pts  & lead fracture  in  two. No  association
was noted  for  pacemaker  implant  with  cold  ischemia  time, rejection,  age  at
transplant, nor  coronary  disease. CONCLUSIONS:  Pediatric HT  recipients
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have  a lower  incidence  of permanent  pacemaker  implantation  than reported
in adult  recipients. Need  for pacing does not  adversely  affect  survival in these
children.

357
Mycophenolate  mofetil  (MMF)  allows  reducing  dosage  and  nephro-
toxicity  of  immunosuppressive  therapy  without  leading  to  graft
rejection
Le  BidoisJ,  Niaudet P, Sidi D,Tamisier  D, Vouhe  P,  KachanerJ.
Hopital Necker Enfants  Malades,  Paris,  France

Nephrotoxicity  of  cyclosporine  (Cy)  and  tacrolimus  (Tac)  is  a  major
problem  after  heart  transplantation  (HT).The  purpose  of  our  study  was  to
determine  whether  introduction  of MMF  allowed  a significant  reduction  of
Cy  or Tac  dosage  without  leading  to  acute  cardiac  rejection.  Seven  patients
with  renal  failure  were  included  in  the  study  103  –10  months  after  HT:
MMF  was  started  at  300  mg/m2  bid  for  one  week,  then  increased  at  600
mg/m2  bid, whereas azathioprine  was discontinued  and Cy (6/7) orTa  (1/7)
dosage  was  reduced  by  50%. Age  at HT  was  51+53  months.  Data  prior  to
inclusion  were  as follows: serum  creatinine  111 –38 umol/L, inulin  clearance
46  –10  mL/min/1.73  m2  (N=108–17),  Cy  trough  level  155–21  ng/mL.
Serum  creatinine  was 94–26  umol/L  at  4.6–3.7  months  after  modification
of  therapy  (p=0.02  vs creatinine prior  to MMF). Gastrointestinal  side  effects
were  observed  in  2/7,  leucopenia  in  2/7.  Endomyocardial  biopsy  was
obtained  one month  after  the  therapeutic  modification  in  all patients, show-
ing  grade  0  in  5/7,  grade  1  in  2/7.  No  changes  in  graft  function  were
observed.  Our  data  show  that  a  fifty  percent  reduction  in  cyclosporine  or
tacrolimus  dosage,  associated  with  introduction  of  mycophenolate  mofetil
(MMF),  decreases  nephrotoxicity  and  does  not  result  in  acute  rejection  in
heart  transplant  recipients.

358
Presurgical  management  of  infants  with  hypoplastic  left  heart  syn-
drome
Bourkc K.D.,  Pielm  B.,  Gleason  B.K.,  Boucck  M.M.,  Ivy D.D.,  Sondheimer
H.M.
Tlie Children’s  Hospital/University  Of  Colorado  HSC,  Denver,  USA

Background: Hypoplastic  left  heart  syndrome  (HLH)  remains a difficult  clin-
ical problem. Survival to either  cardiac transplantation or staged palliation has
been  problematic. HLH  was defined  as a condition  with  an  inadequate  left
ventricle  requiring  duct-dependency. All  patients  were  treated  in  an  intent-
to-transplant  protocol. We  reviewed  all  infants  with  HLH  listed  for  cardiac
transplantation  from  1994  through  1999  in  order  to  determine  the  survival
to  definitive  treatment.  Our  approach  has  included  inhaled  nitrogen  in
patients  with  high  oxygen  saturations  as well  as a minimally  invasive  regime
downplaying  intubation, inotropic  support, and length  of ICU  stay. Methods
and  Results: We  conducted  a  retrospective  chart  review  of  all  patients  with
HLH  at The  Children’s  Hospital  of  Denver  listed  for  transplantation  from
June,  1994  through June,  1999. Thirty-eight  of  the  children  (84%)  survived
to  transplantation.  Orthotopic  cardiac  transplantations  were  performed  at
6-166  (median  80.5)  days of  life. Inhaled  nitrogen  was  used  in  42  (93%)  of
the  children,  and  very  few  patients  ultimately  ended  up  on  supplemental
oxygen.  Improved  oxygen  saturation  was  achieved  by  late  atrial  septostomy
in  13  (29%)  of  the  patients  at  5-209  (median  56)  days of  life. Less than 25%
of  the  infants  required  inotropic  support  and  40% were  intubated  but  only
for  1̂22  (median  3) days. Eighteen  children  (40%) were stable enough to be
discharged  home  on  a  prostaglandin  infusion  prior  to  receipt  of  a  donor
heart. Seven patients died  while listed  for  transplantation. Two of these deaths
were  attributable  to  late  surgical  intervention.  Conclusions:  These  data
indicate  that  infants  with  HLH  can  be  successfully  managed  to  the  time  of
cardiac  transplantation  with  minimal  intervention.

359
Cardiothoracic  transplantation  for  congenital  heart  disease
R.  Radley-Smith, N.  Banner, A.  Khaghani,  M.Yacoub
Royal Brompton  and Harefield  NHS  Trust,  Harefield  Hospital,  Middlesex,  UK

Since  1980, 239  patients  aged between  8  days and 52  years  have  undergone
cardiothoracic  transplantation  (tx)  at  Harefield  Hospital  for  congenital  heart
disease. Ninety  underwent  heart  tx,  145 heart-lung  (H/L)  tx  and  4 bilateral
lung  transplant  with  repair  of  the  underlying  defect.  Patients  undergoing
heart  tx either  had complex  anomalies with  a low pulmonary artery  pressure
(n=66)  or  myocardial  failure  after  previous operation  (n=24). Twenty  of the
patients  undergoing  H/L  tx  had  complex  pulmonary  atresia  and  125

congenital  heart  disease  (CHD)  with  pulmonary  hypertension  (PHT). Four
patients  with correctable  lesions had bilateral lung tx. The  type  of  operation
undertaken  has  been  modified  during  the  series  to  take  account  of  the
increasing  scarcity of donors. Operative  techniques  are adapted  according  to
the  complexity  of  the  anatomy.  In-hospital  mortality  was 36/90  (40%)  for
hearts, 46/125  (37%) for H/L  tx with CHD  and PHT  and  16/20  (80%)  for
complex  pulmonary  atresia. There  were  no  deaths  in  4 patients  undergoing
lung  tx  and  repair. Major  risk  factors  for  early  death  were  age  greater  than
35 years and previous lateral thoracotomy in the H/L  tx group. Actuarial sur-
vival in  the  heart  tx group  was  58%, 53%  44% at  1 year, 5 years and  10 years
respectively  and 60%, 45% and  36% in the H/L  tx group. It  is concluded  that
risk  of  early death  is greater  in  patients  with  complex  congenital  heart  dis-
ease  undergoing  heart  tx  than  in  patients  with  acquired  heart  disease.
Thereafter  survival  in  both  groups  of  patients  is  similar  to  other  patients
undergoing  heart  and heart-lung  transplantation.

360
Ten years  of heart  transplantation  in children: long term  renal  func-
tion  assessment  and  outcome
Abdel Massih T, Le BidoisJ,  Niaudet  P
Necker Ettfants Malades  Hospital,  Paris,  Frame

Out  of  102 children  who  underwent  heart  transplantation  (HTJbetween Jan
1987 and DEC  1997,42  have been  followed  for  at least 3 years and  have been
assessed  for  long  term  renal  function.The  immunosuppression  protocole
included antithymocyte globulins for 3 days, corticosteroids  for 6 months,aza-
thioprine  and neoral.The  mean  age  at  time  of  transplantation  was  8  +-5.2
years.Three  patients  died  3,5  and  12 years  after HT  and 4 were  retransplant-
ed.The  mean  duration  of  follow-up  was  8  +-  5  years.Renal  function  was
assessed  by yearly determination  of inuline clearance  and urine  concentrating
ability  following  the  administration  of  DDAVP.The  mean  inuline  clearance
was 83+-26  ml/min/m2  at  1 year,61+-22  ml/min/m2  at  5 years  and  58+-
13ml/min/m2  at  10  years  while  maximum  urine  osmolality  was  750+-170
mosm/kg  at  1  year,669+-173 mosm/kg  at 5 years and 612+-80  mosm/kg at
10 years.There  was no correlation  between  the  decrease of inuline  clearance
and the dose of cyclosporine  received.The  decline of renal function  is associ-
ated  with  tubulointerstitial  lesions  with  or  without  arteriolar  lesions  in  15
children  who  underwent  renal  biopsies. In  conclusion,  children  with  HT
receiving cyclosporine show  a progressive  decline  of renal  function.
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Plasma  homocysteine  levels  in  paediatric  heart  transplant  recipients
Anne  I. Dipchmid,  Brian W. McCrindle,  Lori J. West,  Lee  N.  Benson
Hospital for  Sick  Children  and University of Toronto, Toronto,  Canada

Background:  Graft  coronary  artery  disease  (CAD)  is  a  major  detriment  to
long  term  survival  in  paediatric  heart  transplant  recipients. Elevated  homo-
cysteine  (HCY)  levels  have  been  demonstrated  to  be  an  independent  risk
factor  for  CAD  in  the  general  population,  and  have  been  shown  to  be
present  in  adult  heart  transplant  recipients. To  date,  there  is  no  published
literature on plasma HCY  levels in the paediatric heart  transplant  population.
Methods: In  this cross-sectional  study, 32  paediatric  heart  transplant  recipi-
ents  had  fasting  blood  samples  analyzed  for  HCY, vitamin  B12  and  folate.
Associations  were explored between HCY  level, renal function, medications,
and  the  presence  of  CAD.  Results:  Median  age  at  transplant  was  4.7yrs
(1  day-17yrs). Median  time post-transplant  at  time of HCY  level  was 1.4yrs
(7 days-5.9yrs). Median HCY  level  was 8.7  mmol/L  (4.4-40 mmol/L)  with
14 patients  (44%) having  an  elevated HCY  level. Elevated  HCY  levels  were
associated  with  lower  serum  folate  level  (p=0.02),  use  of  amlodipine
(n=7,p=0.038), and  use  of  nifedipine  (n=9,p=0.04). There  was no  associa-
tion  with  age  at  transplant,  time  post-transplant,  serum  B12, creatinine, or
lipid  levels, glomerular  filtration  rate, use  of  trimethoprim/sulfamethoxazole
(n=26),  or  choice  or  dose  of  immunosuppressant  agents.  6/31  (19%)  had
graft  CAD  by angiography.  Kaplan  Meier  estimates  of  freedom  from  CAD
were 96% at  1  year, 84% at 2 years, 76% at 3 years, and  51%  at 5 years. 5/24
(21%)  had  an abnormal  dobutamine  stress  echocardiogram  (DSE). Neither
the  presence  of CAD nor  an abnormal  DSE were  associated with  an  elevat-
ed  HCY  level. Summary: HCY  levels  were  elevated  in  44% of  paediatric
heart  transplant  recipients. Though  the  cohort  was  small  and  diere  was
no  direct  association  with  the  presence  of  graft  CAD, elevated  HCY  was
prevalent  and  further  study  is required  to  determine  the  significance  in  this
patient  population.
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362
Dobutamine/atropine  stress  echocardiography:  feasibility,  safety
and  early  results  in  paediatric  heart  transplant  recipients
Anne  I.  Dipchand,  Brian W. McCrindle,  KyongJ.  Lee,  Lori].  West,Jeffrey  F.
Smallhorn
Hospital for  Sick  Children  and  University  of Toronto, Toronto, Canada

Purpose:  a)  To  assess  prospectively  the  feasibility  and  safety  of
dobutamine/atropine  stress  echocardiography  (DSE)  in  paediatric  heart
transplant recipients, and b) To review early results in comparison to the pres-
ence  of  coronary  artery  disease  (CAD)  by  angiography  and  graft  survival.
Methods: In  this prospective  study, 44 DSEs were undertaken  in  34 patients.
Data collected included resting and peak heart rate (HR) and blood pressure,
dose  of  dobutamine  (DB),  requirement  for  atropine  (ATR),  presence  of
changes on electrocardiogram  (ECG), presence  of CAD by angiography, and
patient  outcome. Results: Median  age  at  transplant  was 5.6  yrs  (1  day-16.7
yrs).The median  time  from  transplant  to  first  DSE  was  1.8  yrs (0.51̂0.6yrs).
Looking  at  all  44  DSE  studies,  the  mean  dose  of  DB  was  40+/-10
ug/kg/min. Atropine  was required  in  13 (30%).The mean double  product  at
peak  was  21683+/-4008  beats-mmHg/min  (range  14820-30448).  Target
HR  was achieved in 38 (86%). No ECG  changes were detected  in 41 (93%).
2/44  (5%)  required  termination;  1  for  atrial  flutter  and  1  with  asymmetric
septal hypertrophy who developed a left  ventricular  outflow  tract gradient  of
100 mmHg. Looking  at  all  34  patients, 6/34  (18%)  had  an  abnormal  DSE
with 3/5  (60%, 1  pending) having CAD by angiography. 9/34  (26%) had wall
motion  abnormalities  at rest with  only 3/9  (33%) having an abnormal  DSE.
7/34  (21%)  had  CAD  by  angiography  with  3/7  (43%)  having  an  abnormal
DSE. All  3  deceased  patients  had  normal  DSEs  and  causes  of  death  were
unrelated  to  CAD. The  1 retransplanted  patient  had  CAD  and  an  abnormal
DSE. 1/9  patients developed  progressive  worsening on  serial study with pro-
gression of CAD by angiography. Conclusion:Technically  adequate DSE may
be  performed  safely  in  paediatric  heart  transplant  recipients  and serial  DSEs
may play a role  in the  assessment  of graft  CAD. Long term, sequential  follow
up  is required  to  truly  evaluate  the  impact  of DSE on  patient  management
and outcome.

363
Parental  perception  of  quality  of  life  following  pediatric  heart
transplantation
Blume  E.D.,  DeMaso  D.R.,  Spieth  L.E.,  Bastardi  H.J.
Children’s  Hosptial,  Boston,  MA,  USA

Heart  transplantation  (HTx)  has become  standard  of  care  for  children  with
end-stage  heart  disease. As overall  survival  improves, the  assessment of quali-
ty  of  life  (QOL)  in  this  population  becomes  critical. The  Child-Health-
Questionnaire  (CHQ)  was  sent  to  the  parents  of  49  pts(51̂8  yrs)  who
underwent  HTx  at  a single  center. The CHQ  contains  50 questions  regard-
ing  physical  and  psychosocial  health  status  and  generates  subscale  scores  for
physical,  emotional,  psychological,  behavioral  and  family  functioning.  The
results  were  compared  to  age-matched  U.S. normative  data  from  healthy
controls. Results:Thirty-nine  families  (80%) responded. Median age was 10.5
yrs. There  were  19  boys  (54%). Median  time  since  HTx  was 3 yrs  (range  4
mo-llyrs).  Nineteen  pts  were  transplanted  for  cardiomyopathy  and  16  for
congenital  heart  disease. Twelve  pts  (35%)  were  off  steroids. The  parent-
reported mean physical functioning  and psychosocial summary scores for  the
HTx  pts  were  significandy  lower  than  those  of  healthy  controls(44.3  vs
53.0,p<0.001  and  43.8  vs 51.2,p=0.002). Student’s  t-test  revealed  that  3 of
13  subscale  scores  were  highly  significant:  (l)social-emotional  subscale, a
measure  of  limitations  in  school  work  and  activities  due  to  emotional  and
behavioral  difficulties(74.6  vs 92.5, p<0.001), (2)  parental  emotional  impact
subscale, a measure of parental distress and worry (58.8 vs 80.3, p<0.001), and
(3)  family  activity  subscale, a  measure  of  frequency  in  disruption  in  usual
family  life  (66.9  vs 89.7,p<0.001). There  was no  association  between  QOL
scores and time since HTx, age  at HTx, age  at  survey, or  preHTx  diagnosis.
Pts  currendy  taking  steroids  tended  towards  a  lower  physical  functioning
score. Conclusion: Based on parent-reported  data, child QOL  as measured by
physical  functioning  and  psychosocial  summary  scores  is  significantly  lower
than  that of healdiy  controls. The  largest  impact  appears to  be on  the behav-
ioral  and  emotional  limitations  of the  child  as well  as the  emotional  distress
on  die  family. Prospective  studies  are needed  to  control  for pre-HTx  QOL.
Interventions  aimed  at supporting the  emotional  impact on  the patients and
their  families  are  indicated.

364
Use  of ECMO  as  a bridge  to  heart  transplantation  in  children
Kirshbom  P.M.,  Myung  R.J.,  Bridges  N.D.,  GaynorJ.  W.,  Clark  B.J.,  Spray  T.L.
Children’s  Hospital  of  Philadelphia,  PA,  USA

Heart  transplantation  is  an accepted  option  for  end-stage  cardiac  disease  in
children.  Mechanical  circulatory  support  is  sometimes  required  prior  to
transplantation.  Extra-corporeal  membrane  oxygenation  (ECMO)  is  the
only option  available  for  mechanical  support  in  most  children. We  reviewed
the  use of ECMO  as a bridge  to  heart  transplantation  from  November, 1994
to June, 2000  in one  institution.  During  this period,  patients  were  listed  for
heart  transplantation  136  times resulting  in  83  transplants. ECMO  was used
for  circulatory  support  in  31 patients  listed  for  primary  transplant  (re-trans-
plantation  excluded). Of  these 31  patients, 6  were  successfully  weaned  from
ECMO,  and  survived  to  discharge.  Of  the  remaining  25  patients,  12  were
successfully  bridged  to transplant, while  13 developed  complications  render-
ing  diem  non-candidates  for  transplant  and  did  not  survive  to  discharge.
Median  ECMO  duration  for  transplanted  patients  was  281  hours  (range
2-1127)  vs  123  hours  (26-378)  for  the  13  who  were  not  transplanted
(p=0.04). Average  weight  for  transplanted  patients  was  20  kg  vs  4.6  kg  for
those  not  transplanted  (p<0.001).  Twelve  month  post-transplant  actuarial
survival  for  patients  bridged  to  transplant  was  83% (n=12)  compared  with
75%  for  all  primary  heart  transplants  performed  during  this period  (n=59,
p=0.78). These  data  demonstrate  the  utility  of ECMO  as a bridge  to  heart
transplantation  in  children.  Many  children  can  be  supported  until  a donor
heart  becomes  available; however,  the  morbidity  and  mortality  associated
with ECMO  can  render  some  patients  ineligible  for  transplantation.  Given
that  survival  rates  for  children  successfully  bridged  to  heart  transplant  are
comparable  to non-bridged  patients, a change  in organ allocation  policies so
as  to  transplant  these  patients  as  soon  as  possible  could  result  in  improved
outcomes  for  this  critically  ill group  of patients.

365
Outcome  of  children  listed  for  heart  transplantation:  a  10-year
experience
Ravishankar  C,  Bridges N.D.,  Clark  B.J.,  Spray  T.L.
Tlie  Children’s  Hospital  of  Philadelphia,  Division  of  Cardiology,  PA,  USA

We reviewed a single institution’s experience with  the  aims of describing  the
outcome, and potential determinants  of outcome  of children listed for ortho-
topic heart  transplantation (OHX)  in the  highest  status. Outcomes  examined
were  survival  to  transplant,  and  actuarial  survival  after  a  first  transplant.
Potential  determinants  of outcome,  including  age, sex,  year  of  listing, pre-
transplant  diagnosis  (cardiomyopathy  (CM)  vs.  congenital  heart  disease
(CHD)),  and  hemodynamics  were  evaluated  by  logistic  or  Cox  regression.
Between  1/91  and 8/00,132  children  were  listed  for OHT  as status  1 or  1A
candidates; 12 of them responded to  medical management  and were  removed
from  the  list. Among the remaining  120 patients, 72  had CHD  and  of these,
24 were listed immediately  after  failed  reconstructive  surgery. 28 patients had
pulmonary  vascular  resistance  (pvr)  >  4  wood  units. Children  with  CHD,
listed  for  OHT  immediately  after  failed  reconstructive  surgery  had  worse
survival  both  before  (odds  ratio  0.32,p=0.09)  and  after  (odds  ratio
0.4,p=0.01)  transplantation. There  was a trend  toward  higher  pre-transplant
mortality  among  those  with  worse  hemodynamics,  including  higher  right
atrial  pressure  (p=0.04)  and  higher  pulmonary  capillary  wedge  pressure
(p=0.06).  Median  survival  of the  81  children  who  received  OHT  was  98
months, with an overall survival of 73% at  1  year and 60% at 5 years. Actuarial
survival  after  OHT  was  better  among  those  with  CM  as  compared  with
CHD  (median  survival  >  125  months  vs. 43  months,p=0.047),  even  after
excluding  patients  listed  in  the  immediate  postoperative  period.  In  contrast
to  some  previous  reports,  we  found  lower  survival  among  children  trans-
planted  for  CHD  as compared  with  CM.  Listing  immediately  after  failed
corrective  surgery  and  worse hemodynamics  were  associated  with  increased
pre-transplant  mortality.  No  other  pre-transplant  characteristic,  including
elevated  pvr, appeared  to influence  post-transplant  survival.
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L-arginine  regulates  apoptosis  of pulmonary  artery  smooth  muscle
cells  in  rats with  hypoxic  pulmonary  vascular  structural  remodeling
QiJ.C,  DuJ.B,  Guo Z.L.,  Zhao B.,  Zhang  Q.Y.
Department  Of  Pediatrics,Tlie  First  Hospital  of Beijing,  Beijing, People’s  Republic
of China

To explore  the  impact  of  L-arginine  on  apoptosis  of smooth  muscle  cells in
pulmonary  arteries  of  the  rats  with  hypoxic’ pulmonary  vascular  structural
remodeling, seventeen Wistar  rats were randomly divided into hypoxia  group
( n=5  ), hypoxia  with  L-arginine  group  ( n=5  ) and  control  group  ( n=7  ).
Hypoxic  challenge  was  performed  by  putting  the  rats  into  a  normobaric
hypoxic  chamber  with  an  oxygen  concentration  of  10%–0.5%  for  two
weeks.  L-arginine  was  administrated  intraperitoneally  at  a  dose  of
500mg/kg.d. Pulmonary  vascular microstructure  was measured under  a light
microscope.  Apoptotic  smooth  muscle  cells  in  pulmonary  arteries  were
detected  by TdT-mediated  dUTP-biotin  nick  end  labeling, and  the  expres-
sion  of  Fas protein  by  pulmonary  artery  smooth  muscle  cells  was  detected
using immunohistochemistry  technique. The  results  showed  that  pulmonary
vascular  structural  remodeling  developed  after  2-week  hypoxia. Meanwhile,
the  percentage  of  apoptotic  smooth  muscle  cells  to  smooth  muscle  cells  in
pulmonary  arteries  was  markedly  decreased  in  hypoxic  rats  compared  with
normal  controls  (p<0.05 ).The  expression  of  Fas protein  of hypoxic  rats was
inhibited  obviously.  L-arginine  ameliorated  pulmonary  vascular  structural
remodeling  of hypoxic  rats  in  association  with  an  increase  in  the  percentage
of apoptotic  smooth muscle  cells to smooth  muscle  cells  in pulmonary  arter-
ies  and  a strengthened  Fas  expression  by  pulmonary  artery  smooth  muscle
cells. The  results  suggested  that  L-arginine  plays  an  important  role  in  the
regulation  of development  of hypoxic  pulmonary  vascular structural  remod-
eling through  promoting  Fas expression  and thereby strengthening  apoptosis
in pulmonary  artery smooth  muscle  cells.

367
Pulmonary  artery  agenesis  and  contralateral  pulmonary  hyperten-
sion  involution  after  surgical  correction
Atik  E,  Tanamati  C,  Kajita  L,  Barbero-Marcial  M.
Heart  Institute  (Incor), University  Of  Sao  Paulo  Medical  School,  Sao  Paulo,  Brazil

Aim: Pulmonary  artery  agenesis, right  or  left  one, without  associated  cardiac
defects  generally  present  a downhill  clinical evolution  due  to the  contralater-
al pulmonary  hypertension  (PH).We plan  to  relate 2 such  cases in whom  PH
diminished  in  long-term  evaluation  after  surgical  correction.  Material  and
Methods: Male patients, 22 and  10 months  old  with right  cardiac  insufficien-
cy  (RCI), peripheral  ordema  and  cyanosis  in  the  first  patient  and  RCI,  low
weight  gain  in  the  second  patient,  besides  PH  signs  as  accentuated  second
heart  sound,  tricuspid  insufficiency  murmur,  right  sided  heart  overload  in
EKG, intense  cardiomegaly  and  dilated  pulmonary  trunk.  Cardiac  catheteri-
zation revealed systemic pressure at the contralateral pulmonary artery in right
agenesis  in  case  1 and  in  left  agenesis  in  case 2. There  was a reserved  cardiac
shunt  at  the  oval foramen  in  case  1. Results: Surgical  connectin  between  the
pulmonary  arteries  was possible  until  the hypoplastic  contralateral  pulmonary
hilum with  Goretex  tubes of 7 and 6 mm diameter, in both  cases. Clinical and
hemodynamic  PH  signs  involution  were  evident  at  immediate  and  at  long-
term  follow-up  with  4  and  5  years  of  age  respectively. Right  /  left  ventricle
relationship  was 30 and 40% in both  cases. Pulmonary blood perfusion  by tec-
nesium  increased  from  8  to  44% and  from  8 to 23% in the  two  cases, at  long
term  period.  Conclusion: This  technique  becomes  the  first  operation  choice
for  similar  cases, rarely described  in  the  literature, even  facing an  accentuated
PH  and  contralateral  pulmonary  artery  hypoplasia.

368
The  internal  elastic  lamina  as  a  barrier  to  the  migration  of  smooth
muscle  cells  in secondary  pulmonary  hypertension: a confocal  laser
microscopy  study  in  patients  with  congenital  heart  defects
Aiello VD, Chaws MJF,  Gutierrez  PS, Higuchi ML,  Lopes AAB,  RamiresJAF
Heart Institute (Incor),  University  of Sao Paulo  Medical School,  Sao  Paulo,  Brazil

Pulmonary  vaso-oclusive  lesions  appear  in  the  evolution  of patients  present-
ing  congenital  heart  defects  with  increased  pulmonary  flow.  Continuous
remodeling of arteries occurs, mediated  by growth  factors  and local enzymes.
We  investigated  the  three-dimensional  morphology  of  the  internal  elastic

lamina  (IEL)  in  peripheral  pulmonary  arteries  from  patients  presenting  two
distinct types of vascular lesions: isolated medial hypertrophy and intimal pro-
liferation.  Methods:  Fourteen  lung  biopsies  and  13  necropsy  lungs  from
patients with  congenital  cardiac shunts  and 6 controls were studied using the
confocal  laser  scanning  microscope. The  mean  ages  were  respectively  15.8,
10.0 and  14.7  months. Sections  from paraffin-embedded  tissue (30um- thick)
were  stained  with  Evan’s  blue  to  enhance  the  fluorescence  of  elastin. Pre-
determined  conditions  of laser  intensity  (wavelength  =  594 nm), brightness
and contrast  were  used to examine  pre  and  intra-acinar  arteries.We  obtained
24 serial  Z  images  for  each  artery  at  intervals  of 0.5um. In  the  image of the
median slice we measured the thickness and determined the numbers of gaps
of the  IEL. Results:The mean thickness  was significandy  higher (p<0.04) and
the  number  of  gaps of  the  IEL  was  lower  (p<0.02)  in  arteries  larger  than
lOOum  in  diameter  from  patients  presenting  with  isolated  medial  hypertro-
phy  when  compared  to  those  with  intimal  proliferative  lesions  and to  con-
trols.  Comparing  patients  bellow  and  over  12  months  of  age, a  significant
difference  was  observed  in the  group  with  intimal  lesions  regarding the  IEL
thickness  (lower  values  in  the  younger  group)  and  number  of  gaps  (greater
values in the younger patients). Conclusion:These  results suggest  the IEL acts
as a barrier  to  the  migration  of smooth  muscle cells  in some patients  (isolat-
ed hypertrophy), while  in others  it  suffers  early remodeling thus allowing the
development  of  intimal  proliferative  lesions.

369
Intravenous  sildenafil  (Viagrafi)  and  pulmonary  vascular  resistance
in  children  with  congenital  heart  disease

Jia  Li,  Ingram  Schulze-Neick,  Andy  Petros Andrew  N.  Redington
Great  Ormond  Street  Hospital,  London,  UK

Background: Increased  PVR  remains a significant  risk factor  for  postoperative
morbidity  and  mortality  in patients with CHD and has been attributed to the
failure  of the pulmonary  endothelium to produce  nitric  oxide (NO). Inhaled
NO,  and  strategies  to  enhance  endogenous NO  production  have  previously
proved  effective,  but  their  effects  are  variable. We examined  the  effects  of the
phophodiesteraseV  inhibitor  sildenafil, on pulmonary  vascular resistance dur-
ing  routine  preoperative  cardiac  catheterisation  in  children  with  CHD  and
pulmonary  hypertension.  Methods: All  patients  were  sedated,  intubated  and
paralysed  throughout  the  study. After  routine  hemodynamic  measurements
and  before  angiography, measurements  were  made  during  ventilation  at  low
FiO2,  at  FiO2  =  0.65,  to  which  inhaled  nitric  oxide  (20ppm)  was  added
before  and  after  the  administration  of  intravenous  sildenafil  at  2  doses
(0.33mg/kg/10  min.and  0.66 mg/kg/10 min, see figure). PVR  was measured
according to the  direct  Fick principle  using respiratory  mass spectrometry  for
the  measurement  of  oxygen  consumption.  Results:  Sildenafil  produced  a
greater  fall  in PVRI  than NO  (p<0.05).This  effect  was especially pronounced
in  patients  with  moderately  raised  PVRI.  Conclusion:  Sildenafil
is a potent  pulmonary  vasodilator  which  may  be  an  additional  option  in  the
treatment  of pulmonary  hypertension.

370
Pulmonary  endothelial  dysfunction  (PED)  after  cardiopulmonary
bypass  in  infants: impact  on  postoperative  recovery
Ingram  Schulze-Neick,Jia  Li,  Lara  Shekerdemian,  DanielJ.  Penny, Andrew  N.
Redington
Great  Ormond  Street  Hospital,  London,  UK

Background: Ouvert  or subclinical pulmonary endothelial  dysfunction  (PED)
is demonstrable  in most  children  after  congenital  heart  surgery. We aimed  to
define  the  clinical  impact  of PED  on  postoperative  recovery  in  infants  after
repair  of  ventricular  or  atrioventricular  septal  defect  with  cardiopulmonary
bypass  (CPB). Methods: Pulmonary  vascular  resistance (PVRI)  was measured
in  15 infants  (age, median  0.31  years; weight, median  5.1  kg) in  the immedi-
ate  postoperative  period  using  respiratory  mass spectrometry  during  the  fol-
lowing  study  protocol  to  evaluate  PED:  ventilation  with  high  FiO2,  with
sequential  addition  of  infused  L-arginine  (L-Arg)  and  Substance  P  (Sub  P),
and  inhaled  nitric  oxide  (inhNO). Duration  of  mechanical  ventilation  was
defined  from  the  end  of CPB to successful  extubation. Results: PVRI  at base-
line  was  11.7–5.6WU*m2  and  fell  to  6.1+3.5 WU*m2  .The  ventilatory
time  was 0.86  -  14.9  days (median  1.75  days).The  patient group  with venti-
lation  >  2  days (n=6)  had significandy  higher PVRI  at  all stages of the study
protocol  (see  Figure),  as  compared  with  those  ventilated  <  2  days.
Furthermore,  there  was  a  linear  relationship  between  ventilatory  time  and
lowest  achieved  PVRI  (r2  =0.59, p<0.05)  and  PVR  after  Substance  P  (r2
=0.64,  p<0.01).  Conclusion:  PED, either  direcdy  or  as  a  surrogate  for  the
global  intraoperative  insult, delays recovery  after  CPB surgery  in  infants.
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Nation-wide  survey  of  primary  pulmonary  hypertension  (PPH)  in
Japanese  pediatric  patients
Saji  T,  Shibata  T,  Kondo C ,  Matsuda  H.,  Yasui H.,  Monma  K.

Japanese  Society  of  Pediatric Cardiology &  Cardiac Surgery; Department  of  1st
Pediatrics, Toho  University, Tokyo, Japan

To investigate the epidemiology and clinical characteristics of pediatric PPH,
we surveyed Japanese  with  PPH by sending questionaires  to  1453 hospitals.
[Results]  One  hundred  thirty-one  pts. were reported, encompassing  a treat-
ment  period  from  1/1992  tolO/1997,  and  analyzed. The  M/F  ratio  was  1:
1.4. The mean  age of onset  was 8.2 y/o, mean age of admission: 9.1 y/o, and
interval  from  onset  to  admission:  1.8  years. Incidence  of  Familial  PPH  was
6.2% with  a M/F  of  1: l.The  incidence  of pediatric  PPH  is believed  to  be
1/lmillion/y.  Initial  symptoms  included  fatigue(28%),  SOB(27%),  syncope
(4%), abnormal  EKG  (20%)  and  CXR(6%). The  mean  NYHA  was  2.2  (I:
22%, II;45%, III;25%, IV;8%). Fifty-six  pts . died, and 65 pts. survived, with a
mean  survival  period  was  3.5  y  after  onset. Causes  of  death  included  CHF
(58%),sudden  death  (29%), CRF  (5%),  and  hemoptysis  (2%). Twelve  pts.
improved  after  cont. PGI2  therapy. ANA  was positive  in  14%; anti-phospho-
lipid  Ab  (13%).  Plasma  TXB2:  179pg/ml,  6-keto-PGFla:  52pg/ml,
TXB2/6kPGFla  ratio: 3.5:  1, ET-1: 2.2pg/ml, hANP: 262pg/ml,  and  BNP
478pg/ml. Cardiac cath. data revealed: (surviving vs deceased) mRAP: 6.0 vs
6.3,  mPAP: 62  vs  71 mmHg  CI: 3.3  vs 2.9 L/m/m2,TPR:  13  vs  22  unit.
Regarding  medical  treatment,  Lasix  (74%),  Aldacton  (62%),  oral  PGI2
(Beraprost)  (60%),  home  oxygen  (52%),  digitalis  (46%),  nifedipine  (40%),
warfarin  (26%), ACE-I(17%), NO  inhalation(7%)  were  administered. There
were  17 pts  <1 y/o  (M/F: 2.4:  1). Age  at  onset  was 2.3 mo. Predicted  syst.
RVP  was 70 mmHg. PFO  was found  in 6 pts. Syst .PAP/AoP  was 0.9. TPR
ranged  2.7 -15.4 unit.Ten pts. died  (mean age of death: 7.3 mo., 5.7 mo. after
onset.)  [Conclusion] The  natural  history  of  pediatric  PPH  remains  unsatis-
factory. Oral PGI2  was some of effect, but  is not  promising.  I.V. PGI2 should
be started  for NYHA  III-IV pts.

372
Dexfenfluramine  and  the  development  of  pulmonary  hypertension:
the  complexity  of  mechanisms  unmasked  in  a  rat  model  study
MitaniY,  MutluA.,  RussellJ.C.,  Briiidley  D.N.,  Rabinovitch  M.
Toronto,  Edmonton,  and  Department  of  Pediatrics,  Mie  University  School  Of
Medicine, Mie, Japan

Dexfenfluramine  (DEX), an  appetite  suppressant  and  inhibitor  of  serotonin
reuptake,  has  been  associated  with  pulmonary  hypertension  (PH).  Elastase
plays  a  pivotal  role  in  the  development  of  experimental  PH. We  therefore
hypothesized  that  DEX  induces  PH  by  increasing  elastase. We  assessed  the
effect  of DEX  (5 mg/kg/day)  for  16 days in obese, lean, and normal Sprague-
Dawley  (S-D)  female  rats under  control  conditions  or  following  endothelial
injury  induced  by the  toxin  monocrotaline  (MCT)  (60 mg/kg).  Pulmonary
artery  (PA)  pressure  was  measured,  ratio  of  right.ventricle  to  left  ventricle
plus  septum  (RVH)  was calculated, and % medial  wall  thickness  of  muscular
arteries  and muscularization  of peripheral  arteries  were  assessed  as indices of
pulmonary  vascular  disease  (PVD). Although  DEX  reduced  body  weight
gain  in  obese  and  S-D  rats  (p<0.05), it  did  not  induce  PH. The  PH, RVH,
and PVD observed  in S-D but not  in obese or lean  rats after MCT  injection,
were paradoxically ameliorated  by DEX  (P <0.05), an effect  not  attributable
to  induced  expression  of nitric  oxide synthases. Neither  DEX  nor serotonin
increased  elastase  activity  in cultured  PA smooth  muscle  cells but  in  rats,  PA
elastase  was  induced  by  DEX  and  by MCT  with  additive  effects  (p<0.05).
DEX  failed  to  induce  PH  in  obese,  lean  or  S-D  female  rats.  It  prevented
rather  than  aggravated PH  after MCT  in S-D  rats, despite  inducing a  further
increase in elastase. It  is possible that DEX blocks a downstream  effect  of elas-
tase, the presence of which could cause malignant PH. Current  candidates  for
such protective  factors  include genes  involved in  the pathway mediated  by a
bone  morphogenetic  protein  receptor, the  mutants  of which  are  associated
with primary  PH.

373
Improvement  of acute hemodynamic  response  to  lOO’/ooxygen  after
long-term  continuous  intravenous  prostacyclin  (PGI2)  in  patients
with  primary  pulmonary  hypertension  (PPH)
Nakayama  T,  Takeuchi  D.,  Ozawa  Y.,  Ishikita  T,  Matsuura  H.,  Saji  T.
Department  of  1st Pediatrics, Toho  University, Tokyo, Japan

Continuous  intravenous  PGI2  has  been  shown  to  improve  hemodynamics
and  QOL  in  patients  with  advanced  PPH. However,  it  remains  unknown

why chronic  PGI2 therapy shows beneficial  long-term  effects  irrespective  of
acute hemodynamic results of  PGI2 provocation. Hence, the  acute response
to  100%oxygen  (O2)  for  15 minutes  were  evaluated  in  terms  of  changes  in
pulmonary  vascular resistance  (PVR) 3 months and  1 year after  the  initiation
of PGI2. Twelve  patients  with  PPH  (age  13–8  years, 6  females)  in  NYHA
class  III  (n=5)  and  IV  (n=7),  who  have  been  on  continuous  intravenous
PGI2  for  *  3 months,  were  enrolled  in  this  investigation.  Significant  (SR),
partial  (PR)  and  poor  response  (NR)  to  100%O2  were  defined  as *20%,
10-20%, and  <10% decrease  in  PVR, respectively. NYHA  class  improved  at
3 months in all but one  (class II: 8,class III: 3,class  IV: l,n=12).At  3 months,
PVR  was 26–11 U-M2, and  mean decrease in PVR  was  13% (SR: 5, PR: 2,
NR: 5). NYHA  class has further  improved at  1 year  (class 1:3, class II: 2, class
III: 2, n=7). PVR  also fell to  21 –11  U-M2, and the mean  decrease  in PVR
was  18% (SR: 3, PR: 3, NR:  1). Furthermore, plasma  brain  natriuretic  pep-
tide  (BNP)  level  and  the  distance  walked  in  6  minutes  (6MWD)  at  lyear
after  PGI2 significantly  improved compared to those at the initiation  of PGI2
(BNP; 2681278 vs511–411  pg/ml,p<0.05,6MWD;410–114  vs 208–129
m,  p<0.001,  respectively). We  conclude  that  long-term  continuous  intra-
venous  PGI2  may  attenuates  remodeling  of  pulmonary  arteriopathy  result-
ing  in  improved  acute  response  to  100%O2, in  addition  to  improvement  of
hemodynamic  parameters  with  room  air  and  symptoms  in  patients  with
PPH.

374
von  Willebrand  factor  in  pulmonary  hypertension:  what  have  we
learned?
Lopes  A.A.,MaedaN.Y*
Pediatric Cardiology Department,  Heart Institute  (InCor);  *Pro-Sangue
Foundation,  University  of  Sao  Paulo Medical  School,  Sao  Paulo,  Brazil

We  have been  involved  with  several  aspects of von Willebrand  factor  (vWF)
in  the  context  of  pulmonary  hypertension.  Since  findings  have  potential
pathophysiological  and  clinical  implications  we  planned  this  report  as  an
attempt  to summarize  observations. Studies  involved  52 patients  (37  female)
aged  1.2  to  50  (median  29)  years with  primary  (PPH,  12  pts)  or  secondary
(SPH, 40 pts) precapillary pulmonary  hypertension, including 35 associations
with  congenital  heart  disease  (CHD-PH). Analysis  of  vWF  included  mea-
surement  of plasma  antigenic  (vWF:Ag)  and  biological  (ristocetin  cofactor)
activities  and  assessment  of multimeric  as well  as subunit  structure  (Western
blotting).  vWF: Ag  was  increased  in  patients  vs.  controls  (p<0.001)  with
exceedingly  high  levels  in  PPH  (p=0.003  vs. SPH)  but  unrelated  to  age  or
gender  group.  In  contrast,  biological  activity  was  decreased  in  patients  as a
result  of defects  in  the  multimeric  structure  (p=0.004). Besides, hypoxia  was
associated  with  heightened  vWF: Ag  (p=0.014).  Improvement  of  arterial
oxygen  saturation  was  followed  by a decrease  in  vWF: Ag  levels  and  partial
correction  of multimeric  defects. Also, lowering  of hematocrit  by  means  of
hemodilution  in  patients  with  Eisenmenger  syndrome  (CHD-PH)  had  no
effect  on  arterial  oxygen  saturation, but  did  provoke  a significant  reduction
in vWF:Ag leveb (p=0.021), albeit structural abnormalities persisted. Subunit
analysis showed that altered multimeric structure  was mainly due to  increased
proteolytic  degradation  of vWF  in  vivo  (p=0.033)  probably  associated  with
decreased  sialic  acid content  of  carbohydrate  components  (p<0.05). Finally,
high  vWF: Ag  levels  (p=0.0087)  and  the  multimeric  abnormalities  of  vWF
(p=0.0206)  were significantly  correlated with  decreased one-year  survival  in
both  PPH  and CHD-PH  groups. Thus, vWF  is involved  in  a complex  net-
work of pathophysiological  phenomena  in pulmonary  hypertension, includ-
ing  endothelial  dysfunction,  hypoxia,  hyperviscosity  and  proteolysis.
Abnormalities, which  have  impact  on  short-term  prognosis  may  be  used  as
indexes  for  therapeutical  decisions.

375
Chronic  prostacyclin  therapy  in  patients  with  primary  and  sec-
ondary  pulmonary  hypertension,  survival  analysis  at  a  single  insti-
tution
Henry  W. Kort,  David  T.  Balzer
Washington  University  Medical  School, Division  of  Pediatric Cardiology, St  Louis
Childrens  Hospital,  St  Louis,  MO,  USA

Introduction: Pulmonary  hypertension  is a challenging problem in  pediatric
patients.  Prostacyclin  (PGI2)  has  been  shown  in  some  studies  to  improve
quality  of life  and prolong survival. In  this study, we analyze our  own  expe-
rience  with  pulmonary  hypertension  and  chronic  PGI2  infusion.  Methods:
The charts of all patients with  pulmonary  hypertension  evaluated at  St. Louis
Childrens  Hospital  between  January,  1990  and  October,  2000  were  retro-
spectively  reviewed.  Patients  with  left  sided  obstructive  lesions  or  intrinsic
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lung  disease were  eliminated. Remaining patients  were  divided into  two sub-
groups  based  on  whether  they  did  (group  I)  or  did  not  (group  II)  receive
PGI2.  Results:  82  patients  with  primary  (n=23)  or  secondary  (n=59)  pul-
monary  hypertension  were  identified.  Kaplin-Meier  analysis  showed  no  dif-
ference  (p=0.75)  in  survival  between  group  I  (n=28)  and  group  II  (n=54).
Analysis  of  patients with  primary  pulmonary  hypertension  alone  showed  no
diference  (p=0.41)  in  survival  between  group  I  (n=14)  and  group  II  (n=9).
Analysis of patients with secondary pulmonary hypertension alone showed no
difference  (p=0.43)  in  survival between  group  I (n=14)  and group  II  (n=45).
Analysis  of baseline demographic  and  hemodynamic  data  showed  no  signifi-
cant  differences  between  groups  I  and  II  in  age  at  diagnosis  (p=0.98), mean
pulmonary  artery  pressure  (p=0.3), time  to lung  transplantation  (p=0.57), or
time to death (p=0.44).There  was a significantly  lower cardiac index  in group
I compared  to  group  II  (mean  2.45  vs. 3.3 l/min/m2; p=0.025)  and  a trend
towards  greater  indexed  pulmonary  vascular  resistance  in  group  I  compared
to group  II  (mean 37.7 vs 26.9 wu; p=0.0531). Analysis of hemodynamic  data
in  group  I  at  baseline  and  after  initiation  PGI2  showed  a significant  increase
in cardiac  index  (mean 2.53  vs 3.59 l/min/m2; p=0.035)  and a trend  towards
decrease  in  indexed  pulmonary  vascular  resistance  (mean  34.0  vs. 22.3  wu;
p=0.073). There  was  no  difference  in  mean  pulmonary  artery  pressure  after
initiation  of  PGI2  (p=0.18).  Conclusion:  Retrospective  analysis  of  patients
evaluated  at  our  institution  with  pulmonary  hypertension  showed  no
improvement  in survival when  treated  with  PGI2.The  disparities  in  baseline
hemodynamics  may indicate  a sicker patient  population  chosen  to  be  treated
with  PGI2  and  may  have  contributed  to  the  lack  of  difference  in  survival
between  the  two  groups. While  there  is apparent  improvement  in  hemody-
namics  associated  with  PGI2, a prospective, multi-institutional  study  is indi-
cated  to  fully  define  the  clinical  significance  of  treating  pulmonary
hypertension  patients  with  chronic  PGI2  infusion.

376
Improved  insights  in  pulmonary  hemodynamics  by  assessment  of
inducible  changes  in  pulmonary  blood  flow  velocity
KrcuderJ.,  Zimmamami  R.,  Hagel  K.-J.,  Michel-Bchnkc  I.,TliulJ.,Will  A.,
Schranz  D.
Division  of  Pediatric  Cardiology, University  of  Ciesseti,  Giessen,  Germany

Pulmonary  hypertension  is  characterized  by  a  complex  process  from
impaired  endothelial  function  to  irreversible  structural  changes  of  the  pul-
monary  vasculature.  Therefore,  assessment  of  endothelial  dependent  and
independent  vasodilation  and  endothelial  biochemical  pathways  like  nitric
oxide  synthesis  may allow more  individualized  therapeutic  strategies. Patients
and  methods:  Pulmonary  hemodynamics  were  examined  in  18
children  aged  0.3  ^  19 years, with  established  pulmonary  vascular  disease  (6
pts.  with  primary  pulmonary  hypertension,  6  pts.  with  congenital  heart
defects)  or  pulmonary  hypertension  due  to  increased  pulmonary  flow  (6
pts.). In addition to conventional hemodynamic  evaluation, pulmonary blood
flow velocity  (PBFV)  was measured  by 0.014-inch  intraarterial Doppler  wire
(FloWire, Cardiometrics, CA)  after  graded  local  infusions  of the  endothelial
dependent  vasodilator  acetylcholine  at  adjusted  intraluminal  concentrations
of  10/-8  to  10/-4  M.  Nebulized  iloprost  (1.5  ng/kg, maximal  dose  25  ug)
was  applied  to  assess  preferentially  endothelial  independent  vasodilation.
Arginine,  citrulline  and  ornithine  were  measured  by  ion-exchange  column
chromatography  from  arterial  blood  samples  taken  before  pharmacological
testing.  Results:  Pulmonary  blood  flow  velocity  increased  up  to  614  % of
baseline velocity  after  acetylcholine  infusion. There  was an  inverse linear cor-
relation between  the maximum  increase of PBFV  and the  ratio of systemic-
to-pulmonary  resistance  (r=  -0.645,  p<  0.005)  with  complete  lack  of
endothelial-dependent  vasodilation in 6 children with established  pulmonary
vascular  disease. Acetylcholine-induced  PBFV  was  highly  predictive  for  the
response  of  mean  pulmonary  pressure  to  nebulized  iloprost  (r=  0.72,  p<
0.005).  In  contrast  to  iloprost-induced  changes  of  pulmonary  pressure, the
ratio  of  citrulline  to  ornithine  as a marker  for  intrinsically  stimulated  nitric
oxide  synthesis  was  inversely  related  to  the  maximum  PBFV  increase  (r=-
0.43, p<0.05). Conclusions: In pulmonary hypertension, assessment  of PBFV
and  biochemical  endothelial  pathways  may  provide  significant  information
on  the  integrity  of the  pulmonary  vasculature.

377
Plasma  endothelin-1,  homocystein,  and  nitric  oxide  values  of
patients  with  left-to-right  shunt
Pac F.A.,  Ozerol  E.,  Ege  E.,  Temel  I.,  Otlu  B.,  Sahin  K.,  Emmiler  M.,Akpinar
B.,  Korkut  M,  Pac  M.
Inonu  University,  Faculty  of Medicine, Turgut  Ozal  Medical  Center, Malatya,  Turkey

Pulmonary  hypertension  (PH)  is  associated  with  increased  endothelin-1
(ET-1)  levels  that  correlate  with  the  severity  of  the  disease. There  is  also
diminished  expression  of  endothelial  nitric  oxide  synthase,  the  enzyme
responsible  for generating nitric  oxide  (NO)  in patients  of the  same disease.
Homocystein  found  in  the  plasma  of  patients  with  coronary  heart  disease,
induces  vascular  smooth  muscles  cell  proliferation. We studied  the  effect  of
pulmonary  blood  flow  (PBF)  and  PH  on  plasma ET-1, NO, and  homocys-
tein  in  patients  with  left  to  right  shunt  lesions both  having PH  and  normal
pulmonary  arteriel  pressure  (NPAP). We  studied  also  a  group  of  patients
operating because of same disease. Plasma ET-1, homocystein, and NO  were
measured  in  44  patients  (group  1)  with  left  to  right  shunt  having  NPAP
(Qp/Qs: 2.1), 65 patients  (group 2) with  left  to right shunt  and PH (Qp/Qs:
2.4),  20  normal  control  subjects  (group  3), and  17  postoperative  patients
(group  4). Mean concentrations  of ET-1  were  1.07–0.51 pg/mL  in group  1,
26.86–7051 pg/mL  in group 2,11.82–51.9251  pg/mL  in group 3,and  151
pg/mL  in  group  4. ET-1  levels  were  significantly  higher  in  group  2  than
group  1 (p<0.039). Mean  concentrations  of NO  were  22.28–19.57  micro-
mol/L  in  group  1, 30.46+44.94  micromol/L  in  group  2, 7.24–.45  micro-
mol/L  in  group  3, and  12.74–9.35  micromol/L  in group  4. NO  values  are
significantly  higher  in group  1 than group 3 (p<0.005). Mean concentrations
of  homocystein  were  8.16+2.11  micromol/L  in  group  1,  12.83–  4.85
micromol/L  in group 2,  10.69+4.37  micromol/L  in group  3, and  8.6–2.99
micromol/L  in group  4. Plasma  homocystein  levels were  significantly  high-
er  in  group  2 than  group  1 and  3  (p<0.001  and  p<0.01,  respectively). We
concluded  that an  increase  PBF alone  does not  result  in  an  increase  in  plas-
ma  ET-1  and  homocystein  levels.  But  ET-1  and  homocystein  levels  are
increased  in patients  having PH. NO  levels are higher in both groups having
PH  and  NPAP with  left-to-right  shunt. In postoperative patients ET-1, NO,
and  homocystein  levels are lower  than  those  of preoperative  patients  having
PH, but  it  is not  significant  because  of small  sizes postoperative  patients.
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Outcomes  of  biventricular  repair  in  atrioventricular  septal  defects
with  small  right  ventricles
Glen  S.  Van Arsdell,  Rekwan  Sittiwangkul,  Anne  Dipchand, Anthony  Azakie,
Kourosh  Dinyari,John  G.  Coles, William  G.  Williams,  Brian  W.  McCrindle
Hospital  For Sick  Children,  Toronto, Ontario,  Canada

Objectives: We reviewed outcomes  of biventricular  repair  (BVR)  in  children
with  a  small  RV  and  unbalanced  atrioventricular  septal  defects
(sRV/AVSD).Methods: Between  1989 and  1999,31 children  were  identified
with  sRV/AVSD, 24  of whom  underwent  BVR. Down  syndrome  was pre-
sent  in  26  pts. Moderate-severe  left  atrioventricular  valve (AW)  regurgita-
tion  was  present  in  4  pts  (BVR=3, non-BVR=l).  Prior  PA  banding  was
performed  in  7 pts. Pts  in  the  non-BVR  group  had  a  lower  ratio  of  right
A W  to  total A W  area  (mean  .37+.05  vs  BVR  .43+.04,  p<.04);  lower
RV/LV length ratio  as measured  from  the A W  annulus  to the apex  (.64+.13
vs BVR  .79+0.9, p<.001);and lower median ratio of right A W  to  total A W
diameter  [.37  (.24-.5)  vs BVR  0.5  (.32-.8), p<005]. BVR  included  2-patch
technique  (n=18), coronary  sinus drainage  into the RA  (n=18)  and  residual
restrictive ASD in 5.Results:There  were 3 deaths, with Kaplan Meier survival
estimates  at 5 years of 95% for BVR  vs. 71%  for non-BVR  pts (p=0.066). In
the non-BVR group, 3 pts received fenestrated  Fontan operation. Compared
to  the non-BVR  group, pts  in the BVR  group had lower CVP on  arrival to
the  ICU  (10+/-3  mm  Hg  vs  17+/-6  mm  Hg,  p=.OO5)  and  24  hrs  later
(13+/-7  mm  Hg  vs 22+/-12  mm  Hg, p=.O5). Pts  in  the  non-BVR  group
had  higher  median  peak  lactates  [2.7  (1.8-12.4)  vs 2.7  (1.6-6.7), p=.0019].
In  the  BVR  group, O2  saturation  at  24  hrs  correlated  with  absolute  right
A W  annulus  size (r= 0.47, p=0.02)  and RV length  (r  =.42, p=.O4). On  last
follow-up, pts  in the BVR group had higher O2 saturations (93+/-6%)  com-
pared  to  non-BVR  pts  (83+/-14%,  p=.056).Conclusions.  Outcomes  for
BVR  in  patients  with  AVSD  and  small  RV  are  good.  In  children  with
diminutive  RV dimensions, a residual ASD contributes to  successful  BVR.
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Long-term  results of  the  lateral  tunnel  fontan  procedure  in  patients
with  atrial  isomerism
ChristojStamm,  lngeborg Frielis,  Lennart  Duebener,John  E.  Mayer, Richard  A.

Jonas,  Pedro J.  del  Nido
Children’s  Hospital  Boston,  Harvard Medical  School, Boston,  MA,  USA

OBJECTIVE: Atrial  isomerism  is often  associated  with  complex  congenital
heart defects requiring single-ventricle  repair, but abnormal  atrial and venous
anatomy  can  complicate  the  creation  of  a  Fontan  circulation.  Intra-  or
extracardiac  tubegrafts  are frequently used, but  in many patients  construction
of  an  intra-atrial  lateral  tunnel  (LT)  is  also  an  option.  However,  long-term
results  remain  to  be  determined. METHODS: Twenty-three  patients  (age 7
months  ^  20  years)  with  left-  or  right  atrial  isomerism  underwent  a lateral
tunnel  Fontan procedure between 11/87 and 7/91. Current  follow-up  infor-
mation  was  obtained  for  all  patients  (mean  follow-up  =  11.3+0.7  years).
RESULTS:A11 patients had anomalies of systemic and/or pulmonary  venous
connections. Four  patients  (17%)  had  moderate  AV valve regurgitation,  and
12  (52%)  had  preoperative  supraventricular  arrhythmia.  Nine  patients
required  lateral  tunnel  modifications  due  to  the  atrial  anatomy,  and  12
patients  had a baffle  fenestration  placed. Bilateral superior  vena  cava-to-pul-
monary  artery  anastomoses  were  constructed  in  7  patients. There  were  2
early  (8.7%)  and  2  late  (9.5%)  deaths, with  a  10-year  survival  of  82–11%.
During  follow-up,  2  patients  (10%)  developed  new  bradyarrhythmia  and  4
patients  (21%) new  supraventricular  tachyarrhythmia.  Overall  freedom  from
any form  of supraventricular  arrhythmia  (including pre-existing  arrhythmia)
was 25–12%, and freedom from new postoperative  arrhythmia  was 62+14%.
No  patient  had  evidence  of protein-losing enteropathy, but  2 patients  (10%)
had thromboembolic  events. Functional  status  was good  in  14 (74%) and sat-
isfactory  in  5  (26%)  patients. CONCLUSIONS: The  lateral  tunnel  Fontan
operation  results  in  good  long-term  palliation  in  patients  with  atrial  iso-
merism. Although  atrial  isomerism  did  not  prove  a risk  factor  for  postoper-
ative arrhythmia  when we examined our overall-experience  with LT Fontan,
the prevalence of postoperative  arrhythmia  is markedly higher than that  seen
in other  patients  with  a lateral  tunnel  Fontan.

380  J
Right  ventricular  dysfunction  and  the  role  of  pulmonary  valve
replacement  after  correction  of  tetralogy  of  Fallot
F.T.H.  de Ruijter,  I. WeeninkJ.F.  Hitchcock,  C.B.  WE.  Bennink,  E.J.  Meijboom
Wilhelmina  Children’s  Hospital,  Utrecht, Tlie  Netherlands

Background  Correction  of tetralogy of Fallot(ToF)  often  leads to  pulmonary
regurgitation, sometimes warranting pulmonary  valve  replacement(PVR),for
which  indication  and  timing  to  achieve  are not  yet  clear. This  retrospective
study  describes  follow-up  and  reinterventions  in  our  ToF  population.
Methods Review of  all consecutive  patients  operated  forToF  between  1977
and  2000.  Included  are  date  and  type  of  repair,  Dopplerechocardio-
graphy  (2D-echo), ECG’s, re-operations  and  physical  condition. Results Total
repair was performed  in 270 patients,mean  age l,9+/-2,5  yrs,82 were exclud-
ed  because  of  follow-up  abroad.  Right  ventriculotomy  was  used  in  92%,
transatrial  VSD  closure  in  8%,  69%  received  a  transannuhr  outflow-patch.
Pulmonary  atresia  required  a pulmonary  graft  in  13(8%) patients. Overall  20-
years-survival  was  88%. Last  follow-up:  ECG’s  shows  RBBB  in  67%(QRS-
complex  129+/-29.3  msec).  RVOT  aneurysms  were  detected  in  16%.
2D-echo  demonstrates  mild  pulmonary  insufficiency(PI)  in  40%, severe  in
31%,  dilated  RV  in  76%, both  increasing  with  post-repair  age.  In  39% RV
dimensions are equal or even exceed  LV dimensions, 45% show tricuspid  insuf-
ficiency and  the  RA  is  enlarged  in  14%. Reintervention  was  necessary  in
39/185  pts, this  included  angioplasty  for  residual  stenosis  and  PVR  (22/19
homografts, 6 pts of  PA group)  at a mean  age of  11,2 yrs after  correction. In 7
the  RV  returned  to  normal  dimensions  and  symptoms  disappeared, but  in  3
severe  dysfunction  developed.  Eleven  others  still  present  with  RV  dilatation
and/or  PI. In total 75% were free of reintervention in first ten years. The  right
atrial approach  diminishes severe  RV dilatation  and prolonged QRS  duration
(p=0.001  and  0.007).  Early  correction  reduces  the  risk  of  re-
operation(p=0.011), Conclusion  Severe  RV dilatation(39%)  and  PI(31%) sec-
ondary  to  outflowtract  repair  in  ToF  are  frequently  occurring  sequels
developing slowly over time. Early transatrial repair slightly favors the outcome.
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Medium  term  outcome  with  atrial-arterial  switch  for  congenitally
corrected  transposition  (ccTGA)  in  twenty-nine  patients
O  Stumper,  B  NaiduJVde  Giovanni,JCC  Wright,  DJ  Barron, WJ  Brawn
Birmingham  Children’s  Hospital,  Birmingham,  UK

The  morphologic  right  ventricle(RV)  often  fails  following  conventional
repair  of  ccTGA.  Atrial-arterial  switch  restores  the  morphologic  left
ventricle(LV)  to  the  systemic  circulation  and  may  provide  better  functional
outcome. Methods: 29  patients  underwent  atrial-arterial  switch  for  ccTGA
between  1991-2000. Median  age  was 2.4  years  (range  0.1  -24.5  years)  and
median  weight  13kg  (range  3-52kg).18  patients  had  ventricular  septal
defect(VSD)of  whom  16  underwent  pulmonary  artery  banding(PAB); 9  of
these  had  moderate  to  severe  tricuspid  regurgitationfTR).  8  patients  had
intact  ventricular  septum  of  whom  6  underwent  PAB  to  train  the  LV. The
remaining 3 patients were in  severe heart  failure  following  previous  conven-
tional  repair.  Surgery  involved  the Senning  repair  without  supplementation
in  all  cases  and  arterial  switch,  with  the  French  manouvre  in  13  cases.
Tricuspid  valve  repair  wsa  not  required.  Median  cardiopulmonary  bypass
time  was 160 min, circulatory  arrest 40 min  and aortic  cross-clamp  time  135
min. Results: Median  follow-up  was 39.7 months  (range  2̂102 months)  and
was 100% complete. Preoperative median NYHA  class was II with  9  patinets
in NYHA  III and 6 patients in NYHA IVThere  were  2(7%) early deaths and
2(7%)  late  deaths. Moderate  neoartic  regurgitation  developed  in  4/25(16%)
and severe in  1/25(4%); two went on to receive aortic  valve repalcements.  LV
function  was  good  or  mildly  impaired  in  21/25(84%),  moderate  in
3/25(12%)  and poor  in  1/25(4%). No  patient  had  worse  than  mildTR.Two
patients  required  angioplasty  for  systemic  venous  obstruction.  Conclusion:
Atrial-arterial  switch  can  be  advocated  in  ccTGA  to  avoid  development  of
RV failure. In the presence of RV failure andTR  before  or  after  conventional
repair  atrial-arterial  switch  is the  procedure  of choice.

382
Analysis  of  risk  factors  for  outcome  in  trans  atrial  correction  of
double  outlet  right  ventricle
Mohanty  SR,  Murlhy  KS,  Robert  C. Roy  V, Usha  K,  Shardlia  S,  Cherian  KM
Institute  of  Cardiovascular  Diseases,  Chcitnai,  India

It is a retrospective  review of factors influencing  surgical outcome in patients
undergoing  biventricular  repair  for  double  outlet  right  ventricle  (DORV).
Between  1989 to  2000, 350  patients  with  diagnosis  of DORV  and  its vari-
ants  underwent  various  surgical  procedures. The  median  age  was  3  yrs. The
VSD was subaortic  in  56.9%, sub pulmonic  in  10.6%, Doubly  committed  in
6% and  non-committed  in 26.6% patients. 22.6% had  associated  pulmonary
arterial  hypertension,  and  39.9% had  other  associated  cardiac  defects.  10%
were  previously  palliated with  systemic pulmonary  artery shunt.240  patients
(68.6%)  underwent  biventricular  repair  through  transatrial  approach  using
Gore-tex  patch,  continuos  suture  technique.  In  7.5%  cases  the  VSD  was
restrictive  and  had  to  be  enlarged  before  closure. Trans  annular  patch  was
used  in  31%  patients, 11% underwent  Rastelli operation  with  cryopreserved
aortic/pulmonary  homografts  and  8% patients  with Taussing Bing  anomaly
underwent  arterial switch operation. In hospital mortality  was 15% (36/240).
The  incremental  risk  factors  for  early  mortality  by  univariate  analysis  were
sub  pulmonic VSDs,  associated  PAH,  severe  PS, additional  surgical  proce-
dures, CPB  time  >  100  minutes  and AoX  tiime  >  50  minutes. By  logistic
regression, risk  factors  for  early  mortality  were  young  age, year of  operation
before  1995,  previous  palliation,  subpulmonic,  doubly  committed  and
subaortic VSDs, abnormal  relationship of great  arteries, arterial  switch  oper-
ation,  Rastelli’s  procedure, CPB  time  >  100  minutes  and AoX  time  >  50
minutes. Of the  survivors, 141 patients (58.8%) followed  up  for  a mean peri-
od  of 5.1  years (range  1 month -  12 years).  18 patients  (8.8%) required  redo
surgery  for  residual  defects  and  there  were  2  hospital  death  (11.1%)  among
them. Sixteen  patients  (7.8%) required catheter intervention. Majority  of the
DORVs can be  repaired  transatrially. Early and  mid  term  results are  satisfac-
tory.

383  y/
Complete  atrioventricular  septal  defect  repair,  results  and  risk  fac-
tors  in  the  current  era. A  study  in  sixteen  European  units
Tjark  Ebels, Andreas  Urban
European  Congenital  Heart  Surgeon’s Club  Foundation;  Dept. Cardiothoracic
Surgery, University  Hospital,  Croningen, Tlie  Netherlands

Atrioventricular  septal  defect  (AVSD) is often  complicated  by additional  risk
factors,  which  decrease  survival. Reported  mortality  varies  from  2%-16%.
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As most  published  series  have ’publication  bias’ in  common, in  that  success-
es  rather  than  failures  are  reported, average  mortality  might  well  be  higher.
The  purpose  of  this  multicenter  European  study, therefore, was  to  accumu-
late information  on non-selected  results of surgery of complete AVSD in the
current  era. The  study  covers  the  years  1998/9. Sixteen  surgical  units  from
12 European  countries  included  all  290 patients  (range: 5-43  patients)  with
a complete AVSD where  the  interventricular  component  was closed  with a
patch.  Median  age  was  166  days  (6̂26  years); median  weight  was  5.0  kg
(2.186̂5  kg). Down’s  syndrome  was present  in  192  (66.2%). Median  bypass
time  was  131  min.  (45-480  min.),  median  aortic  crossclamp  time  was  80
min.  (292̂06 min.). Circulatory  arrest  was  employed  in  47 patients, with a
median  duration  of 30 min.  (2̂91 min.).The  two patch  technique  was  used
in  246  patients  (85%), single  patch  in  the  rest. The  ’cleft’  was  closed  com-
pletely  in  219, partly  in  54  and  left  open  in  15  patients. Pulmonary  artery
banding  was  performed  in  25  patients  (8.6%),  shunting  procedures  were
done  in  5  patients  (1.7%). Twenty  patients  died  within  30  days  (6.9%);  11
patients  died  late  (3.8%),  thus  total  mortality  was  10.7%  (range  between
hospitals: 0%-37.5%). Logistic  regression  analysis showed  that hospital, retho-
racotomy  for  bleeding/tamponade  (7)  and  preoperative  peritoneal  dialysis
(18)  were  risk  factors  for  early  death.  Hospital,  delayed  sternal  closure  (24)
and  early  reoperation  (29)  were  risk  factors  for  late  death.  In  conclusion,
hospital  is  a  consistent  risk  factor  -which  fortunately  leaves  room  for
improvement-  and  any  necessary  reoperation  increases  risk  significantly.

384
Endothelin-1  levels  positively  correlates  with  outcome  in  infants
undergoing  open  heart  surgery
Dalle  Mulle  L.,  Botla  A.,  Nogueira  A.,  Delatorre  NR.,  Molossi  S
Pediatric  Cardiology  Division  and  Cardiac  PICU,  Hospital  Santa  Casa  de
Misericordia,  Porto Alegre,  Brazil

Objective:To  determine  serum endothelin-1  (ET-1)  levels in infants  submit-
ted  to  open  heart  surgery  for  complete  repair  of  congenital  heart  defects
immediately  pre  and  during  the  first  24h  post-operatively.  Methods:  We
enrolled  32  infants  (>28day-old  and  <1  year-old)  who  underwent  open
heart  surgery  with  cardiopulmonary  bypass  (CPB)  from June  1998  to April
1999. Blood  samples  were  withdrawn  at six time points:  1) during  induction
of  anesthesia,  2)  15 min  after  beginning  CPB, 3)  15  min  after  weaning  off
CPB,  4)  at  arrival  in  cardiac  PICU,  5)  6h  after  arrival  in  cardiac PICU  and
6)  24  h  after  surgery.  Each  blood  sample  was  centrifuged  and  frozen  at  -
16Ĉ.  ET-1  was measured  by  Elisa  radioimmunoassay  technique. For statisti-
cal  analyses we  used repeated  measures-ANOVA  and  values were  considered
statistically  significant  at p<0.05. Results:We  anlaysed  32 infants, 19 (59%) of
whom  were male, the mean weight  was 5.8  + 2.8kg, with a mean  age of 5.75
+  2.76  month.  Nine  (28%)  infants  were  cyanotic  and  23  (72%)  acyanotic.
Five  (16%)  infants  died  and  27(84%)  were  discharge  home. There  was  an
increase  in  ET-1  levels  following  open  heart  surgery  in  infants  (p=0.0006).
There  was  a  positive  association  between  ET-1  levels  and  non  survival
(p=0.002)  Fig 1.There  was not enough statistical power to demonstrate a  dif-
ference  in ET-1  levels between  cyanotic  and  acyanotic  patients  across  differ-
ent  time  points  (p=0.08)  Fig 2. Conclusion:  ET-1  levels  increase  after  open
heart  surgery  in  infants  and  high  levels  are  associated  with  poor  outcome.
The  trend  to  higher  ET-1  levels  in  acyanotic  patients  is  probably  related  to
increased pulmonary  blood flow, and thus contributing  to higher  pulmonary
artery  pressure  and  resistance.  Key  words:  endothelin-1,  cardiopulmonary
bypass, cardiovascular  surgery

385
Ascending  aortic  replacement  in  pulmonary  atresia  ^  is  it justified  ?
Markus  K  Heinemann,  Shariah  Salehi-Gilani,  Burkhard  Bueltmatm,  Michael
Hojbeck,  Gerhard  Ziemer
Tlwracic &  Cardiovascular Surgery,  University  Hospital,  Tuebingen,  Germany

Background: Pulmonary  atresia  causes  in  utero  redirection  of the  combined
ventricular  output  through  the  aorta, which  is already  markedly  enlarged  at
birth. Little  is known  about  the  long-term  fate  of these  aortas, often  reach-
ing  diameters  raising  concern  about  the  danger  of  rupture. There  is  also
uncertainty  if the  wall  changes of these  dilated  vesseb resemble  those  of true
aneurysms. Methods: Since  1995  we have replaced  the  ascending aorta  as an
additional  procedure  in  6  patients  with  pulmonary  atresia  (age:
5,6,14,23,32,33  years). The  aortic  diameters  ranged  from  4.0  to  6.5  cm.
Twice  the  distal  anastomosis  was  performed  in  the  proximal  aortic  arch
under  deep  hypothermic  circulatory  arrest. Concomitant  procedures  com-
prised:  bipulmonary  Glenn  anastomosis  including  pulmonary  artery  plasty
(3), staged  unifocalization  withVSD  closure  (2), and RVOT conduit  change

(1). One  insufficient  aortic  valve  was  replaced  with  a  composite  graft. The
aortic  prostheses  had diameters  of  18̂26  mm. Results: All patients  survived.
Four  showed  definite  histological  changes  typical  for  media  degeneration,
two  marked intimal  thickening  and fibrosis. This corroborated  the  degener-
ative  changes found  by us in the aortic  wall biopsies of 5 neonates with pul-
monary  atresia  undergoing  central  shunt  procedures. CT-scans  at  follow-up
were  unremarkable  after  9 to  36 months. One  patient  has since  undergone
total  cavo-pulmonary  connection. Conclusion: Replacement  of an enlarged
ascending aorta  in pulmonary  atresia may be indicated to facilitate  other pro-
cedures,  especially  upon  the  central  pulmonary  arteries,  as  well  as to  avoid
aortic  valve  insuffciency  or  possible  aortic  rupture. Degenerative  aortic  wall
changes  seem to develop  very early  in  life.

386
Single  stage  complete  unifocalisation  and  repair  for  VSD,  pul-
monary  atresia  and  MAPCAs  -  early  and  mid  term  results
Murthy  KS,  Robert  C,  Mohanty  SR,  Roy  V, Usha  K,  Shardha  S,  Cherian  K  M
Institute  of  Cardiovascular  Diseases, Chennai,  India

In  an  earlier period  these  patients  were  treated  with  multistage  unifocaliza-
tion  through  thoracotomies.  Recently  an  aggressive  approach  has  been
adopted  to  treat  these patients with  single stage  unifocalization.  >From June
1997 to April 2000,40  patients  were  treated  with single stage complete  uni-
focalization  and repair. The  age ranged  from  6 months to 23 years (median 3
years). Median  sternotomy  approach  was  used  in  all  cases.except  patients  in
whom  earlier  intervention  had  been  performed.  These  patients  were
approached  through  a clamshell  incision  for  unifocalization.  126  MAPCAs
were  unifocalized. Tissue  to  tissue  anastomosis  was  achieved  in  all  patients
except  one  in whom  polytetra  fluroethylene  tube  graft  was used. All patients
had  complete  unifocalization. Twenty-three  (58%)  patients  had  final  repair,
10  (25%)  patients  had  RV to  PA homograft  conduit  (VSD  left  open)  and 6
(15%)  patients  had  central  shunt. There  were  6  (15%) deaths. The  follow  up
ranged  from  7 months  to  42 months. Four  patients  had  successful  comple-
tion  ofVSD  closure and one patient  had reconstruction  of pulmonary steno-
sis. There  were 3 late deaths out  of which  two patients  died with  progressive
pulmonary  vascular  disease  and  one  patient  died  with  endocarditis.  Single
stage  unifocalization  reduces the  number  of operations  and more number  of
patients  undergo  final  correction  at  an  early  age. Early  results  are  encourag-
ing, mid  term  follow  up  showed  progressive  pulmonary  vascular  disease  in
certain  patients  and  on  going  follow  up  will  help  us  to  identify  which
patients  will  benefit  from  surgery.

387
Surgical  management  for pulmonary  atresia with  intact  ventricular
septum  associated  with  sinusoidal  communications
Sato  K.,  ImaiY.,  Seo  K.,Aoki  M.,  Shin’oka  T.,  Hiramatsu T,  OhtaJ.,  Isamatsu
Y,  Hagino  I.,  KashiwagiJ.,  Ishiyama  M.,  Okamura,T.
Dept  of  Pediatric  Cardiovascular  Surgery, HJ, TIVMU,  Tokyo, Japan

Objective:  Late outcome  after  surgical  treatment  for  pulmonary  atresia  with
intact  ventricular  septum  associated with  sinusoidal communications with or
without  right  ventricle-dependent  coronary  circulation  (RVDCC)  remains
poor  in  most  reported  series. The  aim  of  this study  was to  evaluate  surgical
outcome  of  this  entity. Methods: A  retrospective  charts  of  26  patients  with
pulmonary  atresia  with  intact  ventricular  septum  associated  with  sinusoidal
communications  between  January  1990  and  August  2000  were  reviewed.
Results: Of  53 patients  with  pulmonary  atresia  with  intact  ventricular  sep-
tum  26  patients  had  sinusoidal  communications  and  7  patients  had  a
RVDCC. A systemic-pulmonary  artery  shunt  was performed  in  17 patients,
with  1 hospital death  and 3 late death. A right  ventricle  outflow  tract  recon-
struction  and  central  shunt  was  performed  in  1  patient.  Modified  Fontan
operation  was performed  in  12  patients  and  biventricular  repair  was  per-
formed  in  1 patient  without  any mortality. Actuarial  survival  including  both
in-hospital  and  late  deaths, by  Kaplan-Meiyer  method  in  the  patients  with
RVDCC  and  the  patients  without  RVDCC  revealed  54% and  89% survival
rates  at  3years.The  actual  survival  rate  was significantly  lower  in  the patients
with  RVDCC  than  in  the  patients  without  RVDCC  by  Wilcoxon  test
(p=0.048). Conclusion: Results of the  definitive  operation  for  the  treatment
of patients  with pulmonary  atresia with  intact  ventricular  septum  associated
with  sinusoidal  communications  were  satisfactory. When  right  atrial  cavity
was  obliquely  partitioned  and  tricuspid  valve  left  open  at  the  modified
Fontan  operation  for,  oxygenized  blood  supply  the  coronary  artery  from
right  ventricle. Prevention  from  ischemic  complication  was most  important
factor  in  die  patient  with  patients  with  pulmonary  atresia  with  intact  ven-
tricular  septum with  RVDCC.
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Long-term  results  after  management  of  critical  aortic  stenosis  in
infants  and  neonates
John  W. Brown,  Mark  Ruzmetov,  Palaniswamy  Vijay, Mark  W.Turrentine
Indiana  University  School of Medicine,  Indiana,  IN,  USA

Introduction: Critical  aortic  stenosis  (CAS)  in  children  necessitates  urgent
intervention  for  patient  survival. The  optimal  treatment,  however,  contin-
ues to be controversial and has still high morbidity and mortality.This  study
examined the late outcome  after  treatment  of CAS in infants  and  neonates.
Methods: Sixty-seven children  (24 boys and 43 girls) underwent  surgery  for
CAS  between  1987  and  1999.  Procedures  performed  include  closed
transventricular  valvotomy  (CTV)  (n=  53), open  aortic  valvotomy  with
cardiopulmonary  bypass  (OAV)  (n=14). The  mean  age  at  the  first  inter-
vention  was 24.8  days  +  18.4  days  (ranges  from  1 to  140  days). Associated
cardiovascular  anomalies  were  in  33  (49%)  patients. Results: The  hospital
mortality  was  14.9%  (10/67). The  mean  duration  of  follow-up  for  the
hospital  survivors  was 7.2+3.8  years. The  actuarial  survival  for  the  hospital
survivors  was 94.2%+3.9%  at. 5 years  and 88.7%+6.4% at  10 years, where-
as  event-free  survival  (reintervention,  endocarditis,  or  early  death)  was
87.7%+6.6%  at  5 years, 79.4%+8.2%  at  10 years. At  last  follow-up  (mean
7.8+3.1  years),  45  of  the  long-term  survivors  (n=55)  were  in  functional
class  I  and  10  were  in  functional  class  II.  42  patients  in  CTV  group  the
ejection  fraction  (EF)  was  50.8+17.6%  and  left  ventricular  end-diastolic
volume  (LVEDV) -  52.4+20.6  ml/m2.  13 patients  in  the  OAV group  the
EF  was 46.2+21.5% and  LVEDV 50.2+10.8 ml/m2  by  echocardiography-
Doppler.Two  patients  have  died  and  13 patients  have required  aortic  valve
replacement  during  the  follow-up  period.  Conclusions:  Critical  aortic
stenosis  in  children  is  a  difficult  problem  with  a  high  initial  mortality.
Late survival and functional  class are initial hospitalization.but  most  require
further  intervention  within  10 years.
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Combining  stent  implantation  in  the  arterial  duct  with  bilateral
pulmonary  artery  banding  ^  a new  option  for  newborns  with  left
heart  obstruction
Ina  Michel-Behnke,Jurgen  Bauer, Karl-Jiirgen  Hagel, Josef  Tliul,  Hakan  Akintiirk,
Klaus  Valeske,  Dietmar  Schranz
Pediatric Heart  Center,  Giessen,  Germany

Objectives: Stent implantation  in the arterial duct  (AD) is proven to be  effec-
tive  for  patency  in  pts  with  ductal  dependent  circulation. We  describe  the
combination  of  stenting  the  AD  with  bilateral  pulmonary  artery  banding
(BPB)  for  first  step palliation  in newborns  with  severe  left  heart  obstruction
until  further  decision  of  palliative  or  corrective  surgery  is  made. Methods:
1998-2000,  13  pts.  had  stent  placement  in  the  AD  combined  with  BPB.
Diagnosis  were  hypoplastic  left  heart syndrome  (HLHS)  (n=10), aortic  atre-
sia  in L-TGA  (n=l), interrupted  aortic  arch  (IAA)  (n=2). Balloon  expand-
able  stents  were  placed  transvenously  or  transarterial  through  4̂5F  short
introducer sheaths. In 3 pts a second stent  was necessary. BPB was  performed
1̂5  days  after  the  catheter  intervention  to  reduce  mean  pulmonary  artery
pressure  (PAP) to 20mmHg  and  arterial saturation  to758̂0%.  Results:There
were  no  procedural  deaths. The  AD  was  augmented  to  a  final  diameter
between  7̂10 mm  and held  open for  up to  331  days. 2 pts with HLHS had
successful  heart  transplantation, corrective  surgery  was possible  in 2  pts with
IAA. 4 pts with HLHS were operated  as single step combined Norwood  land
II operation, with  Glenn anastomosis  and aortic  reconstruction  at the  age of
3-6  months  with  excellent  neurological  outcome. 4  pts  are  still  waiting  for
the  mentioned  combined  Norwood  procedure  at  home.  Conclusion:
Maintaining  ductal  patency  by  stent  implantation  combined  with  BPB
allows recovering  of the  heart,  especially  in  pts  with  cardiac shock  who  are
otherwise  not  considered  for  the  classical  Norwood  procedure. Because  of
low  PAP, waiting time  for  a heart donor  is not  limited  in  case of transplanta-
tion, and a combined  Norwood  procedure  stage  I and  II beyond the  neona-
tal period  may  improve  outcome  in long-term  follow  up.
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The  experience of Modified  Fontan operation in Hong  Kong
Cheng  LC,  Chiu  SW
Grantham  Hospital,  Department  Of  Surgery,  Hong  Kong

A retrospective  study of the  Modified  Fontan operation  in  a single center  in
Hong Kong.
From  October  1982  till  December  1999,  110  patients  received  modified
Fontan  operation  in  Grantham  Hospital, Hong  Kong. Thete  were  65  male
and  45 female  patients. Thirty  seven  (33.6%) patient  received  Fontan  opera-
tion below the age of 4 year old.The hospital mortality  was 17.3% and the late
death rate was 5.5%. Eighty three (75.5%), 12(10.9%), 7(6.4%) and 7(6.4%) of
patients  with  their  Fontan  circulation  connected  as atriopulmonary  direct
anastomosis, extracardiac, lateral  tunnel  and  total  cavopulmonary  using  an
atrial flap respectively. Majority  of patients suffered  from Univentricular  heart
(50.9%)  and Tricuspid  atresia  (40%). Seventy five  (68.2%)  patients  received
palliative procedures with 58 patients had modified BT shunts and  15 patients
underwent  pulmonary  artery  banding.  Eight  (7.3%)  patients  had  CVA,
9(8.2%)  patients  had  postoperative  bleeding  that  needed  exploration.
However,  39(35.5%)  patients  needed  peritoneal  dialysis  and  31(28.2%)
patients  had  deranged  liver  function  tests  immediately  after  the  operation.
Additional procedures carried out  at the time of Fontan operation included 6
A W  replacement, 3 correction ofTAPVD, 2 modified Damus and Kay proce-
dure, 4 patch  repair of left  pulmonary  artery, 1 aortoplasty  of ascending aorta
and  1 thoracotomy  for  haemostasis. Among  the  85  survivors, 6land  11
patients were in NYHA  I and  II respectively. Survival  at  1 year 81.7%, 5 year
78.5% and  10 year  71.6%. In conclusion  the  Fontan  operation  offers  a good
palliation for  patient.

P2
Regional  low  flow  perfusion  in  complex  infant  aortic  arch  recon-
struction
Sanjiv  K.  Candhi,  Ralph  D.  Siewers, Edwin  M.  Nemoto,  Bartley  P. Griffith,  and
Frank A.  Pigula
Children’s Hospital  of Pittsburgh, Pittsburgh, PA,  USA

Background: Hypothermic  circulatory arrest  (HCA) has long been  considered
unavoidable  during  complex  infant  aortic  arch  reconstruction. Because  of
concerns regarding permanent neurologic effects of HCA, we have developed a
technique of regional low flow perfusion  (BXFP) that provides cerebral circula-
tory support  during aortic  repair. Methods: RXFP  was employed  in  18  infants
diagnosed  with  aortic  arch  hypoplasia  or  interruption  from  August  1998  to
August 2000. Using near-infrared  spectroscopy (NIRS), BXFP flow rates were
adjusted  to  maintain  baseline  (as  measured  on  full  bypass)  cerebral  blood
volumes  (CrBVI)  and  oxygen  saturations  (CrSO2). Results: Single  ventricle
repair  was performed  in  12  patients  (group A)  and  biventricular  repair  was
achieved  in 6 patients  (group BJ.The  average age and weight  at operation  was
4.9+2.1  days and  3.3–1.0  kg  in group A and  17+22  days  and  2.8–0.8  kg in
group B (p=0.07,0.24).The  mean RLFP flow index was 0.26–0.1  L/m2/min
in group A and 0.56+0.4 L/m2/min  in group B (p=0.02). Mean  bypass time
was  138+40 minutes in group A and 256+152  minutes in  group B (p=0.02).
The duration of RLFP  was 49–11 minutes in group A and 60+52 minutes in
group  B (p=0.5), with  only  8+4  and  10–13  minutes  of HCA,  respectively
(p=0.7). CrBVI  was maintained  at baseline values in both  groups. CrSO2  was
measured within 1.3+4.1% and 5.0+8.1% of baseline in groups A and B, respec-
tively  (p=0.05). Operative  survival  was 89% (16/18). There  were  no  adverse
clinical  neurologic  outcomes. Conclusions: RLFP  is a safe  and  effective  tech-
nique that reduces the  need  for HCA during complex aortic arch  reconstruc-
tion  in  infants  undergoing  both  single  ventricle  and  biventricular  repair.
Cerebral  malperfusion  is avoided  using  real  time  NIRS  data. RLFP  should
reduce the risk of HCA associated neurologic  deficits.

P3
Medium  and long-term  follow-up  after  thoracoscopic  ductal  inter-
ruption
Jeffrey A.  Wong, Gregory Fontana
Cedars-Sinai  Medical Center, Encino, CA,  USA

Video-assisted  thoracoscopic  surgical  (VATS) interruption  of a patent  ductus
arteriosus  (PDA) is safe and effective, but little medium or long-term  follow-
up  data  are  available. We present  our  elective  out-patient  experience  from
5/95  to 8/00  of  51 patients  (age  4.4 + / -  4.8 yr, range  = 0.2-17.1  yr; weight
17.3 +/-  13.8 kg, range = 4.5-55  kg) with  various PDA sizes by echocardio-
graphy  (3 +/-  1 mm, range  =  1.5-6  mm). In  48 patients, immediate  ductal
closure  was documented  by  exam  and  echocardiogram. The  procedure  was
not  completed  in 3 patients: 1 converted to  open  ligation  for  bleeding, 1  for
inadequate  ductal  visualization,  and  1 too  large  for  clip  interruption.  One
patient  had a tiny  re-opened  duct on post-op  day 4. Longer-term  follow-up
was available in  41 patients, none  of which had clinical evidence  for  a PDA at
an  avg. time  of  33 + / -  20  mo. post-op  (range  3-62  mo.). Twenty-seven
patients  had  transthoracic  echocardiograms  at  an  avg. time  of  7 + / -  6 mo.
post-op  (range  0.52̂5  mo.),  none  of  which  demonstrated  a  PDA.
Complications  included  1 patient  with  a self-limited  pericardial  effusion,  1
with mild bleeding requiring minimal extension of a surgical port wound  for
exploration, and 1  with hoarseness for 6 weeks.VATS PDA interruption  is safe
and  efficacious  with  wide  patient  application  and  good  medium  and  long-
term results.

P4
Combined  technique  coarctation  repair: forward  or reversed  subcla-
vian  flap with end-to-end  anastomosis
Kawase, I.,  Walters,  H.,  Hakimi,  M.
Children’s  Hospital  Of  Michigan,  Dept. Cardiovascular Surgery,  Detroit,  MI,  USA

Objective:  Left  subclavian  flap  angioplasty  and  resection  with  end-to-end
anastomosis  are  accepted  as surgical  treatments  for  coarctation  of  the  aorta.
There are difficult  cases that require the use of modified  techniques combining
both subclavian flap and resection with end-to-end  anastomosis.To determine
the safety  and efficacy  of two forms of this combined technique, we retrospec-
tively  reviewed  the  records  of  our  experience  from  1972  through  1999.
Methods: Twenty  patients  (4.5% of the  total  number  undergoing  coarctation
repair)  were  treated  using one  of two  combined  techniques. Reversed  left
subclavian flap with end-to-end  anastomosis (Group A)  was used for  11 (55%)
patients mainly due to associated significant  transverse aortic arch hypoplasia. A
combination  of forward  subclavian flap with end-to-end  anastomosis  (Group
B)was  used  for  9  (45%)  patients  due to  an  unusually  long coarcted  segment.
The median age at repair in Group A was 8 days and was 3.4 months on Group
B. Eleven (55%)patients  had associated intra-cardiac  lesions, 7 in Group A and
4  in  Group  B. Results: There  were  no  mortality  or  complications  in  either
group.The mean hospital stay was 7.6 days (range 3  ̂28  days) for both groups.
In  17 patients, intraoperative  pressure gradients  were measured  at the  conclu-
sion of the repair, and there was no gradient  in any of these patients.The mean
follow-up  period  was  5.5  years  for  group A  (range  938̂002  days)and  2.36
years  for  group B (range 3 ^  2698  days). All  patients  were  asymptomatic  and
none  have required  re-intervention. Conclusion: The  combined  technique  of
forward  or reversed subclavian flap angioplasty plus resection with end-to-end
anastomosis  yields  excellent  results  at  intermediate  term  follow-up. These
techniques represent safe and effective  surgical options for the repair of unusual
forms of coarctation of the aorta.

P5
Anatomic  correction of ebstein’s  anomaly
Wu  QingYu,  Huang  ZhiXiong
Cardiovascular Institute  & Fu- Wai Hospital, Beijing, People’s Republic  of  China

Objective: Anatomic  correction  of Ebstein’s  anomaly  restores  tricupsid  and
right  ventricular  function. The  early  results  of  this  procedure  are  reported.
Methods: Between  December  1997 and April  2000,16  consecutive  patients
(Male 7, Female  9, age  range  3  to  32  years, mean  12.)  underwent  anatomic
correction  of  Ebstein’s  anomaly. Eleven  patients  had  associated  congenital
malformation  (atrial septal defect  in 4, patent foramen  ovale in 4, ventricular
septal  defect  in  two, patent  ductus  arteriosus  in  one, double  outlet  right
ventricle in one).Two patients  were Carpentier  type A, three  type B, 11 type
C,The  operative  technique  was following:  trapezoid  or  triangle  excision  of
atrialized chamber; shortening tricupsid annulus; detachment of the septal and
posterior leaflets from the displaced annulus and reimplantation their papillary
muscles.  Simultaneous  correction  associated  congenital  malformation.
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Results: All  patients  survived,  recovered  uneventfully  and  were  in  sinus
rhythmn;  their  New York  Heart  Association  class  improved.  Preoperative
examinations  revealed tricuspid incompetence  (8 severe, 8 moderate), postop-
erative echocardiography  showed  that  tricuspid incompetence  disappeared in
13 and  was  mild  in  3, tricuspid  valve  leaflets  were  at  normal  level,  right
ventricle  reduced in sized remarkably, and atrialized chamber  vanished. In our
follow-up  study  (1  to  17  months, mean  7  months),  their  exise  tolerance
improved  to  normal, Echocardiography  indicated  that  tricuspid  incompe-
tence  disappeared  in  13  and  mild  in  3. Conclusion:  our  technique  allows
anatomic  correction  of  Ebstein’s  anomaly, even  in  case  usually  reserved  for
primary  valve replacement, with satisfactory  early results.

P6
The  arterial  switch  is  25  years old; a follow-up  study
Hutler  PA,  Kreb  DL,  Mantel  SF, Hitchcock JF,  Bemiink  GBWE,  Meijboom  EJ,
Wilhelmitia
Children’s  Hospital,  University  Medical  Center,  Utrecht, Tlie  Netherlands

Background:The  arterial switch operation  (ASO)  is used to correct  transposi-
tion  of  the  great  arteries  since  1976  and  has  replaced  atrial  palliation. This
study  examines  the  long-term  outcome  of  the  arterial  switch.  Methods:
Included  in  the  study  are  195 patients  after ASO  from  1977-2000.  Patients
were  evaluated  for  functional  class, pulmonary  stenosis, left  ventricular  func-
tion,  arrhythmias,  aortic  sequellae,  and  coronary  pathology.  Results: Peri-
operative  mortality  was  15%. In  the  last  5 years, mortality  was 4 %. Of  151
survivors  two  died  late,  1 of  pulmonary  hypertension  and  1 of  ventricular
fibrillation  after  coronary  pathology.  145 patients  are in NYHA  class I and  4
patients  are  in  class  II. The  most  frequent  complication  was  pulmonary
stenosis, requiring 45 re-interventions  in 26 patients. Left  ventricular  dysfunc-
tion  was  noted  in  5 patients. Arrhythmias  were  seen  in  5 patients: 2  patients
developed  ventricular  fibrillation,  1  died  and  1  required  a  defibrillator
implantation, 1 developed sick sinus syndrome, 1 developed atrial flutter and 1
had  a single  attack of supra  ventricular  tachycardia. No  or  trivial  aortic  valve
incompetence  was  seen  in  146  patients,  3 had  mild,  1 had  moderate  and  1
severe  incompetence. Coronary  sequellae  were  found  in 5 of the  61 patients
who  had  angiography. Conclusions: Long-term  clinical  outcome  of ASO  is
good  and  peri-operative  mortality  is  low  now. Morbidity  is dominated  by
pulmonary  stenosis,  infrequent  aortic  regurgitation  and  coronary  artery
pathology with potentially  lethal arrhythmias.ASO  is the preferred  method of
treatment  in  patients with  transposition.

P7
Median  sternotomy  for  modified  blalock-taussig  shunt
Sudo,M.,  Sai,S.,  Tabayashi,K.
Cardiovascular Surgcry,Tohoku  University,  Sctidai,Japan

<Purpose> We  investigated the merit of sternotomy approach against the lateral
thoracotomy  for  modified  Blalock-Taussig(m-B-T)  shunt.  <Patients  and
Methods> Twenty-five  patients underwent m-B-T shunt through median ster-
notomy(S group)  between  1995 and  2000. Forty-four  patients  underwent  m-
B-T shunt through lateral thoracotomy(T group) between  1991 and 2000.The
operative  results and the  complications  were compared  between  the 2 groups.
<Results> The  hospital  death  was 1/25(5%) in S group  and 0/44 inT  group.
Shunt size was 4.1+0.lmm  in S group and 4.4+0. lmm inT  group. Early shunt
failure  was 2/24(8%)  in  S group  and  2/44(5%)  in T  group. Late shunt  failure
within  2  years  was 0/24(0%)  in  S group  and  2/44(5%)  in T  group. 2  cases of
phrenic  nerve  palsy, 3  cases of mediastinitis,  1 case  of chylopericardium  and 2
cases of pulmonary overflow  needed the treatment  for those complications in S
group, whereas  only  1 case of phrenic  nerve  palsy  was detected  in T  group. At
the cardiac repair 4 cases (9%) ofT group and a case (4%) of S group needed the
repair of  PA  deformity  induced  by B-T shunt. ICU  stay was longer in S group
that  inT  group  (7.0–1.6  vs 2.6–0.4days, p<0.05)  Postoperative  hospital  stay
was also longer  in S group. <Condusion>Median  stenotomy approach  for  m-
B-T  shunt  has  the  advantage  of  reduced  frequency  of longterm  shunt  failure
and  PA deformity, but  it has the  disadvantage of early postoperative  complica-
tions and long hospital stay.

P8
Anatomically  corrective  repair  of  complete  atrioventricular  septal
defects  and  major  cardiac  anomalies
Yoshihiro  Oshima,  Masahiro  Yamaguchi,  Naoki  Yoshimura,  Shigeteru  Oka,  Yoshiro
Ootaki
Kobe  Chidren’s  Hospital,  Kobe,Japan

Thirteen  patients  with  balanced  forms  of  complete  atrioventricular  septal

defects  (AVSDs) and  associated  major  cardiac anomalies underwent  anatomi-
cally corrective repair. Eight of  13 patients had atrial isomerism  (right in  1, left
in  7) with  double-oudet  right  ventricle  (DORV) in  5 and  associated  cardiac
anomalies  in 3, four  had  DORV  with  trisomy 21, and  one  had  tetralogy  of
Fallot. A ventricular  septal defect  with subaortic extention  was present  in 7 of
9  with  DORV. Ages at operation  ranged  from  5 months  to  10 years  (median
4.7  years). AVSDs were treated  through  the atrium in all patients and an addi-
tional right ventriculotomy in 8 patients.Two-patch  technique  was performed
in  10 patients.Atrial septation  for  isomerism  with  an additional prosthesis was
accomplished  in  four  patients. The  interventricular  septum  was  enlarged
cephalad  in  two  and  muscular  subaortic  stenosis  was  resected  in  two.  Two
hospital  deaths (15%) and one late death  (7%) occurred only in the  isomerism
group.Three reoperations were required solely in the left  isomerism group,one
replacement of the valved external conduit concomitantly with  reconstruction
of the  left  ventricular outflow obstruction (LVOTO).one mitral valve replace-
ment  for  severe  regurgitation  of  left  AV  valve, and  one  relief  of  progressing
LVOTO  in  the  patient  with  intermediate  AVSD. The  results  of  anatomically
corrective surgery for AVSDs with major  associated cardiac anomalies in non-
isomerism  group  were  excellent. The  optimal  surgical  options  for  isomerism
heart, however, were still controversial issue.

P9
A case of organising  the special  paediatric  cardiac  centres: improved
surgical  outcomes  at the  latvian  state cardiology  centre  for  children
A.  Lacis, M.Jagmanis, V. Zidere, Z.  CarlejaJ.Auzins,  I. Vanaga,A.  Preisa, I. Lace, I.
Smits  Tlie  Latvian  Cardiology Centre  For Children,  Riga,  Latvia

To  optimise  care  for  children  with  congenital  heart  diseases  in  Latvia  was
established The  Latvian  State Cardiology  Centre  for  Children  in  1994. Until
this  year  the  paediatric  cardiac  care  was  part  in  adult  cardiac  centre. This
included  organising the full-time  echocardiographic  examinations, paediatric
cardiac  anaesthesiologists,  perfusionists  and  cardiac  surgeons, education  of
surgical  nurses and focused  preoperative postoperative critical care  cardiology
teams.To  assess the efficacy  of this program in improving results we compared
surgical  activities  for  three  years prior  to  initiations of the program  with  the
subsequent  three years. Group  I (January  1,1994 -  December  1996) only 21
repairs under CPB for patients  in the first year of list (postoperative  mortality
rate 55-56%). Group  II (September 4,1997 -August  2000)  140 repairs under
CPB  for patients  in the first year of life (mortality rate 9%).We conclude  that
a  focused  congenital  heart  management  team  significantly  improves  surgical
repairs. We  believe  that  data  have  important  implications  supporting  the
development  of regional paediatric  cardiac centres.

P10  /
Long-term  results of repair of complete  atrioventricular  canal  defect
in  infancy
Munctaka  Masuda,  Hideaki  Kado, Yuichi  Shiokawa,  Tetsushi  Onzuka,  Noriyuki
Kajihara,  Hisataka Yasui
Department  Of Cardiac Surgery,  Kyushu  University  Hospital, Japan

Background; Early and long-term results of repair of complete  atrioventricular
canal  defect  (complete  AV canal)  in  infancy  were  examined.  Patients  and
methods; Sixty hree patients with complete  AV  canal underwent  total correc-
tion  in  infancy  with  two  patch  method  at  the  Fukuoka  Children’s  Hospital
between  1980  to  1999. There  were  32  patients  with  Down’s  syndrome.
Results; Early operative mortality  was 4.8% (3.1%  in Down and 6.5% in non-
Down; N.S.) The  reoperation  free  rate  and  actuarial  survival  rate  at  15 years
were 89.9 –  4.6% and 92.0 –  3.4%, respectively.The  reoperation free rate and
actuarial  survival  rate  at  15 years were  similar  between  the  patients  with  and
without  Down’s  syndrome. While  the  body  weights  of  the  patients  with
Down’s syndrome after  2 years of surgery were significantly  smaller than those
of non-Down’s syndrome  (81  +  10 % of normal  average value  vs. 89  –  9 %)
although  preoperative  values were similar in both group. Conclusions; Repair
of complete  AV  canal  in  infancy  can be done  safely, and  its long-term  results
were satisfactory. The  Down’s syndrome does not  affect  the long-term  results
except  for the postoperative gain of the  patients’body  weight.

P l l
Median  sternotomy  approach  to  correct  late  complications  after
surgery  for  coarctation
Lalezari  S, Hazekamp  M.G.,  SchoofP.H,  Dion  R.A.E.
Leiden  University  Medical  Centre,  Dept.  of  Cardiothoracic Surgery,  Leiden,  The
Netlierlands
Introduction  Recurrent  obstruction  and  aneurysms  have  been  reported
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following  coarctation  repair. We  present  our  experience  with  reoperation
through  a  median  sternotomy  with  use  of  CPB.  Patients  and  methods
Fourteen  patients  underwent  surgery  for  coarctation  (mean  age  2.9 years  (3
days-18 years)). Repair  consisted  in end-to-end  anastomosis  (9), patch  plasty
(2), subclavian  flap  technique  (2)  and  tube  interposition  (1). Correction  of
TGA withVSD  (2) andVSD  (1) was performed  simultaneously. After  a mean
interval of 11.4 years (3 months ^  20 years) these patients were reoperated  for
aneurysm  (3) and/ or obstruction of the arch (11). In 6 patients balloon dilata-
tion had been performed  previously. Reoperation  consisted in resection with
end-to-end  anastomosis in 3, patch augmentation in 7, tube interposition  in 2
and replacement  of ascending aorta  and  arch in  2. All patients  were operated
through  a median sternotomy with hypothermic  cardiopulmonary  bypass. A
mean circulatory  arrest  period  of 21 (10-35)  minutes was used  in 5 patients.
Antegrade cerebral perfusion  was used in 9 patients. In 4 patients concomitant
cardiac anomalies were corrected. Results No mortality  occurred.Temporary
paralysis of the  left  recurrent  laryngeal  nerve occurred  in one patient. After a
follow-up of 31 (1-72) months no residual obstruction was observed in any of
the patients. All postoperative mean gradients remained  less than  10 mm Hg.
Conclusions A median sternotomy approach with the  use of CPB and circu-
latory  arrest  or  antegrade  cerebral  perfusion  is  safe  and  effective  to  correct
obstruction or aneurysm of the aortic  arch following repair of coarctation.

P12
Staged  correction  of  pectus  excavatum  and  cardiac  anomalies  in
young  Marfan  patients
Lalezari  S,  Boot  C.A.,  Huysmans  H.A.,  Hazekamp  M.C
Leiden  University  Medical  Centre,  Dept.  of  Cardiothoracic Surgery,  Leiden,  The
Netherlands

Introduction  Patients with  Marfan’s  syndrome  may present  with both  pectus
excavatum  and cardiac  anomalies. Cardiac surgery may be  difficult  or impos-
sible because of the chest  deformity. We present our experience with a staged
approach.The chest deformity  is first corrected, followed by cardiac operation
some months later. Patients and methods  Five patients with  a mean age of  13
(6̂18) years had a severe pectus excavatum and atrial  septal  defect  (1), mitral
valve  insufficiency  (1), aortic  dissection  (1) or  aortic  root  aneurysm  (2).The
pectus was corrected by resection of costal cartilages, tensing of the perichon-
dria  and  sternal  osteotomy. After  a mean  interval  of  20  (6̂60) months  the
cardiac  anomalies  were  operated  through  a  median  sternotomy.  Three
Bentall-procedures, 1  mitral  valve repair and 1 atrial septal defect closure were
performed.  Outcomes  were  studied  by  retrospective  analysis  of  patient
records. Results No early mortality occurred. Pectus excavatum  was corrected
with  good  functional  and  cosmetic  result  in  all patients. The  cardiac  opera-
tions  were  uncomplicated  in  all  patients. Mean  follow-up  was  35  (16̂76)
months. Chest deformities  did not occur  after  cardiac surgery. Conclusions A
two  stage  approach  is  safe  and  effective  in  patients  with  Marfan’s  syndrome
who  present  with a need  for  surgical correction of a pectus excavatum  and a
cardiac anomaly.The cardiac operation may be performed  as soon as 6 months
after  the correction of the chest deformity. A median sternotomy  can then be
used to approach the heart  in a safe way.

P13
Surgical  treatment  for  complications of  transcatheter  procedures  in
congenital  heart  desease
H.Asano,  S.  Kyo,A.  Masuoka,  H.Yamabi,  M.  Ozaki,  K.  Imanaka,Y.Yokote,  R.
Omoto, T. KobayashiJ.  Kobayashi, H.  Senzaki,  M. Taketazu,  S.  Masutani
Saitama  Medical School, Saitama, Japan

Transcatheter  interventions  have  assumed an  important  role  in  the  manage-
ment  of  congenital  heart  disease. The  parpus  of this study  is to  present .our
experiences  with  twelve  such complications. Methods: Twelve  patients  who
required  operation  after  a transcathter  intervention  between  1992  and  1999
are  described. Seven  patients  were  emrgency  operation  and  five  were  semi-
emergency  operation.  Four  patients  ware  underwent  RVOT  repaire  and
Block  operation  due  to  rupture  of  RVOT  for  ballon  diratation  procedure.
Three patients ware underwent to remove the device and ASD closure due to
trouble  for ASD device closure.Three patients ware underwent  to repaire due
to  the  troubles  for  ballon  diratation  of coarctaion  of aorta, (one  patient  was
dissection of dissending  aorta  and  two  were  aneurysm  of dissending  aorta.)
Two patients were the troubles for  coil embolization  for  PDA. Three  patients
were opened  their  chest  in the  catheter  room. Results: All patients survived.
One  patient  had a brain complication  for brain ischemia  by  tamponade.Two
patients underwent  Glenn operation  after  6month  later for cathter  interven-
tion. Another patients are doing well with no further  need for  catheter  inter-
vention or operation. Conclusions: If complications of cathterintervention  are

occurred,  the  patiens  condition  will  be  very bad  immidiately.  Emergency
operation  will be needed these condition.When operation  is required, results
are typically very good.

P14
Surgical  treatment of complete  atrioventricular  canal with  tetralogy
ofFaUot
Malec £ . ,  CorskiA.,  MroczekT.,Januszewska  K.,  PajakJ.
Department  Of  Pediatric Cardiac Surgery Jagiellotiian  University,  Poland

Purpose: Associated  complete  atrioventricular  canal  with  tetralogy  of  Fallot
(CAVC+TOF)  is a rare form  of congenital heart  defect,  usually occurring  in
Down’s syndrome. The  aim of this report  is to  review the  surgical  experience
of  the  patients  with  CAVC+TOF. Methods: Between  1982  and  1999, ten
patients with the mean weight of  14.9 kg (8.33̂1.6) underwent surgery at the
mean age of 71 months (7-226). Nine children (90%) had Down’s syndrome.
Associated  anomalies  included  atrial  septal  defect  (ostium  secundum  type)
(10%),patent  ductus arteriosus (10%),right  aortic  arch (20%) and anomalies of
the urinary tract  (10%). Four children  (40%) underwent  primary  repair and  6
patients  (60%) palliative systemic-pulmonary  shunts and later total correction.
In  all  patients  CAVC  was  corrected  using  2-patch  technique. The  right
ventricular  outflow  tract  obstruction  was relieved  by  transannular  patch  in  5
children  (50%)  and  by  valvulotomy  in  5  (50%). The  mean  cardiopulmonary
bypass time was 104.3 minutes (70-145).The mean aortic cross-clamping time
was 59.4 minutes (48-79).The mean ventilatory support time was 109.3 hours
(66̂24),  while inotropic support  was employed in 7 patients for  1̂13 days.The
mean  stay at intensive  care unit  was  14.7  days (17̂5).  Results: No  early post-
operative death occurred. One  child  (10%) died  59  days after  total  correction
due to multiorgan  failure and sepsis as a result  of persistent  low cardiac output
state.Another patient underwent  successful  reoperation  for residual ventricular
septal defect.The mean follow-up  is 58 months (7 patients are in the New York
Heart Association  class I and 2 in  class II). Conclusions:These  results demon-
strate  that  CAVC+TOF  can  be  repaired  early  with  low  mortality  and
morbidity. A complete  repair  can  be  successfully  performed  without  a prior
palliative procedure.

P15
Congenital  discontinuity of  the pulmonary  arteries
Jotiathati  T. Fleenor,  Paul M.  Weinbcrg,J.  William  Gaynor,  William  M.  Decampli
Tlie  Children’s  Hospital  Of  Philadelphia, Philadelphia,  USA

Congenital  discontinuity  of the  pulmonary  arteries  (CDPA)  is defined  as an
anatomical  isolation of one, or both, pulmonary  arteries  from  each other, and
from  antegrade  ventricular  flow. We sought  to  investigate  the  outcome  of
CDPA  and  look  at  the  impact  of  intracardiac  anomalies  on  survival  and
residual  pulmonary  arterial  stenosis. We  reviewed  our  medical, surgical, and
pathology  databases and  identified  31 pts diagnosed  with  CDPA. Six pts  had
normal  intracardiac  anatomy  (group  I)  and  25 pts  had  intracardiac  anomalies
(group II): 11 with tetralogy of Fallot (TOF);6 withTOF/  pulmonary  atresia
(PA); 7  with  Heterotaxy  syndrome  (all  with  PA);  1  additional  pt  had  RV
aorta/PA.There  were  11 deaths  (35%), all in group  II  (p=.O6  Fisher’s exact).
Three deaths occurred prior to creation  of pulmonary  artery  confluence, and
one  child  lost  her  pulmonary  artery  with  PDA  closure. Pulmonary  arterial
continuity  was therefore  surgically created  in 27 pts.There  were 6 periopera-
tive deaths (< 30 days), leaving 21 patients for which  follow  up (range 7 mo to
10 yr, median  3.5 yrs)  was possible. Of these, 15  (71%) required 28 late  inter-
ventions for subsequent stenosis including: 18 balloon dilations, 5 stent place-
ments, and  10 further  surgeries. Late intervention  for stenosis  was more  likely
in group  II  pts  vs group  I (p<0.05). Conclusions: Mortality  is high  and  the
development  of  late pulmonary  stenosis  is  common  in  pts  with  CDPA  and
associated  intracardiac  anomalies.  Poor  outcome  may  be  due  in  part  to
continued  impediment  to  normal  antegrade blood  flow, despite  creation  of
pulmonary arterial continuity.We speculate  that  aggressive complete repair of
intracardiac  defects  with  creation of pulmonary  arterial continuity  may  offer
the  best  chance  at  normalization  of pulmonary  blood  flow  and  successful
outcome  in these pts.

P16
Autologus  reconstruction  of  the  pulmonary  artery  in  Ross  proce-
dure
Yemets, I.,  lvaniv,Y,  Mazur.A.,  Zinkovsky,  M.,  Dovgan,A.,  Beshlaga,  V,  Knyshov,
C.
Institute  Of  Cardiovascular Surgery, Kiev,  Ukraine
Background.  Pulmonary  autographt  replacement  (Ross  operation)  became
popular  in  aortic  valve  surgery, especially, for  children  and  young  adults.
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Prosthetic  replacement  of the pulmonary  valve and  its consequences  is one of
the  main  disadvantages  of the Ross procedure. Methods. Between May  1996
and November 2000,34  consecutive  patients with mean  age of 13+6,8 years,
the range from  5 months to 30 years, underwent Ross procedures. Pulmonary
valve  reconstruction  in  30  patients  was performed  using  autologus  peri-
cardium. This  technique  was performed  by three  different  modifications: the
straight  connection  of the  distal pulmonary  artery  to  the  right  ventricle  hole
with  pericardium  monocusp; glutaraldegid  treated  autologus  pericardium
tube  with  autologus  pericardial  monocusp; straight  connection  of  the  distal
pulmonary  artery to the right ventricle with monocusp  from anterior  wall of
the  main  pulmonary  artery. Clinical  evaluation  and Echo-investigation  were.
performed  in  early  and  late  postoperative  period.  Results. The  hospital
mortality  was  13,3%. The  follow-up  period  was  from  6  months  to  5 years.
Two patients died in late period  (1 ^  homograft  related endocarditis death and
2  ^  non-cardiac  death  ^  duodenal  ulcer  bleeding). No  major  complications
were noted in the post-operative  period in survived patients. Mild pulmonary
insufficiency  was noted  without  hemodynamical  problems  in  all  patients. In
mid-term  follow-up  all patients were in Class I NYHA.The  monocusp  func-
tion  was noted  in  all patients  no  longer  than  six months, exept  two patients,
where  monocusp  functioning  was  continued  for  8  and  13 months  respec-
tively. All  the  patients  had  mild  pulmonary  regurgitation  without  right
ventricle  dilatation. Conclusion. Autologus  pulmonary  artery  reconstruction
in  the  Ross  procedures  can  be  performed  with  satisfactory  early  results  and
good mid-term right ventricle  functioning.

P17
Outcomes  of  repair  of  supravalvar  aortic  stenosis:  impact  of  left
ventricular  outflow  characteristics
Glen  S.  Van Arsdell,  Kyotig-Jiti  Lee,  Kourosh  Dinyari,  Bhagawan  Koirala,John  G
Coles,  Brian  W.McCrindle,  William  G  Williams
Tfie  Hospital  For Sick  Children,Torottto,  Canada

OBJECTIVE: To  determine  the  effect  of  the  anatomic  ratios  for  the  aortic
annulus  (AA), mid  sinuses  (MS), sinotubular junction  (STJ)  and  ascending
aorta  (AAO)  before  and  after  repair  of supravalvular  aortic  stenosis  (SAS) on
late  valve  function.METHODS:  We  reviewed  outcomes  of  59  children
having  repair  of  SAS between  76  and  99  at  a median  age of 4.8  yrs  (3 mo ^
18y), of  whom  20  had  associated  other  left  obstructive  lesions. The  repairs
were:  1 sinus  patch  (35), 2  sinus  patch  (22), other  (2).  Echocardiographic
measurements  were obtained pre- and post-operatively, and  at last  follow-up.
The  measurements were normalized  to the aortic annulus diameter  as a ratio,
and then  related  to  early  and late  valve function  and reoperation. RESULTS:
Kaplan Meier  Freedom  from  reoperation  for aortic  disease  was 94%, 79% and
73%at  l ,5andlO  yrs; freedom  from  death  was 97% at 20 yrs. Small subaortic
ratio  was  predictive  of  an  increased  late  gradient  (p=0.009).  Patients  with
moderate AI  tended  to  have  a higher  STJ  ratio. A  1 or  2 sinus patch  was not
predictive  of  outcomes  measured.  Prior  coarctation  repair  or  open  aortic
valvotomy  were more  likely  to  have late AI  (p=0.08)  and  higher  LV outflow
gradient (p=0.03). CONCLUSIONS: Outcome of surgical repair for  isolated
SAS is good. A small subaortic ratio or prior coarctation repair or aortic valvo-
tomy was associated with  a higher  late outflow  gradient and/or AI. Operative
technique did not  affect  measured outcomes.

P18
Outcome  of  children  with  critical  heart  disease  undergoing  extra-
corporeal  cardiac  life  support
Bhagawati  Koirala,  Gabriel  Chow,  Brian  W  McCrindle,  David  Edgell,  Glen  S  Van
Arsdell,  Michael  Borger,  Desmond  Bohn,  Gabrielle  DeVeber,  William  G  Williams,
John  G  Coles
Tlie  Hospital  For Sick  Children,  Toronto,  Canada

OBJECTIVE: To determine  early  and  late  survival  and  neurologic  outcome
in  patients  undergoing  extracorporeal  life  support  (ECLS)  for  myocardial
failure  over  a  10 year  period. MEHODS: Retrospective  analysis  of  clinical,
operative, perfusion  data  and results of neurologic imaging  and autopsy  find-
ings  was  performed  to  determine  the  incidence  and  the  predictors  of  poor
survival  and  adverse  neurologic  outcome.  RESULTS: Ninety  children  (
median  age  9 months,  1 day  to  18  years)  underwent  97  runs  of ECLS  for
myocardial  failure  between  01/1990  and  06/2000. ECLS  was  instituted
preoperatively  for resuscitation in 22 children  (24%), intraoperatively for post-
cardiotomy  myocardial  dysfunction  in  48  (53%)  and  for  postoperative  low
output  state  in  20  (22%). Thirty  four  (37%)  patients  had  cardiopulmonary
resuscitation  (CPR)  prior  to  ECLS. While  on  ECLS  13 children  received a
heart  transplant  (2 died) and  13 had intracardiac repair  (11 died). Mean  dura-
tion of ECLS was 107+/-  78 hrs. Median red  cell  transfusion  per patient  was

3.1  Hters/m2/day  (range 0.9 -  57.8 liters) with median of 77 (4 -  521) donor
exposures. Hospital  survival  was  34%. Kaplan  Meier  survival  at  1 month, 1
year and 5 years was 38%, 33% and 28% respectively. Hospital  survival for  the
congenital  group  was 28% vs 58% for  myocarditis/cardiomyopathy  group  (
p=  0.015). Age, duration of ECLS  and  the need  for  pre-ECLS CPR  did not
affect  survival. Neurologic imaging (US/CT/MRI)  or autopsy findings were
available in  45 patients, 29 of whom  (64% of those  imaged  and 32% of entire
group)  had  a definite  abnormality  in  brain  structure.  CONCLUSIONS:
ECLS  is an effective  modality  for  salvaging critically  ill children with  cardiac
disease. However, the associated mortality  and comorbidity  are high. Survival
may be  improved with  early, aggressive  triage  to heart  transplantation, espe-
cially in patients with postcardiotomy  myocardial  failure.

P19
Problems with  the bidirectional  glenn  shunt  (BGS) in high risk situ-
ations
Cronje, S.L.,  Vanderdonck, K.

Johannesburg,  South  Africa

To present our experience with the pulsatile BGS with emphasis on the prob-
lems  experienced  in  high  risk  patients. Total  patients  (n=64),  1990  through
2000. Ages: 8 months  to  16 years. Mean  4.1.Tricuspid  atresia  (n=31), single
ventricle  complex  (n=18), other/complex  (n=15). Previous  surgical  proce-
dures  (n=31). Results:  no  early  hospital  mortality,  major  complications  ^
superior  vena  cava  (S.V.C)  syndrome  with  excessive  pulsatility  (n=l),
complex  post-operative  course  (n=l).  Effusions  (n=3). (One  late  death).
Thrombosis (n=l). Obstruction  right  SVC but patent  left  SVC (n=l)  venous
collateralization  (n=2). Although  the  BGS  is more  forgiving  than  a  Fontan
procedure  and  no  early  mortality  occurred,  significant  complications  were
encountered: when the criteria  for a BGS were loosened.

P20
Direct  surgical  implantation  of  anomalous  origin  of  right
pulmonary  artery  (RPA)  or  left  pulmonary  artery  (LPA)  from
ascending  aorta  into main  pulmonary  artery
Vanderdonck,  K.,  Crotije,  S.L.,  Kinsley,  R.

Johannesburg  Hospital,  South Africa

Retrospective  study  to  present  local  experience  during  the  24 year  period
1976  through  2000.  13  patients  were  operated, male  (n=5), female  (n=8).
Ages: 6 weeks to  25 months. Mean  8.6  months. RPA with  left  arch (n=12),
LPA  with  right  arch  (n=l).  Isolated  RPA  /  LPA (n= 11). Tetralogy  of Fallot
(n=2) one of the Tetralogies also had an absent pulmonary  valve. Patent ductus
(n=4).  Only  detaching  the  artery  (n=7). Aorta  transected  (n=5).  Early
mortality  (n=3). Failure to terminate bypass with severe pulmonary hyperten-
sion  (n=l). Post-op pulmonary  hypertensive  crisis (n=l)  and extensive post-
op lung problems (n=l).There  were no late deaths. All survivors  functionally
did  well  and  the post-operative  pulmonary  artery  pressure  decreased  signifi-
cantly. In  4  re-investigated  patients  mild  stenosis  of  the  re-implanted  artery
was noted  (gradient  less than 20mmHg).

P21
Palliative  blalock-taussig  shunt  procedures  in  the  neoonatal  and
infant  period
Tireli,  £.,  Dindar,A.,  Demir,  H.,  Kafali, E.,  Onursal,  E.,  Dayioglu,  E
Istanbul  Medical Faculty, Istanbul, Turkey

Palliative  systemic  to  pulmonary  shunts  are  mostly  performed  in  emergency
situations in cyanotic patients of the neonatal and infant  age groups. Prognosis
of  patients who  will  undergo  this  procedure  is affected  by preoperative diag-
nosis  and surgical technique. Systemic to pulmonary shunt  was performed  on
62 patients  in the neonatal or  infant  period  in our department  in the  last  five
years. 24 patients were neonates. Out  of these  24 patients, 13 were opened by
median  sternotomy  incision  due  to  having  intact  venticular  septum  and
pulmonary  atresia. In the  neonatal period, grafts  having 3 ^  3.5mm  diameters
were  used. In  the  infant  period  grafts  having 4 ^  5mm  diameters  were  used.
70%  of the  patients  were  not  heparinized  in  the post-op  period. Before  all
anastomosis  were completed the  graft  had no contact  with blood. Pulmonary
artery  anastomosis  were  constructed  closer  centrally.  In  the  post  operative
period, 5 neonates  and  1 infant  died. Five patients  developed  cardiac  insuffi-
ciency  due  to  excessive  blood  flow. Mortality  and  morbidity  are  affected  by
preoperative diagnosis, graft size and pulmonary artery anastomosis positioning
in  systemic shunts done in the neonatal and infant periods.
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P22
Cavopulmonary  anastomosis:  immediate  and  long-term  results
comparison in presence or not of atrial  fenestration
Atik  E,  Ikari  NM,  MartinsTC,  Barbero-Marcial M.
Heart  Institute  (Incor), University  Of  Sao  Paulo Medical  School, Sao Paulo, Brazil

Aim: Cavopulmonary  anastomosis became the more  used  Fontan  variant  for
functional  correction of congenital  cardiac defects not  amenable  for  anatom-
ical  one  correction.  Material  and  Methods: 62  patients  were  operated  on
between  1988  and  1999 being  atrial  fenestration  performed  in  41 of  them
(Group  I), remaining  21  without  atrial  fenestration  (Group  II). Tricuspid
atresia predominated in G-I  (23-56%) and single ventricle in G-II  (14-66%).
Median  ages at operation  and  at long-term period  were 7.9  and 7.6  years in
both  groups  and  10.6  and  12.8  years,  respectively.  Results: The  overall
mortality  were  7.3% in  G-I  and  4.7% in  G-II. Accentuated  pleural  effusion
occurred in 41.4% of G-I patients and in 23.8% of G-II and accentuated peri-
cardial  effusion  in  29.2  and  14.7%, respectively  in  both  groups.The  central
venous pressure  was more accentuated  in G-II  -  17.7  cm H2O in relation to
15 cm H2O  in  G-I  and  the  overall  hospital  post-operative  stay  was similar,
26.3  and  21.8  days. Cyanosis  and  arterial  desaturation  were  present  in  5
patients  and  FC-II  in  4  patients,  all  of  them  belonging  to  G-I.  Fifty-eight
patients  (93.5%) are in FC-I. Sinus rhythm are present in 94% and pulmonary
perfusion  were  similar  in both  groups.  Physical  tolerance  was good  in  11
patients  submitted  to maximal  cardiopulmonary  exercise  test. There  was not
statistical  significant  difference  between  both  groups.  Conclusion: Atrial
fenestration  did not change favorably the immediate and long-term evolution
of patients submitted to cavopulmonary  anastomosis, being dispensable  in the
majority  of cases.

P23
Transplant  approach for repair of the congenitally  malformed  mitral
valve
Di  Carlo, D.,  Filippelli, S.,Amodeo,A.,  Di  Douato,  R.
Ospedale Pediatrico  Bambino  GCJH,  Rome,  Italy

A right  atrial  incision, prolonged  across atrial  septum  and  left  atrial  roof, was
evaluated  in  the  treatment  of  children  with  congenitally  malformed  mitral
valve. Method: from January  1998,9 patients were operated on employing the
described  approach. Mean  age  and  weight  at  surgery  were  99  mos.  (range
7-217)  and  29  kg  (5.2-64). Mitral  regurgitation  (7  pts)  was secondary  to
Marfan  disease  (2), repaired  cAVSD  (1), isolated  mitral  cleft  (1), floppy valve
(1), endocarditis  (1), cardiomyopathy  (1); mitral  stenosis  was  associated  with
aortic stenosis, coarctation and PDA (1), repaired DORV  (1). Mitral repair was
performed  along  the  techniques  of Alfieri,  Carpentier  and  David; a  flexible
ring was adopted in 5 pts. Associated procedures (4 pts) included: ASD closure,
PMK  (1), coartectomy  (1), Batista  procedure  (1), aortic  valve endoscopy  (1).
CPB  and  aortic  cross-clamp  time  averaged  148 and  77 min. Results: one  pt
died  of  intracerebral  hemorrhage; she  had  a recent  history  of  septic  brain
embolism. In a mean follow-up  interval of  11 mos  (1̂35),  mitral regurgitation
was judged  absent  in  1 pt,  mild  in  2, moderate  in  1; mitral  stenosis  was
markedly  reduced  in  2 pts  (mean  gradient  dropped  from  16.5 to  8 mmHg).
Two pts required reoperation: heart transplantation  after  Batista procedure (1),
mitral valve replacement  after  cAVSD repair (1). Six of 8 survivors remained in
sinus rhythm.Two pts had a permanent  PMK implanted prior to mitral  repair,
one of whom retained normal sinus activity thereafter. Conclusion: The trans-
plant approach" provides unsurpassed exposure of the malformed  mitral valve.
Sinus rhythm  is preserved despite the extensive atrial incision."

P24
The  midterm  and  long  term  results  of  surgical  repairment  of
tetralogy of  Fallot
Sun, B., Hui, W., Huang, C. Y., Lin, Q.S., Chen, W.D.,  Chen,  Z.C
Children’s Hospital, Medical Center oJFudan  University, Shanghai, P. R.  China

To  evaluate  the  midterm  and  long  term  results  of  surgical  repairment  of
tetralogy of Fallot, 109 patients were studied  before  and  after  surgical  repair-
ment  by using Doppler  echocardiography  and color flow mapping. 81  male
and 28 female  h aged 5 ^  158 months. One-staged  reparative operation  was
performed  in  105 cases, while  two-staged  reparative  operation  in  4 cases, in
which only a transannular patch  was given in  the  initial stage. Right  ventric-
ular  outflow  tract  reconstruction  contained  transannular  patch  in  79, right
ventricular outflow patch in 28 and artificial conduit  in 2 cases.The  follow-up
period  by echocardiography  was  1 -  72  months. Results: The  postoperative
residual shunt  occurred  in 20 cases  ( 18.3% ). Although  the  diameter  of the
residual VSD  was 0.1-0.2  cm  in  70% and  had  no  left-sided  heart  dilation.

there was 1 case of bacterial  endocarditis. Residual obstruction  occurred  in 2
cases  (  1.8%  ). Pulmonary  regurgitation  occurred  in  85  cases  ( 77.9% ), of
which  the  occurrence  of right  ventricular  dilation  was significantly  higher
than  those  without  pulmonary  regurgitation  ( 92.9% vs 20.8%, p<0.001  ).
Follow-up data showed that pulmonary hypertension occurred in three of the
four cases after the initial procedure. Conclusion:The midterm and long term
results of surgical  repairment  of  tetralogy of  Fallot  are  generally  satisfactory.
Relatively  high  occurrence  of  pulmonary  regurgitation  deserves  further
investigation. Intensive  surveillance  is advocated  in the  patients with  residual
shunt or having underwent  palliative procedures.

P25
Traction  techniques  for  improving  accessibility  in  minimally  inva-
sive pediatric  cardiac  surgery
Oiwa,  H.,  Honda,  K.Jbnari,  K.,  Ishida,  R.,  Sudo,  K.
Dept.  Of  Cardiovasc.  Surg,  School  Of  Medicine,  Kyorin  University, Tokyo,  Mitaka,
Japan

In minimally  invasive pediatric  cardiac surgery (pMICS), a deep, narrow field
makes  safe  surgical procedures  especially difficult  for  less practised  surgeons.
We  report  12  consecutive  recent  cases  of  simple  cardiac  defects  in  which
pMICS  was performed,  with  traction  on  the  skin, pericardium,  right  atrial
appendage, aortic root  and both  venae cavae to improve safety. The  following
surgical technique  was  used: A  skin incision  (5% of patient  height)  below  the
nipple  level, and  a partial  sternotomy  splitting  the  sternum  in  the  mid-line
below the third intercostal level to form  an invertedY shape, were  performed.
The skin at the cranial  end of the incision was drawn craniad with a mechan-
ical retractor. The  edges of a vertical incision  in the pericardium  were drawn
caudad to drag the ascending aorta into view.The right appendage was drawn
caudad  with  a purse-string  suture to  expose  the  area  around  the  aortic  root.
Two mattress sutures (=traction suture technique of aortic root)  were secured
in the fatty  and epithelial  tissue  of the aortic root, drawn caudad and fixed, to
make the  aorta  more  accessible  for  safe  cannulation.  For  aortic  cannulation,
the  Seldinger  method  is preferable  for  its simplicity. After  establishment  of a
cardiopulmonary  bypass, the  venae  cavae  were  raised  with  tourniquet  tapes
and fixed, facilitating  intracardiac procedures. No  intraoperative or  periopera-
tive  complication  occurred,  and  no blood  transfusion  was needed.  Because
aortic  cannulation  was initially  unsuccessful,  three  cases required  aortic  side-
clamps, and  the aortic  traction  sutures  facilitated  their  application. Our  trac-
tion  techniques  facilitate  exposure  of  the  surgical  field  for  safe  pMICS.
Allowing  direct  inspection, our  procedure  is simple, and  is helpful  for  those
working toward technical mastery.

P26
Ascending  aortic  aneurysm  due to  takayasu’s  arteritis.
Tireli, E.,  Dindar,A.,Alpagut,  U,  Demir,T,  Dayhglu,  E.,  Catitez,T
Cardiovascular Surgery,  Istanbul, Turkey

Takayasu’ s arteritis  is an inflamatory  arteriopaty, which  affects  aorta, its main
branches  and  the  pulmonary  arteries. We  report  the  case  of  a  2-years  old
child  with  an  ascending  aortic  aneurysm  due  to Takayasu’ s  arteritis. The
transthoracic  echocardiographic  evaluation  of the patient  who  was  followed
since her birth showed ascending aortic aneurysm with a diameter  of 4,8cm.
In  the  operation  ascending  aorta  was  resected,  and  replaced  with  a dacron
graft. Histopathologic  examination of the ascending aorta showed findings of
Takayasu’s arteritis.Ascending aortic aneurysm due to Takayasu’s arterinis  is a
rare event  in  literature. Our  case is the  youngest  patient  who  has  ever  been
reported.

P27
Single  stage unifocalization  with median sternotomy  using  the peri-
cardial  roll
Tireli,  E.,  Hokenek,  F,  Omcroglu,  R.,  Karafahi,  S.,  Onursal,  E.,  Dayhglu,  E.,
Cantez.T.
Cardiovascular Surgery,  Istanbul, Turkey

The  operative  strategy  for VSD, PA, and  MAPCA  is still  controversial.  After
multistage  unifocalization  procedures  the  difficulties  of  total  correction  are
apperant. Hence, recently  single stage  unifocalization  and  correction  proce-
dures under  median sternotomy have been proposed. In our department  out
of  the  13 patients  who  underwent  unifocalization  4 were  executed  using
median  sternotomy  with  pericardial  roll. These  patients  who  had  native
pulmonary arteries  less than 2  mm or none  at  all, had their  MAPCA’s  under
median sternotomy  prepared  between  the  aorta  and  the  superior  vena  cava.
After pericardial roll the MAPCA’s on the right were anastomosed to one end
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of the  pericardial  roll, and the ones on  the left,  to the other end. A BT shunt
was  done  to  the  middle  of  the  pericardial  roll  from  the  truncus  brchio-
cephalicus. In two case, valved conduit  was used between right  ventricel peri-
cardial roll. One patient out of the  13 who had undergone unifocalization  was
lost  due  to  low  cardiac  output  and  hypoxia.  Compared  to  procedures  with
multiple  thoracotomies, single-stage unifocalization  with  median  sternotomy
revealed to be more  effective.

P28
Evolution  and outcomes  of the fontan  procedure  in  a small  centre
J. G. LeBlmic, M. L.  Deagle, S. S. SetlJ. E. Potts
Division  of  Cardiovascular  and Thoracic  Surgery,  British  Columbia’s  Children’s
Hospital, Vancouver, Canada

Background: Surgical approaches to single ventricle variants have evolved from
one  stage  to  multi-stage  fenestrated  Fontan  procedures. This  study  compares
outcome  with  these  modifications  of the  Fontan  operation  in  a  small centre.
Methods: Perioperative  risk  factors  and  results  were  reviewed  in  85  patients
(pts)  undergoing  the  Fontan  procedure  between  1985  and  2000. Diagnoses
included  tricuspid  atresia  (n=26),  double  inlet  left  ventricle  (n=14),  and
complex  anomalies  (n=37). A  palliative  procedure  was  required  in  68  pts
(80%).A one stage Fontan procedure  was carried out  in 28 pts at a median age
of 64 months. A staged Fontan procedure  was performed  in 57 pts with a bidi-
rectional  Glenn  anastomosis  at  a median  age of  9.2  months  and  the  second
stage  Fontan operation  at a median  age of 45 months, respectively. A  fenestra-
tion was added in 56 pts (67%). Results: The mortality of the entire cohort  was
8.2%  (7/85). The  mortality  decreased  from  35% in  the  period  between
1985-89  to  2.4%  in  the  period  between  1995-2000  (p<0.0001).The  most
common  postoperative  complications  were  low  output  syndrome  (n=27),
pleural effusion  (n=28), infection  (n=22), and arrhythmias (n=7).The  fenestra-
tion was closed with a device in  13 pts; others have either closed spontaneously
or  remain  clinically  insignificant.  Follow-up  complications  included  arrhyth-
mias  (n=19),  severe  ventricular  dysfunction  (n=l l ) ,  and  protein-losing
enteropathy  (n=4). One  patient  underwent  transplantation  and 2 pts required
Fontan conversion.The  actuarial survival  at  1 and 5 years is 88.9% and 85.3%.
Complex  anomalies  and  early  period  of  repair  were  risk  factors  for  death
(p<0.0001). Conclusion: The  Fontan  modifications  have  led  to  significant
improvements  in early survival. Longer follow-up  is needed  to assess the  clin-
ical impact of the latest Fontan  modifications.

P29
Is there  a role  for  staged  repair  in surgical  correction  of tetralogy  of
Fallot?
K. OdaJ.G.  LcBlanc, M.L.  Deagle, S.S. SettJ.E.  Potts
Division Of  Cardiovascular And Tlwracic Surgery,  B.C.,  Vancouver,  Canada

Background: Although primary  repair of tetralogy of Fallot (TET) in  infancy
has been the  favoured  surgical technique  over the past decade, a staged opera-
tion  may still be  used  in selected  patients  (pts). Methods: Between June  1976
and November  1999, 193 children  underwent  repair  ofTET. Children  with
pulmonary  atresia  were  excluded.  Indications  for  staged  repair  were  young
age (<3 months) and complex anatomy. Results:A staged repair (Group  1) was
performed  in  62 pts at  a median  age of  19.7 months  (51̂79).  Median  age at
palliation  was  3.2  months  (0.036̂3). The  interval  between  palliation  and
repair was 15.9 months  (3.41̂59).  Primary repair (Group 2) was performed  in
131  pts  at  a median  age  of  12.4 months  (2.9-201), with  87  pts  less than  12
months and 29 less than 6 months of age.A transannular patch was required in
50% of Group  1 and  44% of Group  2 pts. The median  RV/LV  pressure  ratio
was  0.57  (0.3-1.0)  and  0.5  ( 0.2-1.0)  in  Group  1 and  2  pts,  respectively
(p=NS).The  preoperative  hemoglobin, crossclamp  time, days of  ventilation,
days of inotropic support, ICU length-of-stay  (LOS) and  hospital LOS were
similar in both groups. Early and late mortality was 6.7% and  1%, respectively.
Postoperative  complications  included  low output  syndrome  in  16%,  respira-
tory  failure  in  15% and  bleeding  in 3% of  pts. A permanent  pacemaker  was
implanted in 3 pts. Pulmonary  valve implantation for  severe insufficiency  and
right  ventricular  dysfunction  was  required  in  22  pts  (12.4%)  at  a  median
interval of 9.6 years (81̂5).The median length of follow-up  was 92.9 months
(0-282). Actuarial  survival  rates at 5 and  10 years were 91%  and  90%, respec-
tively  in  Group  1, and  94%  and  91%, respectively  in  Group  2  (p=NS).
Freedom  from  re-operation  at 5 and  10 years  was 88% and  77%, respectively
in Group  1 and 91% and 83%, respectively in Group 2 (p=NS). Conclusion: A
staged  repair  is  an  appropriate  approach  in  selected  patients. Our  results
suggest that early primary repair is not associated with higher risk.

P30
Development of pulmonary arteriovenous fistula after total  cavopul-
monary  connection in patients with left  isomerism
Yoshitsugu  Nakamura,  Hideki  Uemura,  Toshikatsu  Yagihara, Youichi  Kawahira,
YochiroYoshikawa,  Ken Watanabe
National  Cardiovascular Center,  Osaka,Japan

Objective:  To investigate  potential  risks  of pulmonary  arteriovenous  fistula
(PAVF)  in  patients  with  left  isomerism  undergoing  total  cavopulmonary
connection  (TCPC). Methods: Since  1990.TCPC  has been  employed  in  18
patients  with this particular  atrial arrangement, 8 of these undergoing  previ-
ously partial right  heart  bypass by bidirectional  cavopulmonary  anastomosis.
IVC  was  interrupted  in  10. SVC  was bilaterally  present  in  10. Results: Two
patients  postoperatively  died of abundant systemic-to-pulmonary  collaterals.
Of the  16 survivors, PAVF obviously developed after TCPC  in 3 patients with
interrupted  IVC. PAVF was present  within  either  the  right  (in  2) or the  left
(in  1) lung, with hepatic venous effluent  directed exclusively to the contralat-
eral  lung. Abnormal  communications  were  also  found  between  the  hepatic
veins and the pulmonary  veins. Latest arterial  oxygen saturation  proved to be
63%, 64%, and 77%, in these 3. In the other  13, hepatic venous drainage joined
pulmonary flow to both the  right and the left  lungs, oxygen saturation  being
94–2  (90-96)  %. The  presence  of  bilateral  SVC  provided  a better  circum-
stance  to  drain  the  hepatic  veins  bilaterally  in  a  balanced  fashion.
Catheterization  14–2  months  after TCPC  in  14 demonstrated;  pulmonary
resistance  2.0–0.9  (0.9-3.6)  units*m2, and  cardiac  index  3.010.6  (2.0-4.0)
l/min/m2.  Conclusion: PAVF may develop  after TCPC  in  patients  with  left
isomerism. When  constructing  connections  between  the  systemic  veins and
PA, attention  should  be  paid  to  orientation  of  these  anastomoses to  include
hepatic  venous drainage within pulmonary  flow  to the both lungs.

P31
Surgical  implication  of  coronary  arterial  anatomy  in  patients  with
discordant  atrioventricular  connections
Yoshitsugu  Nakamura,  Hideki  Uemura,  Toshikatsu  Yagihara, Youichi  Kawahira,
Yoshiro Yoshikawa
Natiotial  Cardiovascular Center,  Osaka,Japan

Objective: To determine  precise  anatomy  of  the  coronary  arteries, and  its
surgical  relevance, in  patients  with  discordant  atrioventricular  connections.
Methods: Coronary arterial patterns were investigated in 55 patients with this
particular  feature  undergoing biventricular  repair, on the  basis of findings  on
angiography  and during  the  surgical  procedure. Results: Two  patients  had a
solitary stem. In the other  53, dual orifices  were present  at the feeing sinuses.
In  43 of these, che anterior interventricular  artery arose  from  the right  artery
which  reached the atrioventricular  groove between the morphologically  RA
and  LV, with  the posterior  interventricular  artery  from  the  left  circumflex
artery. Both  interventricular  arteries  originated  from  the  dominant  right
artery  in 7, the left  artery being hypoplastic. Its reverse pattern  was seen in 2.
In  the  remaining one  with  concordant  ventriculoarterial  connections, coro-
nary arterial branching was comparable to normal. Of 4 patients undergoing
the arterial switch for anatomic repair, high take off from the aorta  was seen in
2  affecting  the  surgical  maneuver. An  incision  to  RV  would  have  been
restricted  by  the  presence  of  the  substantial  coronary  arteries  in  17. Such
circumstances were found, in reality, in 4 of 24 undergoing anatomic repair by
intraventricular  rerouting.  Similarly,  a  left  ventriculotomy  for  functional
biventricular  repair was, or  would  have been, limited in  29 by a characteristic
course of the right artery possessing a considerable distance between  its aortic
origin  and  the  atrioventricular  groove.  Conclusion:  Coronary  arterial
anatomy  is  an  important  issue  to  be  recognized  when  achieving  either
anatomic or  functional  biventricular repair  in this setting.

P32
Surgical  approach  in  patients  having  double  outlet  right  ventricle
with  subpulmonary  vsd  and obstruction of the aortic  arch
Takayuki  Ohm,  Hideki  Uemura,  Toshikatsu  Yagihara, Youichi  Kawahira, Yoshiro
Yoshikawa
Natiottal  Cardiovascular Center, Osaka, Japan

Objective: To determine the  optimal strategy  in patients having DORV with
subpulmonary VSD and the  obstructed  aortic  arch. Methods: Since  1989,16
patients have undergone surgical interventions  in this setting. In 5 infants, the
malformations  were repaired in  a single-staged  fashion.  In  the  other  11, the
aorta  was initially reconstructed  with  the  pulmonary  trunk  banded, because
of preoperative  ductal  shock  in  4, multiple VSDs  in  4, intramural  courses of
the coronary arteries in 2, and small RV in 1 .The initial procedure was carried
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out  at  the  age  of  15–12  (2~41)  days. Results: The  5  patients  undergoing
primary  repair  are doing well  in the  longer  terms. The other  11 patients also
survived  the  initial  palliative  procedure. Subsequent  biventricular  repair  was
successfully  employed  in  4  with  previous  ductal  shock. They  could  have
undergone primary repair had such a neonatal episode been avoided. Of the 4
with  multiple VSDs, biventricular  repair  was  attempted  in  2,  with  one
surviving and the other dying of low cardiac output. In the remaining 2 with
mesh-like  multiple VSDs, we  have  proceeded  to  either  the  bidirectional
Glenn procedure or the palliative arterial switch so as to improve cyanosis and
to  aim  towards  a  future  Fontan  procedure.  Of  the  3 patients  with  other
impediments  to  primary  repair, biventricular  repair  was  attempted  in  one
who  postoperatively  died  of  mediastinitis. Conclusion: Morphologic  spec-
trum should be precisely noted in this subset of malformations, since primary
repair, or  even staged biventricular  repair, might  be unsuitable  because  of the
structural  features.

P33
Aggregated  ultrafiltration  in paediatric open  heart  surgery
Hew, CC,  Ahmad, S., Mohammad, H.A.
National Heart Institute, Kuala Lumpur,  Kuala Lumpur, Malaysia

Background: Conventional  (CUF)  and  modified  ultrafiltration  (MUF)  have
been  shown  to  improve  haemodynamics,  pulmonary  function  and  blood
conservation.  Since  1997, we  have  adopted  ultrafiltration  in  our  paediatric
cardiac surgical practice, combining CUF and MUF since  1998. In this retro-
spective review, we examined their  effects  on clinical outcome. Methods:This
review included  151 patients operated  from  1995 to 2000.Thirty-five  patients
operated  before  1997  were  used  as historical  control. Twenty-seven  patients
had CUF only, whereas eighty-nine  had both MUF and CUF. MUF  was used
in children  less than  10kg, carried  out  for  20 mins. and extracting volumes of
up  to  20mls/kg.  Median  age  at  surgery  was  10.9months(m)(0.47̂0.8),
8.2m(0.3-48.8)  and  4.6m(0.3-51.9)  respectively  for  control,  CUF  and
CUF+MUF.  Mean  weight  was 6.4–2.9kg,5.1–2.1kg  and  4.9–2.0kg  for
control, CUF  and CUF+  MUF Results: Early  mortality  was 8.6%, 22% and
9%  for  control,  CUF, CUF/MUF  respectively. Blood  loss  (mls/24hrs)  was
125–107 in the CUF/MUF versus 1951166 in controls and 166+97 in CUF
(P=0.018). Platelet transfused  (units/24hr)  was 1.5–0.6  in CUF/MUF versus
2.5–0.9  in  control  and  1.7–0.5  in  CUF(P=0.002). CUF/MUF  achieved a
final haematocrit of 32.4–5.9  as compared to 31.5–4.9 in control and 29.2–4
in CUF (p<0.05), as well  as reduction  of central  venous pressure  to  7.1–3.1
versus 9.3–3.3 in control and 8.4–3.0  in CUF(p=0.030).These  were accom-
plished without  affecting  systolic blood  pressure  in subgroups  with  complex
congenital  heart  disease(p=0.48)  or  in  patients  weighing  less  than  5
kgs(p=0.153). Ultrafiltration  did not shorten days on ventilation (p=0.07) and
days  of  stay  in  the  intensive  care  unit  (p=0.167). Conclusion: Aggregated
ultrafiltration  has improved  haematocrit  and  initial  haemodynamics,  but  it
does not  affect  overall clinical outcome.

P34
Restenosis  and aortic  aneurysm late  after  repair of coarctation of the
aorta
N. Takagi, T.Koyanagi, Y. Hachiro, S.sugimoto, T.Abe
Sapporo Medical University, Dept  OfTlwrac  &  Cardiovasc  Surg, Sapporo,  Hokkaido,

Japan

We focused  on  the  incident  of  restenosis  and  aortic  aneurysm  after  repair  of
coarctation  of  the  aorta  in  the  long  follow-up  period  Patients  and  Methods
The subjects  were 47 patients with  coarctation  of the  aorta  who survived  the
repair  from January  1970  to  May  2000. Using  a  prospective  database, we
analyzed  late  motality, the  incidence  of  restenosis  and  aortic  aneurysm, re-
operation,  and  risk  factor  for  restenosis  and  aortic  aneurysm. Results  Mean
follow-up  interval  was  15.9A}7.8  years.Two  patients  died  during  follow-up
period; One  after  mitral  valve replacement  for  congenital  mitral  insufficiency
and  the  other  of  acute  pneumonia. Actuarial  survival  rate  was 95.4% at  20
years. Restenosis  was recognized in 7 patients (14.9%): one in  18 patients with
Subclavian flap angioplasty (SFP),one in 9 with End-to-end  anastomosis (EE),
4 in  13 with Patch angioplasty  (P), and one in 7 with other procedures. Aortic
aneurysm  was recognized  in 3 patients  (6.4%), all of whom  underwent  Patch
angioplasty. Overall  actuarial  rate  of  freedom  from  both  restenosis  and  aortic
aneurysm  was 68.0% at 20 years (92.9% in  SFP, 83.3% in EE, and 39.8% in P).
Reoperations  were  performed  on  4  patients  with  restenosis  by  bypass  graft
technique  and  on  one  patient  with  both  restenosis  and  aortic  aneurysm  by
aortic  arch  graft  replacement.  Patch  angioplasty  was  risk  factor  for  late
restenosis  and  aortic  aneurysm.  Conclusions  Although  the  postoperative
outcome  of  coarctation  repair  was good, patch  angioplasty  demonstrated  a

higher incidence of restenosis and aortic aneurysm late after surgery. Therefore,
careful  observation of patients with patch angioplasty  is necessary.

P35
Systemic  venous  flow  evaluation of total  cavopulmonary  connection
in  asplenic  hearts. Should  the  reconstruction  technique  individual-
ized?
RyoAeba,Toshiyuki  Katogi,  Kenichi  Hashizume,Yoshimi  lino, Shiaki  Kawada,  and
Yuji Yuasa
Division  Of  Cardiovascular Surgery,  Keio University,Tokyo, Japan

Objective. Outcomes  after  univentricular  repair  for  patients  with  asplenia
syndrome  remains  unsatisfactory,  not  only  because  of  clinical  difficulties  in
patient selection, but  also secondary to technical  difficulties  in the  separation
of the systemic and pulmonary circulations especially with the rerouting tech-
nique  for  the  inferior  systemic  veins. Method. Between  February  1995  and
May 2000,14 consecutive patients with asplenia syndrome underwent a bidi-
rectional  cavopulmonary  connection  with  obliteration  of  additional
pulmonary  blood  flow  followed  by a total  cavopulmonary  connection. The
rerouting technique  for  the inferior  systemic venous blood  flow  was individ-
ualized to maximize flow smooth on the  pathway, prosthetic  load, and suture
load on the atrial wall.The lateral tunnel or tube conduit  technique  was used
in  an  extra-, intra-extra  or  intra-atrial  fashion. No  fenestration  was  applied.
Results.There  was no  hospital  mortality. Systemic  venous  flow  was evaluated
using magnetic  resonance  angiography  which  revealed  no  signs of  obstruc-
tion, turbulence, or  stasis in and near the  reconstructed  pathways  irrespective
of  the  rerouting  technique.  Postoperative  catheterization  revealed  favorable
hemodynamics including an inferior  vena  cava pressure of 13 – 2 mmHg and
arterial  oxygen saturation  of 93.4 –  3.5% at room  air.  AU  patients  have been
free  of  symptoms, while  one  patient  died  of  acute  septic  complications  3.5
years  after  the procedure. Conclusions. The  complexity  of cardiac  anomalies
in  asplenia  syndrome  warrants  individualization  of  the  total  cavopulmonary
connection  technique  utilized  in  reconstruction  of  the  inferior  systemic
venous pathway. Creating a maximally smooth flow in the pathway should be
a  priority. A staging  approach  allows the  proper  selection  of  candidates  for
univentricular  repair.

P36
Long-term  follow-up  of  management  of  coarctation  of  the  aorta,
surgery vs balloon  angioplasty
Cordon  H.  Oron,  RonaldJ.  Walhoutjaco  C.  LekkerkerkerJ.  Francois  Hitchock, Paul
A.  Hutter,  Cer WBG  Beimink,  Erik}.  Meijboom
University  Medical Center  Utrecht, Utrecht, Ttie  Netherlands

Background: Long-term  results of surgical  repair  and balloon angioplasty  for
native  coarctation  of  the  aorta  in  infants  and  children  are  evaluated  and
compared. Methods: Surgical repair (group A, 273 patients, age  1,6  –  2,9) and
balloon  angioplasty  (group  B, 32 patients, (age  4,8  –  4,6)  for  native  coarcta-
tion of the aorta  were performed  from  1977 to 2000. Pre- and  post-interven-
tional  pressure  gradients  were  analysed  with  Student’s T-test.  Kaplan-Meier
curves were constructed  to compare the intervention  free  probability  in both
groups.  Results:  Resultant  reduction  in  peak-to-peak  systolic  pressure
gradient  was 19.0 – 5.8 mmHg (t-test, p<0.001). All-over mortality  was 7,3%
in group A. In group B no mortality occurred. Hospital  stay ranged  6̂22  days
in group A and 48 hours in group B. Mean length of follow  up measures  11.0
– 7.3 years, ranging 0,6 to 28,4 years in group A and 0,3 to  9,1 years in group
B. In group A recoarctation  occurred  in  48 patients  (18%), 31  patients  were
treated  with  balloon  dilatation, 3 with  end-to-end  re-anastomosis  and  14
with  patch  angioplasty, of which one developed  a re-recoarctation,  managed
with  balloon  angioplasty.  In  group  B  recoarctation  developed  in  4  patients
(12,5%), 2  were  re-operated  using end-to-end  anastomosis,  in  2  patients
balloon angioplasty  was performed. Aneurysm  formation  was encountered  in
6 patients in group A (2%). No  aneurysms were encountered  in group B. No
significant  statistical difference  was found between the intervention  free prob-
abilities  in  group A and  B. Conclusion: Balloon  dilatation  as primary  treat-
ment  of  coarctation  of  the  aorta  yields  comparable  results  to  surgical
management, immediately  as well as in long term follow up and  is therefore a
justifiable  choice  for  patients  over  3 months  of  age  and  a  localised  type  of
coarctation.

P37
Fontan  conversion  to  total  cavo  pulmonary  connection  (TCPC)
aasociated with  arrhythmias ablation: early  results
Borghi,A.,  Vignati,  C,  Quattrociocchi,  M.,AgnoIetti,  C,  Crupi,  G
Ospedali  Riuniti,  Bergamo,  Italy
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Ten failing  Fontan patients  (age 20.9+6.7 yrs) underwent TCPC, arrhythmias
ablation  and AAI-PM  implantation  15.6+2.5  yrs  from  Fontan repair.  Giant
right atrium  was present in all patients, refractory  arrhythmias in 9, ventricular
dysfunction  in 4. One  early postoperative death occurred, due to pneumonia.
Mean follow up was 11.8+4.8 months. Stable sinus rhythm  was present in 7/9
patients  (medically  restored  in  2,  after  recurrence  of  atrial  tachycardia).
Myocardial  scintigraphy  showed  reversal  of  rest  and/or  exercise  dysfunction
in 4 patients and improvement  of systemic ventricular  function  in 5. Basal EF
varied  from  37+6.9%  to  46.1+6.9%  (p=0.049)  and  EF  on  effort  from
39.9+11.4% to  49.6+7.7% (p=0.011). Our  data  show  that TCPC  associated
with  arrhythmias  ablation  may  restore  a  stable  sinus  rhythm,  allows  a better
control  of  arrhythmias  and  improves  ventricular  function  in  patients  with
failing  Fontan.

P38
Mitral  valve  anomalies  in pediatric  age
R.  M.  Bini,  G.  Pome, R.  Youssef G.F. Butera, M.  Chessa, M.  Carminati,A.
Ciamberti, E. Mazza,A. Frigiola
R.M.  Bini, San Donato Milanese, Italy

Purpose  of the  study: diagnosis  and  surgical  results  of the  mitral  valve  (MV)
anomalies observed in an 8-yr period. Relevant  MV anomalies were found  in
28 pts (1.4%) among 2000 paediatric patients undergoing heart surgery at our
centre  in the  last 8 yrs. Mean  age 5.8 yrs (range 2 mo-14 yrs). 20 pts had MV
insufficiency  (I)  and  8  MV  stenosis  (S). Anatomical  lesions  in  MVI  were:
results  of  surgical  repair  of A-V  septal  defect  in 9 pts, congenitally  dysplastic
valves in 9 and post rheumatic  in 2.The MVS cases were: parachute MV in 5,
post rheumatic  in 2 and supravalvar  ring in  1. Thirteen  pts  had other  surgical
procedures  in  addition  to  the  MV  plasty. Diagnosis  was  accomplished  in  all
cases but  3 by echo  color  doppler  (TT  and TE)  techniques. Operative  tech-
niques  included:  removal  of  supravalvar  ring, splitting  of  papillary  muscles,
plasty  of anterior  MV  leaflet,  valve  annuloplasty, suture  of  cleft  and  repair  of
residual  a-v  septal  defects,  quadrangular  resections,  artificial  chordae, short-
ening  of  papillary  muscles. Results: there  were  2  hospital  deaths  (7%). At a
mean  follow-up  of  30  mo  (2  mo-8yrs)  there  were  no  deaths. Three  pts
(11.5%) underwent MV replacement  at a mean period of 18 mo  (2 mo-3 yrs)
following  the  initial surgery.Twenty  pts with  native  valves  are in NYHA  class
1 and 3 in  class 2. On echo only  1 pt with  native  valve has moderate to severe
MVI. Conclusions:  1) conservative surgery on MV  is possible in pediatric  age
with low operative mortality; 2) echo and Doppler evaluation is the best diag-
nostic  modality; 3) the  complexity  of the  lesions and  the  presence  of associ-
ated anomalies make the results of the plasty on the valve less predictable then
in the adult  population.

P39
The  Ross  operation: surgical  technique  and medium  term  results
R.  M.  Bini,  G.  Pome, A.  Ciamberti, C.  Butera,  M.  Chessa, M.  Canninati,  A.
Frigiola, E.  Mazza
R.M.  Bini, San Donato  Milanese, Italy

Purpose  of  the  study: evaluate  the  impact  in  the  early  and  medium-term
outcome  of  some  technical  modifications  applied  to  the  Ross  operation
during our  6 yrs experience. Method: 35 pediatric  patients  (pts)  (mean age 9,
range  2̂18 yrs)  received  a Ross  operation  for: aortic  insufficiency  28, aortic
stenosis 7 pts. Eight pts had received a transcatheter  and /  or a surgical proce-
dure at a mean time of 8 mo  (2̂72 mo) prior to the Ross  operation.Technical
modifications  were: 1) Dissection of the autograft  and homograft  suture  with
beating heart; 2) Reinforcement  of the  aortic  annulus  with  autologous peri-
cardium; 3)  In older  pts banding of the autograft  with  a Gore-tex  membrane
and /  or with the native aortic wall. Results: no early nor late mortality. Mean
cross-clamp time has decreased from  130 +  18 m’ to 80 + 9 m’comparing  the
early with the more recent series (1994 -  1997 versus 1998-2000). No  differ-
ences  were  found  in hospital  stay duration  and post-operative  complications.
Clinically  the  whole  series of  pts  have  improved  significantly  passing  from a
mean NYHA functional  class 3 to  1.2  (p < 0.001). Follow-up:at  a mean  F-up
of  38  mo  (1̂65  mo)  there  was  1  reintervention  for  iatrogenic  aortic-
pulmonary  window. One  pt  with  rheumatic  heart  disease  has moderate  to
severe  aortic  insufficiency  2 yrs post-operatively. Three  pts in the  early series
have moderate  to severe dilation of the  ascending aorta. Conclusions: 1) Our
results  with  Ross  operation  in  pediatric  age  show  good  early  and  medium
term  results; 2) There  are no  major  complications; 3) The  technical  modifica-
tions adopted  decrease cross-clamp time and perhaps ectasia  of the  ascending

P40
Repair of  coarctation  of  the  aorta  using  left  heart  bypass  for  spinal
cord protection: increased  risk or  benefit?
B.  As/our,  A.  Rukosujew, D.  Hammel, Tdt.  Tjan,  G.  Kehl,  G. Rellensmann,
C. Schmidt, 77i. KohlJ. Vogl, H.H. Scheld.
TltoracicAnd Cardiovascular Surgery,  University  OfMuenster, Muenster,  Germany

Background: Repair  of coarctation  of  the  aorta  carries  the  inherent  risk  of
paraplegia  due to  cross clamping of the  descending  aorta.  Cardiopulmonary
bypass performed  as left  heart  bypass may potentially  eliminate  this risk. The
aim of the study was to analyze the clinical course and outcome of all patients
who had repair of coarctation using left  heart  bypass. Methods: We retrospec-
tively  analyzed  the  clinical  outcome  and  late  follow  up  of  all  patients  who
were  operated  on  since  1997. Of  special  interest  was the  influence  and side
effects  of cardiopulmonary  left  heart  bypass  techniques. Results: Since  1997
repairs  of  coarctation  of  the  aorta  beyond  infancy  (n=10)  were  performed
using left  heart bypass by cannulation of the left atrium and descending aorta.
The  median  age  was 11,1 years (range  2,1  to  36,4 years).The median bypass
 ̂time  was 24 min  and median operative time  was 115 min. No  complications
related  to  the use of  left  heart  bypass were observed  in the complete  follow-
up of 9-50  months later. Even in small children cannulation of the descending
aorta  is feasible. Conclusion: Repair of coarctation of the aorta using left  heart
bypass  is a safe procedure  and  potentially  precludes  the  risk of paraplegia. It
can  be performed  even  in  small children  (̂10 kg) by cannulation  of the  left
atrium and descending aorta.Total operative  time  is reasonable.

P41
Corrective  operation  for  ventricular  septal  defect  in  a  developing
country:  the  impact  of  severe  malnutrition  and  lung  infection  on
outcome
Kumar  RK,  Vaidyanathan  B,  Roth  SJ, Gauvreau  K,  Rao  SG,  Shivaprakasha  K
Consultant,  Division  of Pediatric  Cardiology,  Cochin,  Kerala, India

Objectives:We sought to examine the effects  of severe malnutrition, preoper-
ative pneumonia, and  age at operation on outcome followingVSD  closure in
a large  referral  center  in south  India. Methods  and  Results: We analyzed  the
records oflOO consecutive infants  (age 7.4+3.3 months) with largeVSDs who
underwent  surgical  closure  at  our  institution  from July  1998  to June  2000.
Primary  outcome  variables  were  postoperative  mortality,  duration  of
mechanical  ventilation, ICU  stay, hospital  stay, and  infectious  complications.
Preoperative  variables analyzed included  age, weight and length z-scores, and
presence  of  pneumonia.  Nutritional  status  at  surgery  was poor  (weight  z-
score -2.8–1.3,range -5.6 to 3.3;length  z-score -1.9–2.0,range -6.7 to  3.2).
Preoperatively, 25 infants  had pneumonia  and  4 required mechanical  ventila-
tion. Six patients died. None  of the preoperative variables was associated with
death. Duration  of mechanical  ventilation,  ICU  stay, and  hospital  stay  were
longer  for younger patients  (Spearman rank correlation  for ventilation -0.23,
p=0.02; for ICU stay -0.33, p< 0.001; for hospital stay -0.27,p=0.007)  and for
those  with  preoperative  pneumonia  (median duration of mechanical  ventila-
tion  46 versus 24 hours, p<0.001; median ICU stay 7 versus 4 days, p<0.001;
median  hospital  stay  15 versus  8  days, p=0.002).  Patients  with  postoperative
infections  (n=16)  were  younger  than  those  without  infections  (median  age
4.5  months  versus 7 months, p=0.01)  and  more  likely  to  have  experienced
preoperative  pneumonia  (50% versus 20%, p=0.02). Preoperative  weight  and
length  z-scores  were  not  associated  with  any  of  the  outcome  variables.
Conclusions: Poor  nutritional  status, preoperative  pneumonia,  and  younger
age do not  increase mortality  following  successfulVSD  repair.Younger  age at
surgery  and  preoperative  pneumonia  are  associated  with  longer  in-hospital
recovery  times. Repair  of large VSDs should  not  be  delayed  because  of these
preoperative  characteristics.

P42
Predictors of complicated  post-operative course following  repair  for
tetralogy of  Fallot: perspective  from  a developing  country
Sivakumar  K,  Rao SG,  Shivaprakasha K,  Kumar  RK
Consultant,  Division  Of  Pediatric  Cardiology,  Cochin,  Kerala, India

Background  and  objectives: There  is  limited  information  regarding  post-
operative  course  after  intra-cardiac  repair  (ICR)  for  tetralogy  of  Fallot
(TOF)  from  developing  countries  where  late  presentation  of  congenital
heart  disease  is common. This study examines the  postoperative  course  of a
large  population  of patients with TOF  from  a large  referral  center  in south
India  and attempts to  identify  determinants  of a complicated  post-operative
course. Methods and Results: Between July  1998 and July 2000,177 patients
(age  3  months  -48  years)  underwent  ICR  for TOF  at  our  institution.
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Complicated  post-operative  course  was defined  as presence  of one  of more
of  die  following  parameters: death, hypotension  requiring  norepinephrine
infusion,  mechanical  ventilation  for  >4  days  and,  elevated  liver  enzymes
(serum  alanine  transaminase  >  1000  IU/liter).  Forty  four  patients  had  a
complicated post-operative  course  as defined  above  and this group  included
16  deaths  (9%). The  influence  of  various  pre-operative  and  operative  vari-
ables on  the  post-operative  course  was analyzed  (table). Conclusions: Based
on this retrospective study from  a developing country, younger  age, low body
weight, smaller  size  (low body  surface  area) poorer  nutritional  status  (lower
weight  Z  scores)  need  for  trans-annular  patch  and  longer  cardiopulmonary
bypass times appear to predict  a complicated  postoperative  course  following
intra-cardiac  repair  for TOE

P43
Late  clinical  outcome  of  the  fontan  procedure  in  patients  with
tricuspid  atresia
Estela  S.  K.  Horowitz,  Renato  A.  K.  Kalil,  Eduardo T. Mastalir,  Orlando Wender,

Joao  R.  San?Anna,  Paulo R.  Prates,  Ivo A.  Nesralla
Cardiac Surgery Division  from  Instituto  de Cardiologia  do Rio  Grande do Sul,  Porto
Alegre, Rio  Grande Do  Sul,  Brazil

Objective:  Evaluate  the  late  clinical  outcome  of  the  Fontan  procedure  in
patients  with  tricuspid  atresia. Methods: We analyzed  retrospectively  the  late
follow-up of25outof36  patients  that  underwent  the  Fontan procedure  or
one of its variants for tricuspid atresia between August  1980 and January 2000
at the Heart Institute of Rio  Grande do Sul. Four patients  were submitted to
the  classic  Fontan  procedure,  12 to  Kreutzer  variant, 6 to  Bjork, 9 to  fenes-
trated total cavopulmonar anastomosis and 5 to non-fenestrated  total cavopul-
monar  anastomosis. The  mean  age at the  time of surgery was 5,4  +  3,1 years
and  mean  weight  was  15,8  +  6,lKg.  Male  sex  was  predominant  (63,9%).
Results:The  25 patients  were evaluated on outpatient  clinic  with a late mean
survival  time  of  5,5  +  4,2  years  (from  50  days  to  17,8  years)  and  a  late
mortality  rate  of  8%. Arterial  saturation  raised  from  77,2  +  18,8  % at  the
preoperative period to 91 + 6,7 % at the last clinical visit (p>0,05). Sixty-seven
percent  of  patients  were  assymptomatic  and  87% tolerated  physical  efforts
based on subjective  response at the last clinical  review.Ten patients  (40%) had
suffered  some  complications, such  as cardiac  arrhythmias,  cyanosis, protein-
losing  enteropathy,  neurologic  events, right  heart  failure,  efforts  intolerance
and  reoperation.  Conclusion: These  results  suggest  that, beyond  the  imme-
diate postoperative period  (in which the organism adapts to  the new circula-
tory  physiology), patients  with  tricuspid  atresia  submitted  to  the  Fontan
procedure  go  on  well  through  the  late  postoperative  period, although  with
few, but significant  morbidity.

P44
Long  term  results  of  reconstructive  mitral  surgery  in  rheumatic
mitral  valve  insufficiency  in a young  population
Chauvaud  S.BerrebiA.  Sidi  D.Deloche A.Carpentier  A.
Cardio-Surgery Department,  Georges  Pompidou  European Hospital,  Paris,  Prance

Background  : It  is well recognized that  reconstructive  mitral  valve surgery  is
superior  to  valve  replacement.  However  there  is  a  lack  of  informations
concerning the long term evolution.This study is the evaluation of one center
using  the  same  surgical  technique  for  rheumatic  mitral  valve  insufficiency.
Methods: From  1970 to  1994 among 951 patients operated on for an isolated
mitral (MV) insufficiency  from rheumatic origin, 442 were under  19years old.
Aortic  valve  disease  were  excluded.The  age  was between  4  and  19  years
(mean  12 y).Functionnal  class  (NYHA)  were  2  in  43% (190  pts),3  in  47%
(208  pts)  and  4  in  10%(44  pts). 87% of  the  patients  were  in  sinus  rhythm.
Acute  fever  was  present  in  33pts(7%).Patients  were  classified  according  to
leaflet  motion Typel:pure  annulus  dilatation  6% (26  pts), Type  II  : prolapsed
leaflet  45%(197pts),Type  III  : restricted  leaflet  motion  20% (92  pts),Type
Ha/HIp  prolapsed  anterior  leaflet  and  restricted  posterior  29%(127  pts).
Carpentier techniques  were used in all pts with the  use of a prosthetic ring in
94%  (414  pts).  Prolapsed  leaflet  was  treated  with  chordae  shortening.
Commissurotomy  was associated  in  22% (99 pts). Leaflet  extension  was used
in  41 pts  (10%) in order  to  use a large prosthetic  ring. Mean  follow-up  was
11,9+5,11  years  (max  29  y)  with  3569 pt/y.  7% of  the  pts  were  lost  from
follow-up. Results  : Operative  mortality  was  1% (6 pts). Survival  at  5,10,15
and  20  years  were  95, 90,  88  and  86%.  Postoperative  functionnal  class
(NYHA)  was 1 :65%, 2 :  28%, 3 :2% and 4 : 1 % .  Sinus rythm  was present  in
95% of the survivors. Thromboembolic  events were very rare with  6 events :
actuarial rate 0,2 % pt/y. Freedom of reoperation at 5,10,15,20  years were 95,
90,88 and 86%. The majority of reoperation were due to fibrosis. A  restrictive
prosthetic  ring  was changed  in  2  patients. Patients  operated  on  at  the  acute

phase of the rheumatic  fever  had an operative mortality  of 6%, a survival rate
at  20 years of 60%  and  53% were  free  of  reoperation  at  20  years  follow-up.
Conclusion  : Reconstructive  surgery  of  rheumatic  mitral  valve  insufficiency
carries  a very  low  incidence  of  operative  mortality  and  thrombocmolic
events. Reoperations rate were decreased when  all the functionnal  mitral val

P45
Transxiphoid  approach  for congenital  heart  defects
Hideto  Shimpo,  Yoichiro Miyake,  Naoki  Kanemitsu,  Uhito  Yuasa,  Motoshi  Takao,
Koji,  Onoda, Takatsugu shimono, Isao Yada
Department  OfTlioracic And  Cvs, Mie University  Hospital,Tsu,  Mie,Japan

Interest  in  minimally  invasive  cardiac  surgery  (MICS)  for  cardiac  disease
continues  to  increase  because  it  causes  less surgical  trauma  and  produces a
better  cosmetic  appearance.  We  introduced  the  transxiphoid  approach
without  sternotomy  for  the correction of congenital  heart  defects. During a
period of 18 months, fourteen  children (5 boys and 9 girls) whose ages ranged
from  18months  to  108m  months  underwent  closure  of  atrial  septal  defects.
The approach consisted of a 4- to 5-cm low midline incision with division of
the  xiphoid  only  with  bicaval  cannulation  and  ascending  aortic  arterial
cannulation  through  the  incision. To improve  exposure  of  the  cardiac  lesion
during MICS, we developed  a new venous cannula.All  the patients  survived
the operation and did not  require blood  transfusion. Postoperative  thranstho-
racic echocardiography  showed good  left  ventricle  function  and the  absence
of residual shunts. Transxiphoid  approach  is a safe, feasible  alternative  proce-
dure  for  selected  congenital  heart  defects  and should  be  considered  as a less
invasive technique.

P46
Unidirectional  valved  patch  technique  for  closure  of  left  to  right
shunt defects  in borderline Eisenmenger  syndrome
Ahmad  AH Amirghofran,  Mohammad  Reza  Sabri,  Mohammad  Borzooee,  Gholam
HosseinAjami,  Farah Pcyravian.
Pediatric  Cardiac Surgery  , Shiraz  University  Of  Medical  Sciences,  Sltiraz,  Iran

Background:  Patients  with  severe  pulmonary  hypertension(PH)  due  to
prolonged  left  to  right  shunt  are frequently  labelled  as inoperable  because  of
high  operative  mortality  and  risk of irreversibility  of  the  pulmonary  vascular
disease.The unidirectional  method for closure of these defects  increases opera-
tive safety in these borderline patients giving them the chance of improvement
in pulmonary vascular disease if it has still some degree of reversibility. Method:
This technique in which we use a double patch with unidirectional  valve func-
tion stops any  left  to right  shunt but  allows the  right  side to  decompress  into
the  left  in case its pressure exceeds early post-operatively  and at  least theoreti-
cally decrease mortality. Between  1997 and 2000,16  patients  with  very severe
PH  (13 VSDs, 1  ASD, 2 A-P  windows)were  operated  with  this method. 8  of
them  were  marked  as  inoperable  since  many  years  before.  Mean  pulmonary
artery(PA)  to  aortic  pressure  ratio  was  1.04,  mean  Qp/QS  1.15,  mean TR
gradient 78 mmHg, mean aortic Oxygen saturation  73%. Results: One patient
died(9 months old baby with A-P window).Most of the other patients showed
significant  decrease  in  PA  pressure’ (mean  PA/Aortic  pressure  48%).In  3
patients  PA pressure  remained  high  in  early post-op  period  ,in  two  of which
right to left shunt through the patch could be confirmed  by echocardiography.
Cardiac  catheterisation  (mean  1.9  years  post-operatively)  showed  even  more
improvement  in  PA pressure  in most patients(mean  PA/Aortic  pressure 0.43,
mean O2  saturation  93%). Conclusion: Although  the  number  of cases  is still
small, the quite  acceptable early results and promising mid-term study showes
that,l)The mainly catheter based criteria of inoperability may need some more
discussion and clinical condition should be strongly considered before  labeling
patients  as inoperable, 2)With  unidirectional  patch technique a larger number
of  these  labeled  as borderline  Eisenmenger  Syndrome  patients  may  have  the
chance for successful  operation.

P47
Effect  of  modified  Blalock Taussig  shunt  on  growth  of  pulmonary
arteries
Krishnan,  U.,  Banerjee,B.,  Srinivas,S.,  Farzana,E,  Cherian,  K.M
Institute Of  Cardiovascular Diseases,  Chennai,  India

We reviewed our experience with patients undergoing BT shunt for  cyanotic
CHD. The  efFect  of BT  shunt  on  growth  of  PAs  was studied. Eighty  three
patients underwent  BTs  over a 2 year period  between Jan  98-Mar  2000  for
TOF(62.6%) and other lesions(37.4%). Followup  data  was available in 56 pts.
for a mean period of 8.6 mo (6-30 months). Shunt  size ranged  from  4-6  cm.
Median age at shunt was 10 mo (lday-9 years). Results. Mean SaO2 increased
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from  66-84%  after  the  shunt  and  hematocrit  decreased  from  64.9-  40.1%.
Mean  RPA  and  LPA  sizes  increased  from  6.2+1.3  and  5.6+2.4  to  7.5+1.9
and 7.3+2.1  mm  respectively  (p<0.001). 82.1%  underwent Rt  and  17.9% Lt
BT shunt. Both  PAs grew equally in 67.8% while  in 23.2%, there  was prefer-
ential RPA  growth  after  a Rt  BT  shunt. This  was not  seen with  L BT  shunt
(p<0.01). No chang in  PA size was seen in 8.9% pts. Maximum change in PA
size  was seen in the  first  3 months after  surgery  in 64% of patients.There  was
no correlation between age at surgery, prior  PA size, presence of a PDA on PA
growth  after  BTs. Distortion of PAs and stenosis  at BTs insertion  was seen in
3.9%. Early  shunt  blockage  occurred  in  3 pts. (all  <  3 mo  age). Conclusion.
There  is significant  and uniform  growth  of both  PAs after  a BTs  in  majority’
of patients. Maximum  growth occurs in the first 3 months post-op. Distortion
of PAs and stenosis  was uncommon.

P48
Bentall  and yacoub’s  procedures  in  children: a series of  14 patients
Abdel  Massih,  T.,  Bonnet,  D.,  Sidi,  D.,  KachanerJ.,Acar,  P., Bonhoejfer,  P.,  Vouhe,
PR.
Cardiopediatrie Necker Enfants  Malades, Paris,  France

Fourteen  patients  (median  age  :5; range  1̂17  years)  underwent  the  surgical
replacement  of the  ascending  aorta  with  or  without  aortic  mechanical  valve
substitution.  Six had  a Marfan  syndrome, 1  -a Ehlers-Danlos  type 3,1  Turner
syndrome, and 6 had dystrophic  aneurysms of the aorta with coarctation  in 2.
Three  patients had undergone  a previous cardiac surgery: 1 pulmonary  artery
anevrysm,  1 coarctation  repair,  1 Ross  procedure  for  aortic  insufficiency.
Indication  for ascending aorta  replacement  was acute  aortic dissection  in one
and  either  major  dilatation  of  the  aorta  or  rapid  progression  of  the  aortic
diameters  in  the  other  13  patients. The  median  rate  of  progression  of  the
aortic  diameter  was  4.5 mm/year. The  median  ascending  aorta  diameter  at
surgery  was 48.5 mm  (42-63). Eight patients  had aYacoub’s procedure  and 6
a Bentall  operation.  Concomitant  procedures  were  aortic  arch  replacement
(n=l), coarctation  repair (n=l), mitral  valve and  tricuspid  valve repair  (n=l),
aortic  valve  commisurotomy  (n1̂). One  patient  operated  on  (Bentall)  at  1
month of age for a neonatal Marfan  syndrome died postoperatively of massive
mitral  valve  regurgitation. At  last  follow-up  (mean  18 months, range  5-60
months)  ,  13 patients  are  alive  and doing  well,Two  underwent  a subsequent
procedure  (mitral  valve and tricuspid  valve repair  in one, aortic  valve replace-
ment  after  aYacoub’s procedure  in one). In conclusion, aortic aneurysms with
or  without  aortic  regurgitation, although  very  rare  in  children, can  undergo
elective Bentall’s orYacoub’s procedures with  low operative  risk and excellent
survival rate with  low  morbidity.

P49
Surgical  results  in  coartation  of  the  aorta  with  the  extended  end  to
end  anastomosis
Kreutzcr  R;  Solsona C;  Rozenbaum  J.;  latzky.  C.  Granja  M.
histituto  Cardioiniscular Infanlil, Buenos Aires, Argentina

The  purpose  of  this  paper  is to  show  the  results  in  76  patients  (p)  operated
with  the  extended  end  to  end  anastomosis  (EEA)  from  January  1989  to
October  2000.  In  the  EEA  the  usually  hypoplastic  aortic  arch  is  widely
opened, the  fibrous ring  is exiced  and  the  descending aorta  is movilized  and
being  widely  opened,  is connected  to  the  proximal  segment. The  pacients
were  divided  in  three  groups  (G.)  according  the  age  and  weight;  G  I: 30
p.from  newborn  to  59  days  (d)  of  age  (x:28d)  weighting  2,2  to  3,9  Kgs  (K)
(x3.130  K), Gil:  18  p  2  to  30  months  (m)  (x:7m)  and  4  to  12  K  (x:  5.2K)
GIII:22p;  2.5  to  24  years  (y)  old  (x: 8.9  y)  and  14 to  88K  (x:29K) Twenty
pacients had  associeted  lessions (  14 p from  GI  ad 6 from  Gil), such  as inter-
rupted  aortic  arch  (7),VSD  and  pulmonar  hyperthension  (5), severe  aortic
stenosis(4),Taussig-Bing sindrome  (2), single ventricle  (1) and DORV (2).The
total  early surgical mortality  was 9.2% (7/76); five of these  had severe associ-
ated  lesions  which  were  either  corrected  or  paliated  (mainly banding of  the
PA)  and  had  6.6%  mortality,  2  (2.6%)had  isolated  CoAo  . All  pacients
belonged  to  GI, seven  p. of  this  group  had  late  death  (9.2%)  due  to  other
causes than  the  well corrected  aortic  coarctation. Follow up  from  lm  to  132
m  (x:30m)  was obtained  in  70 p.Two p. recoarted, one  20 d. old  was reoper-
ated lm  later and the other had balloon angioplasty 6 y later. The rest of p. had
good  femoral  pulses  and  22  p.; had  light  gradients  with  Doppler  (102̂0
mmHg.). The  EEA  is a good  surgical  thecnic  to  correct  even in  very  small
children  not  only  the  fibrotic  tissue  causing  the  aortic  coarctation, but  the
hypoplastic  aortic  arch  with  low  incidence  of  reobstructions.Mortality  is
related with associated lesions.

P50
Right-sided  maze  procedure  for  atrial  tachyarrhythmias  associated
with  congenital  heart  disease
Creason KL.  Danielson GK.  DearaniJA.  Warms CA.  Porter  CJ
Mayo Medical Center, Rochester,  MN,  USA

Atrial fibrillation and flutter are commonly associated with congenital cardiac
anomalies  that  cause  right  atrial  dilatation.  Preliminary  results  indicate  the
right-sided  maze procedure  reduces  atrial tachyarrhythmias when  combined
with cardiac repair in these patients. It  is unknown  if these results are durable.
We  retrospectively  reviewed  the  records  of  all  patients  who  had  the  right-
sided  maze  procedure  for  atrial  tachyarrhythmias  on  one  surgical  service
between  1995 and October  1,1999. Forty-four  patients  underwent  a  right-
sided maze procedure during the course  of repair of other congenital  cardiac
lesions. Patient ages ranged from  9 to 72 years (mean, 40). Atrial  tachyarrhyth-
mias  were  paroxysmal  in  32  (73%)  and  chronic  in  12  (27%).  Cardiac
pathology  included  Ebstein’s  anomaly (n=31,  70%), isolated  atrial  septal
defect  (n=4,9%), non-Ebstein’s congenital tricuspid  regurgitation  (n=2,5%),
and other various lesions (n=7,16%).There  was one early death  from ventric-
ular  arrhythmia. Morbidity  included  permanent  pacemaker  for  tachy/brady
arrhythmia  (n=l)  and  reoperation  for  delayed  tamponade  (n=l).  Discharge
rhythm  was sinus (n=33,77%),junctional  (n=5,12%), atrial fibrillation  (n=4,
9%), or  atrial flutter (n=l, 2%). Rhythm  follow-up  was complete  in 34 (79%)
patients  and  ranged  from  1 to  66  months  (mean,  17  months).  Follow-up
rhythm  was sinus (n=29, 85%),junctional  (n=2, 6%), atrial  fibrillation  (n=l,
3%), atrial  tachycardia  (n=l,  3%), or  paced  (n=l,  3%). There  were  no  late
deaths  or  reoperations. The  inclusion  of a right-sided  maze  procedure  with
cardiac  repair of congenital  anomalies  that  cause right  atrial dilatation elimi-
nates most  associated atrial  tachyarrhythmias. The  results  are durable  at  mid-
term  follow-up.

P51
Aneurysm  in silent persistent  ductus  arteriosus: a case  report
Botta A,  Aquino  F, Nogueira A,  Fin  A,  Ricachwei’sky C,  Pereira  C,  Peres  E,  Dalle
Mulle  L,  Luahese F, Molossi  S.
Hospital Sao Francisco,  Complexo Hospitalar Santa Casa, Rio  Grande Do  Sul,  Porto
Alegre, Brazil

Ductus arteriosus aneurysm formation  is a  possible complication described in
cases  of  persistent  ductus  arteriosus  (PDA), a potentially  fatal  condition. We
report  a  case  of  ductal  aneurysm  formation  in  a patient  without  previous
cardiologic  diagnoses. A one  year  old  boy, with congenital multiple  artrogri-
poses, had  a craniotomy in order  to  drain a subdural hematoma, complicated
with  staphyloccocal  septicemia. He  was  treated  with  appropriate  antibiotics
EV. Returned  to hospital  few days after  being discharged  with a new onset of
systolic murmur, 5+/6, thachycardia  and run-off pulses. Chest X-ray showed
a  normal  size  heart  and  enlarged  mediastinum. Echocardiogram  revealed:
ductal  aneurysm  measuring  3cm  X  2,5cm, shunt  left  to  right, normal  heart
function.This  patient was submmited to surgery irnediatelly, with no compli-
cations. The  surgical  results were  excelent, with the  post-operative  echocar-
diogram  showing  no  residual  lesions. The  initial  reports  of PDA indicated a
high mortality rate, mainly due to infeccious endarteritis, but the risks seem to
be reduced  in the present time.The  aneurysm dilatation, as a complication  of
endarteritis  in  a  ductus  was  already  described  in  the  literature.  It’s  real
frequency  and  pathogenesis  are  uncertain. The  surgical  treatment  is  always
indicated  in  these cases. There  were no  reports about  these complications in
clinically  silent  ductus  as we describe. There  is no  consensus in  the  literature
regarding the best management of clinically silent PDA. Many authors believe
that  the  risks are not  important  enough  to indicate closure of all silent PDA.
Others  believe  that,  as  in  the  patient  reported, the  risks  of endarteritis  and
aneurysm  are  significant.  Our  tendency  is  to  follow  the  conservative
approach, having in mind the possible complications.

P52
Vsd  repair with  fresh autologus  pericardium,  10 years experience.
Paul C.  Cartier, Zhitao Qi,Jean  Perron,  Christine Houde.Alain Cloutier,Jean-Marc
Cote,  Georges Delislejean-Michel  Guay.
Cardiac Surgery, Laval Hospital, Ste-Foy, Quibec,  Canada

VSD  repair  with fresh autologus  pericardium,  10 years  experience. Paul  C.
Cartier, Zhitao Qi,Jean  Perron, Christine Houde.Alain  Cloutier,Jean-Marc
Cote, Georges Delisle, Jean-Michel  Guay Hopital  Laval, Ste-Foy The  objec-
tives of this  study  were  to determine  the  incidence  ofVSD  patch  aneurysm,
residual VSD  and  its  evolution, when  autologous  pericardium  was  used  to
close a VSD. Preoperative, early and late postoperative echocardiographic  data
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for  each  patient  were  retrospectively  reviewed.  From  February  1986  and
March  1997, autologous  pericardium  was used to  close VSD in 266 patients,
mean  age  of  2.9–5.6  years  and  mean  weight  of  12.0–13.9  kg. Of  the  252
early survivors, 237 (94.1%) were followed  for up to  11 years (mean 4.3+2.7).
Patch aneurysm  was found  in 2 (<0.8%) of the 237 early survivors  followed.
Residual VSD  was detected  in  103  (38.7%). The  residual VSD  were  smaller
than  3  mm  or  too  small  to  be  measured  in  92% of  the  103 patients  and
multiple  in  10%. Three  reoperations  (1.1%)  were  needed  to  close  hemody-
namically  significant  residual VSD. Of  the  93 patients  with  residual VSD
whose  follow-up  data  were  available, residual VSD  closed  spontaneously  in
61(65.6%)  patients  from  7  days to  9  years  (mean  1.6+2.0  years)  postopera-
tively. From  a stepwise  logistic regression procedure, only VSD size  to  body
weight  ratio  was a significant  risk  factor  for  residual VSD  (odd  ratio: 1.34).
VSD  closure  with  fresh  autologous  pericardial  patch  is  a  safe  procedure.
Residual VSD  is frequently  noted, but  most  of  them  are  too  small  to  be
measured.  They  are  likely  to  close  spontaneously  or  become  smaller.
Reoperation  for patch aneurysm or residual VSD is rare.

P53
Population-based  study of tetralogy of fallot with  absent  pulmonary
valve
C.C.TempletonJ.E. Polls, M.L. DeagleJ.G. LeBlanc, S.S. Sett,  G.G.S. Sander
Division  Of Cardiology, B.C., Vancouver,  Canada

Purpose: To define  the prognosis of Tetralogy  of Fallot with  absent  pulmonary
valve (TetAPV) in a population-based  study and to determine  if fetal  echocar-
diography  can  predict  prognosis. Methods: We  retrospectively  reviewed  our
surgical  database  and  medical  records.  Results:  Between  May  1976  and
November  2000,12  children  with Tetralogy  of  Fallot  with  absent  pulmonary
valve  (tetAPV)  were  diagnosed  and  treated  in  the  only  pediatric  tertiary  care
centre in British Columbia, population 3.7 million.The median age at diagnosis
was one  day  (range  19 weeks gestation  to 3 weeks postnatal). Four  were diag-
nosed antenatally. One patient died on the first day of life of respiratory  failure,
one  awaits  surgery, and  the  remaining  ten  have  all  had  surgical  repair.  One
required a modified  Blalock-Taussig shunt and one required pulmonary  artery
banding. Of the ten patients who have been repaired, eight received homograft
conduits  and  two  had  transannular  patches. Median  age  and  weight  at repair
were 27.5 months  and  11.9 kg, respectively. There  was no operative  mortality,
but one late death due to related airway obstruction.The two patients who died
had  both  been  diagnosed  antenatally, but  there  were  no  echocardiographic
features  to  distinguish  them  from  the two  that survived. Follow-up  of the  ten
surviving  patients  is complete, with  a  median  age  at  last  visit  of  61  months
(range  3̂174 months). One  adolescent  patient  has carried  a successful  preg-
nancy. Nine  patients  are  classified  as New York Heart Association  Class  I, and
one  patient  with  severe  pulmonary  insufficiency  is  Class  II. Conclusion: The
prognosis  for TetAPV  is generally favourable, with  no surgical mortality  in our
series. Although  in our  study, 2 of 4 antenatally diagnosed  infants  died, no  fetal
echocardiographic  features  were predictive of prognosis.

P54
Surgical  outcome  of congenital  valvar aortic  stenosis
Elshershari H.,Alehan,D, Demircin, M, Pa_aoglu,I.,  Bilgic
Ankara,Turkey

Objectives:  valvar  aortic  stenosis  is  a common  congenital  heart  defect  for
which surgical procedures can be done with low risk except  for infants whose
conditions  are  seriously  compromised. The  risk  of sudden  death  in  patients
without  operation  varies from  1% to  19%, though  for severe stenosis probably
exceeds 7%. Reports of surgical results have indicated that reoperation  will be
necessary  in a significant  number of patients. The  purpose of this report  is to
present  our  experience  with  the  results  of  surgical  aortic  valvotomy  for
congenital  valvar aortic stenosis performed  at our hospital. Methods: the study
group  comprised  of  29  patients, 4  females  and  25  males, with  ages  ranging
from  19 days to 26 years (median age  12 years), who underwent  aortic valvo-
tomy  for  valvar aortic stenosis. The  case records of all the patients were retro-
spectively  reviewed  and  24  survivors, who  were  followed  for  1̂10.5  years
(mean 5.02+2.38 years) after  relief of aortic stenosis, were scheduled for reval-
uation. Results: five patients  had died; one (neonate) at operation, 2 early and
2 late postoperative deaths. Four of the five deaths had occurred in infants, and
a 13 year-old girl had developed infective endocarditis and died  1.5  years after
the  operation. No  sudden  deaths  occurred  in  this  series. Sixteen  of  the  24
surviving  patients  were  recatheterized  and  15 were  found  to  have  (93.7%)
aortic  regurgitation  on  angiography.  Peak  systolic  pressure  gradients
(mean–SD)  were  65.9–19.5mmHg  before  and  36.7–14.8mmHg  (p<0.05)
after  the operation. Of the surviving patients 45.8% had a new  postoperative

diastolic murmur.Twenty patients (83.3%) had residual stenosis and 3 (12.5%)
had  recurrent  stenosis. Two patients  (8.3%)  had undergone  reoperation  6̂7
years  after  the  initial  aortic  valvotomy  and  most  of  the  others  will  require
reoperation  in  the  future.  Conclusion: timely  relief of  obstruction  prevents
sudden  death  and  produces  symptomatic  improvement  in  valvar  aortic
stenosis, but aortic valvotomy  is only a palliative measure

P55
Congenital  aorto-right  atrium  communication/tunel:  a  surgical
case.
Neves,F.S.,  Banazol,N., Coellio,P.,  Sousa,L.,Agapito,A., Calrinho,A.,  FragataJ.,
RoquetteJ.
Cirurgia  Cardiotoracica Hospital Santa Marta, LJsboa, Portugal

Congenital  aorto-right  atrium  communication/tunnel  is  a  very  rare
pathology  with  almost  no  cases described  in the literature. A 21  yrs old male
patient  with  a congenital  aorto-right  atrium  communication  was  admitted
for  surgical  closure. This ’tunnel’ begun  in  the  left  valsalva  coronary  sinuses
(diameter  approx. 0,3cm)  very  close  to  the  ostia  of  the  LAD  and  Cx, and
terminated in the right atrium (RA) (diameter approx. 2,5cm). In a first  oper-
ation  it  was  only  possible  to  close  the  RA  opening. Although  an  initial
attempt  was  made  to  close  the  aortic  side,  segmental  alterations  of
anterior/lateral  ventricular  wall  appeared  and  it  was  decided  to  leave  it
opened. Twelve  months  later,  the  patient  was  admitted  repeatedly  with
pulmonary  thromboembolism.The  TEE  then  showed  an  enormous  mass
posterior to the RA and a’tunnel’, of approximately  lem  in diameter, exiting
from  the  left  coronary  sinuses. The  angiography  revealed  that  the  LAD  and
the  Cx  arose  from  this  tunnel.The  patient  was  re-operated:  a  mobile  mass
(diameter approx. 2cm)  was found in the RA and  was excised. In the Ao side,
the  left  valsalva coronary  sinuses  was dilated, its lowest  part continued with a
’tunnel’ that was totally filled with old and recent clots. LAD and Cx emerged
near the aortic extremity  of this tunnel. Due to the new enlarged dimensions
of the communication  it was now possible, (although not very simple) to close
its aortic opening.There  were no operative complications and the patient was
discharged  with oral  anticoagulation.

P56
Postoperative  long  term  follow-up  of  pediatric  patients  with
corrected  transposition  (CTGA)  and other anomalies  with  atrioven-
tricular  discordance
Biliciler-Denktas, C ,  Feldt, R.H.,  Connolly,  H.M.,  Weaver,  A.L.,  Puga,  F.J.,
Danielson,  G.K.
Mayo  Clinic, Rochester, Mintiesota,  U.S.A.

Results  from  a series of pediatric patients with CTGA  operated  at  one  insti-
tution prior to 21 years of age were reviewed for  early and late morbidity  and
mortality. I l l  patients  (70  female,  41  male)  (68  CTGA,  43  CTGA  with
DORV)  were operated between July  1971 and January  1996 at a mean age of
8.9  years  (94 days-20  years). Situs abnormalities  were  more  common  in  the
DORV group (29/43 vs 9/68).  49 patients had 76 previous operations (pace-
maker  excluded).  Overall  early mortality  was  16% decreasing  to  3%  for
patients operated after  1986. Factors associated with early mortality were VSD
patch  closure  (p<0.006)  and  earlier  calendar  year  of  operation  (p<0.022).
Thirty-day  survivors  had  5  and  10 yr  survival  of  90% and  80% respectively
(mean  length  of  follow-up  11.4 yrs). Previous  operation  (p<0.001),  higher
NYHA  class (p<0.033)  and  preoperative  rhythm other than sinus  (p<0.035)
were  associated  with  higher  late  mortality. Reoperations  were  common
(41%): conduit replacement, systemic ventricle  (SV) and pulmonary  ventricle
atrioventricular  valve (AW)  replacement or repair, residual VSD repair, aortic
valve replacement  or repair and cardiac transplant. Survival free of pacemaker
at  10 yrs among the  68 late  survivors without  pacemaker  was 89%. Though
reduced  ventricular  function  was not  found  to  be a risk  factor  for  early  and
late  mortality, there  was significant  difference  (p<0.031)  between  the  mean
preoperative and postoperative  SV ejection  fraction.There  was a tendency  for
the  SVAW  insufficiency  to  become  more  significant  during  follow-up.
Despite  recent  low  early mortality, patients with  CTGA  need  frequent  visits
to monitor changes  in  ventricular function  and A W  status. A longer  follow-
up will be needed to  assess long-term outlook.

P57
Successful  surgical  repair of aortic  arch obstruction  in  the  Neonatal
Intensive  Care Unit
Hartyinszky I., Kadar K., Pataki M., SzabolcsJ., SzatmariA.,  Somogyvari Zs.
Hungarian Institute  Of Cardiolology, Children’s Heart Center, Budapest, Hungary
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A 930 g premature  infant  with coarctation of the aorta  and hypoplastic  aortic
arch underwent  resection  and end to end  anastomosis  repair in  the  Neonatal
Intensive Care Unit. The surgery  was performed  in the neonatal unit  because
of extensive candidal sepsis and we were reluctant  to risk cross contamination
in our  operating  theatre. The  initial surgical  recovery  was uneventful  though
the  child  required  balloon  angioplasty  of a moderate  recoarctation  some  two
years later. Now aged 3 years the child  is asymptomatic, normotensive and not
on  any medication.

P58
Persistent  Pulmonary  Hypertension  after  Closure  of Ventricular
Septal Defect with Down Syndrome: Influence of Coexsistent Patent
Ductus Arteriosus.
Takuya  Miura,  Hidefumi  Kishimoto,  Hiroaki  Kawata,  Haruhiko  Kondoh,  Keigo
Yasumasa,Yoshito  Maehata,Tohru  Nakajima*,TbUru  Mori
Cardiovascular  Surgery  and  Pediatric  Cardiology*,  Osaka  Medical  Center  for
Maternal  and  Child  Health,  Osaka  Medical  Center  For Maternal  And  Child  Health,
Izumi,  Osaka,Japan

BACKGROUND:  Down  syndrome  (D)  is  known  to  have  pulmonary
vascular  problems  and  pulmonary  hypertension  (PH)  remains  in  some
patients withVSD  and D  even afterVSD  closure  in  infancy.We  hypothesized
that coexistent patent ductus arteriosus (PDA) may have a role for residual PH
afterVSD  closure and investigated pulmonary hemodynamics before and  after
VSD closure in patients with  D and PDA. METHODS:Thirty-seven  patients
with  simple  large VSD  repaired  in  infancy  were  divided  into  four  groups
according to  the presence of D and PDA.All patients underwent VSD closure
at less than  one  year of age. Cardiac catheterization  was performed  before  and
late after  the VSD closure. Pulmonary  (PAm) and aortic mean pressure  (Aom)
were measured. Pulmonary flow and resistance indices (Qp/Qs, Rp/Rs)  were
calculated. RESULTS: There  were  no  statistical  differences  in operative  age,
postoperative  period,  and  preoperative  PAm  or Aom  among  four  groups.
Patients  without  D  nor  PDA  (D(-)PDA(-))had  higher  Qp/Qs  and  lower
Rp/Rs  than  the  other  three  groups, preoperatively. After VSD  closure, only
patients with D and PDA (D(+)PDA(+))  had persistent PH, while PAm of the
other  three groups returned to normal range. (Results are shown  as mean  +/-
SD  *  ; p<0.05  vs. the  other  groups)  CONCLUSIONS: Pulmonary  vascular
resistance  in  simple  large VSD  in  infancy  was  elevated  especially  with  D  or
coexistent  PDA preoperatively. Pulmonary hypertension  in patients with both
D  and  PDA remained  after  the VSD  closure. We conclude  that both  D  and
PDA  may contribute  to  the  residual  PH  afterVSD  closure  in  infancy.These
results  indicate  that  much  earlier VSD  closure  may  improve  postoperative
persistent  PH  in patients  with D and PDA.

P59
Cardiopulmonary  bypass  (CPB)  management  in  congenital  heart
surgery  using  nitroglycerine  and blood  cardioplegia
Johansson  S,  Schlcnsak  C,  Doenst  T, Sarai  K,  Kececioglu  D,  BcyersdorfF
Dcpt.  Of  Cardiovascular Surgery, University  Of  Freiburg, Freiburg, Germany

Our  experience  during  the  last  22  months  with  a  new  approach  to  CPB
management  is reported. Methods:  124 consecutive  patients with  congenital
heart  defects  were operated on  using CPB (median  age  10 months, 0.11̂97,
median  weight  7.4 kg, 2.3-65).  18 patients  were  <1 month,  52 patients  were
between  1  and  12  months  and  54  patients  were  older  than  1  year
Dexamethasone  (1 mg/kg)  was given  at the beginning of anaesthesia  to chil-
dren  <  1 year. At the start  of CPB, nitroglycerine  was infused  at a rate of  1̂3
jeg/min/kg  for  the  duration  of  CPB. Cardioprotection  was established  by
blood cardioplegia, which was either applied antegrade or retrograde every 20
min. In  patients  <10kg blood  cardioplegia  was  infused  by  hand  to  minimise
priming volume. Results: 32 cases were simple  (ASD.VSD, etc), 44 cases were
complex  (TOF, AVSD, TGA, etc)  and  48  cases  were  very  complex  (Glenn,
TCPC, Norwood, etc). CPB-time ranged  from  26-427 min (mean 144 min).
Aortic  cross-clamp time ranged  from  0̂144 min  (mean 57 min). Circulatory
arrest  was required  in only 3 children, because selective cerebral perfusion  was
used  for  Norwood-type  repair  and other  arch procedures. Perioperative  and
30 day mortality  was 0 %. Postoperative  inotropic support  was required  in 31
% (mainly low-dose dopamine up to 5 ;eg/kg/min). Postoperative  ventilatory
support  ranged  from  1̂408  hours  (median  8  h).  Conclusions:  Complex
congenital  heart  lesions  can  be  surgically  treated  with  low mortality  and
morbidity. Our  approach  to  CPB  management  results  in  good  tolerance  of
the  operative  procedure. We speculate  that  the  use of the  nitric  oxide  donor
nitroglycerine and Dexamethasone during CPB may lower the  inflammatory
reaction in response to  CPB

P60
Norwood-type  surgery  with  continuous  cerebral  and  myocardial
perfusion
Johansson  S,  Schlensak C,  Doenst T, Sarai K,  BeyersdorfF
Oept.  Of  Cardiovascular Surgery, University  Of  Freiburg, Freiburg, Germany

Objective: The  Norwood  procedure  and  its  modifications  are  routinely
performed  in circulatory arrest. The degree of neurological injury  from  circu-
latory arrest  is direcdy related to the duration of arrest time. We report a tech-
nique  of selective  cerebral  and  myocardial  perfusion  with  the  aim  to  reduce
ischemic  damage  to  brain  and  heart. Methods: We  performed  a  modified
Norwood procedure on four neonates  (4̂29 days) with single ventricle phys-
iology, coarctation, and hypoplastic aortic arch. In all cases the ascending aorta
was  of  adequate  size  for  arterial  cannulation. We  cannulated  the  ascending
aorta and clamped the aortic arch distally to the innominate artery.Aortic arch
repair  was performed  in moderate hypothermia  with the heart beating, while
both  the  brain  and  the  heart  were  selectively  perfused.  Results: The  time
period  of  selective  cerebral  and  myocardial  perfusion  was 35, 42, 56  and  61
min. All children  recovered  uneventfully  without  neurological or  myocardial
complications. Conclusion:  Norwood-type  procedures  can  successfully  be
performed  without  total circulatory arrest, Protection  of both brain and heart
is achieved  by continuos, selective  perfusion.

P61
Left  Pulmonary  Artery  coarctation  in  cyanotic  patients:  difficult
diagnose  to  make?
NogueimA,  Lucchese  F,FinA,  Ricachinevsky  C, Aquino  F, BottaA,  Pereira  C,  Dalle
Mulle  L,  Molossi  S.
Hospital  Sao  Francisco,  Complexo  Hospitalar Santa  Casa, Rio  Grande Do  Sul, Porto
Alegre,  Brazil

Coarctation  of pulmonary  artery  branches  is a  recognized  complication  of
either  surgical  procedures  or  ductal  constriction.  Its  diagnosis  can  be
unmasked by a number of factors.We report  two cases of severe dessaturation
following  early and long term  postoperative  course caused by left  pulmonary
artery  (LPA)  coarctation  with  total  exclusion  of  that  lung  perfusion.  The
cardiac  malformations  of  the  patients  were: dextrocardia, discordant  AV and
VA connections,  pulmonary  atresia  and VSD. They  were  submitted  to  a
systemic-pulmonary  shuntffrom  the ascending  aorta  to  the  right  pulmonary
branch), through a right  lateral  thoracotomy  in the neonatal period.The first
patient was discharged home one week following the surgery wth a peripher-
ical  saturation  of  83%  in  room  air. The  second  patient  had  a  complicated
recory due to sepsis and remained on  ventilatory support  with a saturation of
80%  (O2  40%). Three  weeks  latter  this  patient  could  not  be  weaned  from
ventilation due to persistent low O2 saturation.A lung perfusion  scan revealed
a discepancy between right and left  lung perfusion  and angiography showed a
flow interruption  to  the  left  pulmonary  branch just  beyond  its  origin. The
other patient, who were at home  for  five months, arrived at emergency room
very  dessaturated  and  had  similar  findings  on  his  lung  perfusion  scan  and
angiography. Both patients  were operated  through a midline sternotomy; the
pulmonary  trunk  and  its branches were  dissected; there  was a kink  in the  left
pulmonary  branch  and a coarctation  at the insertion  site of the ductus arte-
riosus. The  ductus  was ligated  and  divided; the  segmental  coarctation  was
ressected and the branch was reconstructed  with a 6mm Gore Tex tube. Lung
perfusion  scans after  the surgery depicted  reperfusion  on  the left lung of both
patients. We  suggest  that  LPA coarctation  should  be considered  as a possible
cause  of persistent  cyanosis  following  systemic  to  pulmonary  shunt  and  that
repair, even in the late post-operative period, should be  enterprised.

P62
Ventricular  performance  after  anatomic  repair  in  children  with
discordant  atrioventricular  connections
Shigeaki  Kaga,  Hideki  Uemura,  Toshikatsu  Yagihara, Youichi  Kawahira,  Yoshiro
Yoshikawa,  Soichiro Kitamura
National  Cardiovascular  Center,  Osaka,Japan

Objective: To  determine  efficacy  of  the  postoperative  circulation  in  patients
with  discordant atrioventricular  connections  undergoing anatomic  biventric-
ular repair. Patients: Cardiac performace  was examined by catheterization in 27
out of 30 children with this particular malformation  undergoing the  definitive
procedure since 1989. Patients with left  isomerism were excluded. For recon-
struction  of the channel from  the morphologically  left  ventricle to  the aorta,
intraventricular  rerouting  had  been  needed  because  of  the  presence  of
pulmonary  stenosis or  atresia  in  26  patients, while  the  arterial  switch  was
feasible in the other 4. Results: Catheterization carried out  1.3 –  0.6 years after
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the procedure showed that  LVEDV and RVEDV were  119 –  37 (64 ~ 220) %
and 101 – 34(51 ~ 166) % of the anticipated normal values, with their ejection
fractions  55 –  10 (35 ~ 77) % and 55 – 9 (32 ~ 74)  %, respectively. LVEDP was
10 – 4 (3 ~ 26) mmHg, RA pressure 6 – 3  (1  ~  12) mmHg, and mean PA pres-
sure  16 –  6  (9 ~  37) mmHg. Cardiac index was calculated  as 3.3 –  0.6  (2.2 ~
4.3) l/min/m2. Perimembranous inletVSD, impaired coronary arterial  perfu-
sion,  as  well  as employed  enlargement  ofVSD,  appeared  to  be  unfavourable
factors. In patients with pulmonary obstruction  undergoing reconstruction of
the  RV outflow  tract  without  use  of  an  external  conduit,  RVEDV  and  RA
pressure were slighdy greater than others. Catheterization  in the longer terms,
6.4 –1.4  years (in  10) and 8.6  –  0.8 years (in 3) after repair, showed no  signif-
icant differences  in the parameters. Conclusions:Anatomic biventricular repair
can  provide  excellent  postoperative  circulation  in  this  setting. The  surgeon,
however, should note that some impediments could exist.

P63
Early  repair  of Tetralogy  of  Fallot  (under  6  months  of  age)  ^  own
experience
Walczak, A.W.,  Jarosik,  P., Kopala, M.,  Moll, J.A.,  BitiikowskaJ.,  Sysa,A.,
DobwwolskiJ., Pietrzykowski, W., Moll,).}
Polish Mother’s Health  Centre  ̂Research  Institute, Lodz, Poland

Early repair ofTetralogy  of Fallot (under 6 months of age) became a dominant
strategy in surgical treatment  of this kind  of defect. The  results of surgery are
subjected  the  correct  study. Beetween  1998  and  2000  seventy  repairs  of
tetralogy of  Fallot  were performed.  35 children  (50%) underwent  surgery  at
the  age of  under  6 month  of  life. 32  children  (18  male ^  56%,  14 female  -
44%)  were  in  follow-up.  Surgery  criteria  for  correction  were  based  on
echocardiografic  and  angiographic  assessment. Morphology  and  localization
of  the  obstruction  of  the  right  ventricle  outflow  tract  were  considered:
subvalve obstruction -  3 pts (9 %), valve obstruction ^  9 (28 %), mixed -20 pts
(63 %).Total gradient in RVOT ranged from 60 to  120 mm Hg. Hypertrophic
muscular  bands  were  incised  and  partially  removed  in  all  children  by  atrial
approach.VSD  was closed with PTFE patches. Incision of pulmonary  annulus
was performed in  11  pts (34 %).Ventriculotomy incision across the pulmonary
valve annulus was made in 21 pts (66 %).The pericardial  (31 pts-97 %) or arti-
ficial  (1 pt -  3  %) Tran annular patch  was applied to extend RVOT. Gradient
across RVOT, PV and TV regurgitation were assessed in postoperative  period.
Values below 20mmHg were  revealed  in 27 pts (84%). Gradient  ranged  from
20-40mmHg  was present in 5 pts (60%). Four of them were extended RVOT ’
by  transannular  patching. In  one  case  RVOT  was  extended  by  pulmonary
tract incision and commisurotomy. Pulmonary  valve regurgitation graded 2/4
was present  in  16  pts  (50%).Tricuspid  valve  regurgitation  graded  2/4  was
reviled  in  3 pts  (9%). Early  repair  of  tetralogy  of  Fallot  is  effective  and  safe
method.  There  were  no  deaths  in  postoperative  period  in  our  series.
Postoperative  gradient  across RVOT  was hymodynamically  non-significant.
No medicament supply  was required.

P64
Complete  atrioventricular  canal  (CAVC): two-patch  repair  in  early
infancy  (under  3 months  of  age)
Pietrzykowski,  W,  Moll, M.,  Moll,}.  A.,  Makowiecka,  E.Jarosik,  P.,  Dobrowolski,).,
Kopala, M.,  Walczak.A.,  Sysa.A.,  Moll,}.}.
Polish Mother’s Health  Center ^  Research Institute,  Lodz,  Poland

From January  1998 to October  2000 forty-two  infants  (from  1 to  13 month-
old)  underwent  repair  of  CAVC, which  was done  using  a two-patch  tech-
nique.We evaluated 37 patients (88%), who were less than 3 month-old  (mean
2 months).There  were  17 boys and 20 girls. Down  syndrome  was present  in
25 infants  (68%).Weights ranged  from  2,2 kg to 4,8 kg (mean 3,4 kg). CAVC
was associated  with  tetralogy  of  Fallot  (in  1 case)  and  double-outlet  right
ventricle  (in  1 case). The  early  mortality  was 8%; two  patients  died  of sepsis
and one of undiagnosed subaortic stenosis.Three patients (8%) required reop-
eration; two had mitral valve repair with good result and one successful  mitral
replacement. All patients were postoperatively  in normal sinus rhythm  and in
NYHA  class  I  or  class  II. At  postoperative  echocardiographic  examination
mitral  regurgitation  was mild  or  moderate  in  34  and  severe  in  3  patients
(before  operation:  32  and  5, respectively). The  residual  regurgitation,  often
observed  post  operation  was  clinically  well  tolerated.  The  mean
LVEDD/BSA%  ranged  within  normal  values, preoperatively  (68% of  the
predicted high borderline) and postoperatively  (73%, respectively); the  differ-
ence  was  not  statistically  significant  (p  >  0,05).  The  mean  value  of
RVEDD/BSA%  was  moderately  enlarged,  prior  to  surgery  (93% of  the
predicted  high  borderline)  and  after  correction  (85%, respectively), but  no
significant  regression  was found  (p >  0,05). The  early result of the  two-patch

repair of CAVC in infants  less than 3 month-old  (mosdy weighing less than 4
kg) has been satisfactory. Thus we advise total correction of CAVC and addi-
tional abnormalities  in very small  infants.

P65
Left  ventricular function  after  Ross procedure-mid-term  results
Kopala, M.,  MollJ.A.,  Mludzik,  K.,  Ostrowska,  K.,  Dobrowolski,).,  Walczak,  A.,

}arosik,).,  Pietrzykowski,  W.,  Moll,  M.,  Sysa.A.,  Moll,}.}
Polish Mother’s Health  Center  ^  Research Institute,  Lodz,  Poland

Objective: Aortic  valve  replacement  with  pulmonary  autograft  became  an
acceptable surgical treatment  for aortic valve pathology in children and young
adults. It’s a difficult  operation with long aorta cross-clamping time.,Methods:
Between  1995  and  20OO 25 pts  at  the  age ranged from 6 months  to  21 years
underwent  Ross  procedure  due  to  complex  aortic  valve  disease. This  study
includes  14 pts  at the age  from  8 to  18 years. The  aim of the study  is to eval-
uate  left  ventricular  function  after  surgery. The  follow-up  ranged  from  6
months to 3 years (mean  18 months). Assessment  was based on clinical exam-
ination,  transthoracal  echocardiographic  evaluation  (LVEDD,  IVSd  and
LVPWd were measured  before  and at least 6 months after  surgery),

P66
Management  and  o u t c o m e  of  mitral  valve  cleft  with  ventriculo-
arterial  discordance
Fraisse A.,  Abdel  Massih  77, Gaudart).,  Kachancr j . ,  Sidi  D.,  Bonttet  D.
Hopital  Necker-Etifants  Malades,  Paris,  France

Congenital  mitral  valve  (MV)  cleft  causing left-ventricular  outflow  obstruc-
tion  (LVOTO) and/or  mitral  regurgitation  (MR)  occurs  rarely  in  patients
with  ventriculo-arterial  (VA) discordance  and  may complicate  biventricular
repair. We  reviewed the  clinical  features,  management  and  outcome  of  16
patients with MV  cleft ,VA discordance and 2 well-developed  ventricles. In all
cases, echocardiography  showed  the  cleft  dividing the anterior  leaflet  of MV,
with attachments of its  components  to or through the ventricular septal crest.
Three  patients  had LVOTO  whereas  2  had  more  than  mild MR. The  mean
follow-up  period  was  3.4  years  (0 to  19.5). Nine  patients  underwent  biven-
tricular repair, with 2 early deaths. Single ventricle palliation  was prefered  in 7
patients, with  no postoperative  deaths.Twelve  patients were  in NYHA  class 1
at  last  follow-up.  In conclusion,  biventricular  repair  is not  always  feasible  in
patients  with  MV  cleft  andVA  discordance. However  single  ventricle  pallia-
tion can be achieved with  good  results in those patients.

P67
Management  and ou t c om e  of isolated  cleft  mitral  valve.
Fraisse A.,  Abdel  Massih  77, Gaudart).,  Kachaner),  Sidi  D.,  Bonnet  D.
Hopital  Necker-Enjanls  Malades,  Paris,  France

We retrospectively studied  14 patients with isolated cleft  mitral  valve (ICMV).
All the patients with atrioventricular  canal features, hypoplastic  ventricles and
ventriculo-arterial  discordance  were  excluded. The  median  age  of  diagnosis
was 0.2  years (range 0  to  4.8). Echocardiography  demonstrated  the ICMV on
the anterior  (aortic) leaflet  in  all patients, with  attachments of its components
to  the  ventricular  septum. A more  than  mild  mitral  regurgitation  (MR)  was
present in 7 patients.Associated  cardiac lesions were perimembranous ventric-
ular  septal  defect  (5), atrial  septal  defect  (2), patent  ductus  arteriosus  (1), left-
ventricular  outflow tract  obstruction  (3)  and  tetralogy  of  Fallot  with  absent
pulmonary  valve  (1). The  mean  follow-up  period  was  3.7  years  (0  to  10.9).
Surgery  with  mitral  valve  repair  was  indicated  in  5  patients. One  newborn
with  severe  subaortic  stenosis  died  prior  surgery.  At  last  follow-up,  the
remaining  13 patients  were  all in NYHA  class  1. Echocardiography  showed a
more than mild MR in  2 cases whereas one patient had mild mitral stenosis. In
conclusion, ICMV  is a  correctable cause of MR  with a good outcome.

P68
Coronary  sinus  drainage to  the  left  or  right atrium  in  Fontan  proce-
dure: Long-term clinical  implication.
A.  Cloutier,  Z.  QiJ.M.  Cote, C.  Houde, G. Delisle,). M.  GuayJ.  Perron,  P.  C.
Cartier.
Cardiac Surgery, Laval  Hospital, Ste-Foy,  Quebec,  Canada

Coronary  sinus  drainage  to  the  left  or  right  atrium  in  Fontan  procedure:
Long-term  clinical implication. A. Cloutier, Z. Qi, J.M. Cote, C. Houde,  G.
DelisleJ. M. GuayJ. Perron, P. C. Cartier. Quebec The  Classical Fontan proce-
dure  elevates  venous  pressure  in  the  coronary  sinus, secondary  to  increased
systemic  venous  pressure. It  remains  unde-termined  if  this  elevation  could
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impair  coronary  perfusion  and  ventricular  myocardial  function,  and  thereby
influence  long-term  evolution. The  purpose  of  this  analysis  was to  compare
long-term clinical evolution of patients with coronary sinus drainage to left or
right atrium  after  a Fontan-type operation. From 03/84  to 03/98,43 patients
aged 2.9 to  26.6 years (median 5.5+5.7, underwent  a Fontan-type  operation.
The  coronary  sinus  was in  left  atrium  (group  I)  in  23 patients, right  atrium
(group  II)  in  19  and  undetermined  in  1 patient. There  were  2  early  deaths
(4.7%)  and  7  late  deaths  (17.1%). Of  the  2  early-deaths,  1 was due  to  poor
cardiac  output,  while  the  other  was due  to  volvulus  and  malrotation. The  7
late  deaths  were  related  to  Fontan  failure. Actuarial  survivals  at  1, 5  and  10
years were 95.6%, 85.5% and 73.4% in the whole group. Group  1 Group 2 N  .
23  19 Age  (  yrs)  (median)  5.3–6.2  6.8–5.6  Follow-up  (years)  5.3–3.8
(0.5-12.4)  7.9–4.0  (0.1-14.4)  Survival  1 year  95.6% 89.5% 5  years  89.6%
78.6%  10  years  89.6% 61.0% NYHA  class  I  *  85.7%  69.2% Ventricular
dysfonction  4.8%  23.1% Antiarrhythmics  0  21.4% Other  drugs** 71.4%
76.9% *p<0.05, **  including  vasodilators, cardiac  glycosides  and  diuretics.
Diverting coronary sinus drainage to the low-pressure  left  atrium  could  favor
improved long-term  survival  after  Fontan-type  operation.

P69
Sinus  venosus  atrial  septal  defect:  Long- te rm  follow-up  of  115
repaired  patients
C.H.AtleiihoferJosl*,  C.K.  Datiielscm,  H.M.  Connolly,  Kent Bailey,  C.A.Warnes,
H. V.SchaS.W.K. ShenJ.B.  Seward, FJ.  Puga, A.J.Tajik
University Hospital Zurich, Zurich, Switzerland

BACKGROUND.  Sinus  venosus  atrial  septal  defect  (SVASD)  differs  from
secundum  atrial  septal  defect  by  its location in the  atrial septum  and  associa-
tion  with  anomalous pulmonary  veins  (APV)  which  may increase the  risk of
surgery. METHODS AND RESULTS.The  data on  115 patients with  isolated
SVASD with  or without APV who underwent  repair  from  19721̂996 at age
34–23  years  were  analyzed.  Preoperative  symptoms  were  present  in  66
patients  (57%), atrial  fibrillation/flutter  in  20  (17%)  and  sinus node  dysfunc-
tion  (SND)  in  8  (7%). 109 patients  (95%)  had  a superior  SVASD and 6  (5%)
an inferior/posterior  type.A persistent  left superior  vena  cava was found  in  17
patients (15%).An incision across/close  to the cavoatrial junction  was done in
23 patients  (20%). Perioperative mortality  was 0.9%. SND  (in 21%) at hospital
discharge  was  more  common  in  patients  with  persistent  left  superior  vena
cava  (p=0.001)  and APV  from  the  whole  right  lung  (p=0.002)  but  indepen-
dent  of  the  type  of  repair.  Postoperative  follow-up  (133–102  months)  was
possible  in  108  patients  (94%). Improvement  in  symptoms  was  found  in  83
patients  (77%)  which  was  not  different  in  preoperatively  asymptomatic
patients  (67%; p=ns)  or  in  patients  >40  years  at  repair  (86%; p=ns). SND  for
>6 months  was present  in 32% but  not  related  to the type of repair or  associ-
ated anomalies. Atrial  fibrillation  was found  in 23 patients  (21%). No  reoper-
ation  was necessary during follow-up. Sixteen patients  (7%) died at age 69+19
years.  Survival  was  similar  to  expected.  CONCLUSIONS.  Despite  the
complex  anatomy,  SVASD  repair  is  associated  with  low  morbidity  and
mortality  even  if repaired  at  older  age. SND  is common  and  may be  due  to
intrinsic  sinus  node  disease.  Postoperative  improvement  is  independent  of
preoperative symptoms and age.

P70
Quality  assurance  of  paediatric  cardiac  surgery  at  a  single  institu-
tion.
MorwoodJ.C.Justo  R.N.Janes,  E.F.Jalali, H.,  Pohlner,  P.C.
The  Queensland Centre For Congenital Heart Disease, Queensland,  Brisbane,
Australia

To  develop  effective  quality  assurance  methods  to  monitor  outcomes
following  paediatric  cardiac surgery  at a single institution. All patients  under-
going  cardiac  surgery  were  enrolled  prospectively  on  admission  to  intensive
care.  Patients  were  stratified  by  complexity  of  surgical  procedure  into  four
groups,  with  Category  4  being  the  most  complex  procedure.  Outcome
measures included  death, length  of admission  and morbidity  from  complica-
tions. From  Sept  1995 to  Sept  2000,  1558 patients  underwent  1680  surgical
procedures.  1221  (72.7%)  were  open  procedures,  and  437  (26%)  were
complex  (Category  3  and  4)  procedures. Mean  patient  age  was  3.1  years
(range,  lday-20years)  and  patient  weight  15.1kg  (range,  700g-90kg).  51
patients  (3.0%)  died during the study period, with  11 of these deaths  occur-
ring  intraoperatively.  During  the  study, surgical  practices  changed  with  an
increased incidence of complex surgery. (23% in 95/96 to 30% in 99/00).The
annual  surgical  mortality  ranged  from  1.8%-5.0%, but  when  the  mortality
logistic  regression  model  is  adjusted  for  complexity  of  surgery  and  body
surface  area, there  was no  significant  yearly  variation  in  the  mortality  rate

(p=0.5).  Despite  increased  complexity  of  surgery, mean  ventilation  time
decreased  from  52.1 to  34.3  hours  (p=0.003), with  rates of failed  extubation
falling  from  7.9% to 2.2% (p=0.016).The  incidence  of significant  neurolog-
ical  complications  fell  from  5.9% to  2.5% (p=0.015)  and  the  incidence  of
arrhythmias from 8.7% t o  5.5% (p=0.06). Infection  rates ranged  from  1.5% to
5.9%. Analysis of individual surgeon’s  results showed no significant  difference
in  the  mortality  rate  by  complexity  of  surgery  performed  (p=0.63).
Stratifying  complexity  of  surgery  proved  valuable  in  monitoring  surgical
outcomes  and  detecting  differences  in  performance  over  time  as  large
subgroups  were created for analysis.

P71
Blood  lactate  measurements  as  one  of  several  predictors  of  early
outcome  following  neonatal  complex  congenital  heart  surgery
SimsicJ.M., Bush, DM.,  Hoffman, T.M., Godinez, R.I.,  GaynorJ. W., Wernovsky,
G.,Tabbutt,S.
Medical  University Of South  Carolina,  Charleston,  U.S.A.

Post-operative  serum  lactate  leveb, thought  to  reflect  oxygen  delivery  and
tissue hypoxia, have been  used to predict  outcomes  after  neonatal  congenital
heart  surgery. Controversy  exists regarding the utility  of this measurement  in
lieu  of other  risk  factors.  Purpose; To evaluate the  association  of serial  blood
lactate  levels  and  other  risk  factors  with  neonatal  outcome  after  surgery  for
complex  congenital heart  disease (CHD). Methods: A retrospective  review of
42 selected  infants  from  a  3-month  period  who  underwent  CHD  surgery at
our  institution.  Data  included  intra-  and  post-operative  variables,  and
outcome  to  discharge.  Poor  outcome  was  defined  as  arrest,  mechanical
support  or death during hospitalization. Results: Seven of the  42 patients had
an  adverse  outcome,  including  4  deaths. Initial  lactate  level  >  6  mmol/L
within  the  first  6  hours  after  cardiopulmonary  bypass  (CPB)  was associated
with a 7.5  fold  increased  risk of poor outcome (95% CI: 1.4 -  40.2;p=0.02).
The  negative  predictive  value  was  high  (92%); the  positive  predictive  value
was low  (38%). Lactate levels were significantly  higher, stratified on outcome,
in the first  18 hours  after  CPB. Other factors  associated with a poor outcome
included  lower  weight  (<3.5  kg; OR  11.5; p=0.03)  and CHD  with  ductal-
dependent  systemic  blood  flow  (DD-SBF)  (OR  6.4; p=0.04). An  elevated
lactate  level  was more likely with younger age (OR  12.4; p=0.002)  and DD-
SBF (OR  8.9; p=0.004); inclusion  of either  of these  factors  in a multivariate
model with lactate levels negates the significance of lactate levels as a predictor
of  outcome.  Conclusion:  ’While  blood  lactate  levels  do  differ  stratified  on
outcome, the  positive  predictive  value  was  low, therefore  lactate  levels  may
only be a marker of higher  risk group  (young age, low weight, DD-SBF).

P72
Two-stage  repair  of truncus  arteriosus  associated  with  left  diaphrag-
matic  hernia
Annecchino,  F.P.,  Sadou,Y.,  tCdandadze,  P., Bellau,  C.,Teani,  M.,  Locatelli,  C
Kalandadze  P.
Bergamo, Italy

A  2,5  kg  female  infant  with  prenatal  diagnosis  of  left  congenital  diaphrag-
matic  hernia  (CDH)  associated  with  truncus  arteriosus  type  II  was born  at
term  after ’in  vitro’ assisted  fecondation. In the  4th  day she underwent  repair
of CDH  by means of PTFE  patch through a left  subcostal approach. Surgery
was done  at  bedside  in  neonatal  intensive  care, while  the  patient  was venti-
lated  with  high  frequency  oscillation  (HFOV). Despite  maximal  medical
therapy  (HFOV, vasodilators and inotropic support) she could not be weaned
from the respirator.At that time primary correction of truncus  was considered
a too high risk procedure and we considered to palliate the patient by banding
only  the  right  pulmonary  artery  (RPA)since  the  left  pulmonary branch  was
hypoplastic. A  12  mm  teflon  band  was placed  around  the  proximal  RPA
through  a limited superior  median  sternotomy. The  infant  was weaned  from
assisted ventilation one week  after.At  7 month of age a cardiac catheterization
showed a well positioned band and a mean pressure of 13mm.hg. in the distal
RPA. Soon after she underwent debanding of RPA and repair of truncus arte-
riosus  by means of  a  13mm  aortic  homograft.  Prolonged  assisted  ventilation
was  required.  Patient  was  discharged  home  after  40  days  in  good  general
condition with 95% sistemic saturation. In precence of pulmonary hypoplasia
due to CDH, banding of the  contralateral  pulmonary  artery  may be consid-
ered a useful  palliative procedure.

P73
Outcome  and  intermediate-  term  follow-  up  after  surgical  correc-
tion of atrioventricular  septal  defects  in  a  10 years  era  in  2 university
centers
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Cromtne-  Dijkhuis,A.H.,  Heukelum,A.  van, Akkersdijk,  G.P.,  Bogers  A.J.J.C.,
Homer, I. den,  Ebels,TJ.
Department  Of  Pediatric Cardiology, North  Holland,  Rotterdam, Tlie  Netherlands

To evaluate  our  results  and  surgical  techniques  we  studied  all patients  oper-
ated  for  atrioventricular  septal  defect  between  1/1986  and  1/1996. Two
hundred  thirteen  pts  were  operated,  nearly  40%  <  6  months.  Hospital
mortality  12 pts (5.6%).Two hundred  one survivors were included  in outpa-
tient follow-up. Operated  mean age 2.8 yrs ( + / -  3.7 SD). Follow- up ranged
from  2.9 to  13.5 yrs, mean  5.6. Associated  lesions operated  (62 pts)  included
persistent ductus arteriosus  (37)  Fallot’s  tetralogy (8),ASD  II (62), otherVSD
(9), double orifice  left  av-valve  (7), lvot obstr. (3), rvot  obstr. (5), and coarcta-
tion  (3). At operation  the defect  was closed with no  patch  in 2 pts  (l%),one
patch in 84 (39 %), two patches in  118 (55.4%) and 3 in 5 pts (1.4%). During
the follow- up period  16 pts (7.9  %) died, because of endocarditis, respiratory
or chronic heart failure or non cardiac.Twenty-nine pts (13.6 %) were reoper-
ated, mainly  for  left  av-  valve regurgitation.  Five pts  (2.5 %) had a prosthetic
valve  implantation  at  the  left  side.  185  survivors  now  are  in  good  clinical
condition, 11% use supportive medication. Left  av-valve regurgitation: minor
108 (59%), moderate  42  (23%), severe  10  (5%) pts. Right  av-valve  regurgita-
tion minor 63 (34%),moderate 6  (3%), severe 2 (1%). Reoperation  correlated
with  early postoperative  regurgitation of the  left  av-valve and not  closing the
left-sided  cleft. No  other  indicators  for  morbidity  and mortality  were  found,
although endocarditis  was a major  cause for death (ns).We conclude  that atri-
oventricular  septal  defects  can  be  operated  at  young  age. After  surgery  av-
valve regurgitation  is a subject  of concern  for  the  future.

P74
Cardiac  surgery  and  risk stratifications  one  year multicentre  study
S. Baldacci*, M.  Bernabei**,  E. MazzeraU,  L. Zatmini*,  G.  Giuliano*,  V.Vanini**,
ELerzo",  S.  Catalano*,A.  Bertolini*, L.  Donate*
*Institute  of  Clinical  Physiology, CNR,  Pisa;**’C  Pasquinucci’ Hospital,  Massa;
Ulnstitute  Of  Clinical  Physiology,  National  Research Council,  Pisa, Italy

Ainrto  standardize  data  collection of congenital heart  defects  and to develop
a risk stratification  criteria  in cardiac surgery. Methods:a one year multicentre
study  was carried out  on hospitalized children  for  congenital heart  defects  in
three Italian pediatric  hospitals (July  1,1996Ĵuly  1,1997). Clinical data were
coded in a specific questionnarie.A prelimiary review of the ICD.9.CM codes
was performed.  For surgical  cases, a matrix of clinical severity  was created by
matching diagnose and procedures. Each surgical condition  was stratified  into
three levels of surgical complexity  (SC) according to agreed criteria. A total of
85 Surgical Complexity  Profiles were identified:37 in SC 1,31  in SC II and 17
in SC  III. On  the  basis of the  SC stratification, 48.9% of the surgical  patients
(n=319)was  classified  in  SC  1,29.6% (n=193)in  SC II, and  21.5% (n=140)in
SC  III. Urgency admission, emergency surgery and death  rate increased  with
SC score.The age distribution  was markedly different  in the three SC scoreiin
SC I only  15.0% were  aged  less than  1 month  vs 50.0% in  SC  III. Lenght  of
stay  significantly  increased  with  SC  score  not  only  in  presence  but  also  in
absence  of  complications  (P<0.0001). The  presence  of  comlications  was
strongly  associated with  the  SC score (P<0.0001), with the presence  of asso-
ciated  cardiac  defects  (P<0.0001)and  clinical  conditions  (P<0.004).
Conclusiomthe surgical complexity score can be a reliable system of risk strat-
ification  in pediatric  cardiac surgery, particularly  useful  for  standardize  health
care profile  and worth  for the health service programme. Matrix  is now under
revision and a new data collection  are being collected.
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Anomalous  origin  of  left  coronary  artery  from  pulmonary  artery:
Results of surgical  correction  in  5  infants
Pandey R  ,Chaudhry  I.,  Pozzi  M.
Department  Of  Cardiology & Cardiac Surgery,  Liverpool,  UK

Five  infants  operated  for  anomalous  origin  of  left  coronary  artery  from
pulmonary  artery  are  retrospectively  analysed.The  mean  age  at  surgery  was
12+/-6.7  weeks[3.5  to  20  weeksjand  mean  weight  at  surgery  was  4.43+/-
0.68kg[3.7  to  5.27kg]  All babies presented  in  infancy  with  LV  failure.Three
had evidence  of ischaemia  with  LV strain and two had Q  waves in  anterolat-
eral  leads.Cross  sectional  echocardiocardiography  showed  dilated  LV  with
poor  contractility  in  all  babies  with  FS  of  15.8+/-4.02%  [12%to20%],
moderate MR  was seen  in  all.All  babies underwent  surgery  as soon  as diag-
nosis  was made.Four  had  direct  reimplant  of LCA into  the  aorta  while  one
had a Tunnel  repair. IABP was used  for hemodynamic  instability  in one baby
and  prophylactically  in  remaining  four  babies  post  operatively  for  115+/-
26.2hrs[72  to  144hrs].All  had  delayed  closure  of  the  chest.There  was  no

operative  mortality.One  patient  was reoperated  for  tunnel  stenosis  and  relief
of  pulmonary  stenosis  4 months  after  the  primary  repair.AU  patients  are
followed  up  for  172 patient  months  and  show  a improved  EF.Early  surgery
,IABP for  LV support  and delayed sternal closure  are the key to good results.

P76
Efficacy  of  intra-aortic  balloon  pumping  in  neonates  and  infants
with refractory  heart  failure  to conventional  medical  treatment
Chaudhry  ,1.,Pandey,  R.,Hamdulay  ,Z.,Pozzi  ,M
Department  Of  Cardiology & Cardiac Surgery,  Liverpool,  UK

From August  1994 to November 2000 Intra-aortic balloon pump  was used in
18 children  in  our  institution.Eight  patients  were  under  6  months  of age.
Average  age  was  10.56+/-8.6weeks[lto  24  weeks]C.I.[8.6+/-5.95].They
weighed  from  3.5  to  5.8  kg  with  average  weight  of  4.26+/-0.72kg.Three
were  males  and  5  were  females.Five  patients  underwent  surgery  for
ALCAPA.2  had  arterial  switch  and  one  had  bilateral  cavopulmonary
shunt.All  patients  were  on  pharmocological  support[all  on  dobutamine  and
enoximone,4  were on  adrenalin,5 were on  GTN  JAverage duration  of Intra
aortic balloon pump  use was  100.87+/-82.85hrs.There  were  2 deaths and 6
survivers.One patient died of massive myocardial infarction and second due to
RV failure.Long term survival was 62.2%.There  was no IABP related compli-
cation.Use  of  intra  aortic  balloon  pump  in  neonates  and  infants  less  than
2 months of age with refractory  cardiac failure  to conventional  pharmacolog-
ical treatment  is safe  .effective  and improves long term survival.

P77
The ’chubby’ infant with Tetralogy ^  a distinct morphological  entity?
Iyer K.S.,  Dagar K.S.,  Kaushal  S.K.,  Vyas R.,  Iyer P.U.,  Cirotra.S.  Radhakrishnan
S.,  Shrivastava S
Escorts  Heart  Institute  & Research Centre, New  Delhi,  India

Aim: To  confirm  a  clinical  observation  that  amongst  infants  undergoing
surgical correction for  tetralogy  of Fallot (TOF)  in our centre those who were
unusually ’chubby’seemed to have a higher morbidity and mortality. Methods:
90 consecutive patients  less than 2 years of age undergoing corrective surgery
for TOF were analyzed  for  risk factors  for morbidity  and mortality. Results: In
hospital  mortality  was  4/90  (  4.4%).  14  infants  were  noticeably
&#8220;chubby&#8221;  in  appearance  (in  the  Indian  context  &#8211;
where malnutrition  is the norm). Operative mortality in this group  was signif-
icantly higher 3/14  ( 21.4%). Likewise morbidity in terms of prolonged venti-
lation, inotropy  and  low output  syndrome  (11/14)  was significantly  higher.
Distintictive  morphologic  features  in  this  sub-group  included  a  severely
deformed  RV outflow (11/14), significant  aortopulmonary  collaterals (6/14),
a high or doubly committed VSD ( 7/14  ) and  increased  LA return  ( 5/14 ) at
surgery. Recognition  of  this  entity  as  a  possible  high  risk  group  half-way
through  this  series  prompted  us to  deviate  from  our  current  norm  of  echo
based  surgery  and  perform  aortography  on  all  chubby  infants  and  embolize
significant  aorto-pulmonary  collaterals.  Post-operatively  ventilatory  and
inotropic support  was extended  electively  till sustained hemodynamic  stability
was achieved. This  strategy  helped  eliminate  mortality  in  the  last  8 patients.
Conclusion: Unusually  chubby  infants  with TOF  appear to  have a distinctive
morphologic  combination  of  a  very  deformed  RV outflow,  a high VSD  and
significant  collaterals. Unless  recognized  and  managed  in  a proactive  manner
this combination appears to contribute to increased morbidity  and mortality.

P78
Complete  atrioventriuclar  septal  defect,  Down  syndrome,  manage-
ment  strategy  and  surgical  outcome.
Al-Hay,A.A.A.,  MacNeill,  S.,Yacoub, M.,  Shore, D.,  Shinebourne,  E.A
Royal  Brompton  Hospital,  London,  UK

We evaluated outcome  and  incremental  risk  factors  for  death  or  reoperation
. after  repair  of  complete  atrioventricular  septal  defect  (CAVSD).  Excluding
those with  atrial isomerism  or  those in whom  a biventricular  repair was not
thought  feasible* 147 consecutive children underwent  repair between January
1986 and  December  1998. 106 had Down  syndrome  (DS), 37 normal chro-
mosomes and 4 had other syndromes. 108 underwent  primary  repair, 19 had
prior  pulmonary  artery  banding  and  20  additional Tetralogy  of  Fallot. The
median age at primary repair was 4.1 months.A two patch technique was used
for  repair  in  88%. The  total  30 days mortality  was  15% (70% CL  12 -19%).
Analysis of incremental  risk  factors  showed presence of a double  orifice  atri-
oventricular  valve (DOAW)  to be a highly  significant  risk  factor  (P=  0.002)
with  6  of  11  patients  dying.  If D O A W  patients  are  excluded  the  total
mortality  falls  to  12% (70%  CL 9-15%). There  was no  difference  in  the
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mortality  between  DS  and  chromosomally  normal  children, but  the  latter
more  commonly  required  reoperation  p=0.006. The  reason  appears  to  be
presence  of  a  dysplastic  left  atrioventricular  valve (DLAW),  (24%  vs 3% in
Down  children, p<0.001). A  Cox’s  regression  model  controlling for the  two
variables  was constructed  and  showed  (DLAW)  to  remain  a significant  risk
factor  for reoperation  (Hazard  ratio 3.80,95% CI  1.37,10.59).The  presence
of DS  remained  protective  although  no  longer  statistically  significant. That
presence of D O A W  was an imortant  risk factor  for death  had not been  fore-
seen  prior  to  our  retrospective  analysis. We  should  perhaps  have  a  lower
threshold  for  primary  valve replacement  in this group.

P79
Ross  procedure  in the  pediatric  population, a  10 years  experience
Paul C  Carticr,  Christine Houde, Alain  Cloutier, Jean  Perron, Jean-Marc  Cote,
Georges Delisle, Jean-Michel  Guay
Cardiac Surgery, Laval  Hospitalm, Ste-Foy,  Quebec,  Canada

Pulmonary  autograft  has  been  our  procedure  of  choice  for  aortic  valve
replacement  in the pediatric population  for the  past  10 years. Growth  poten-
tial and  freedom  from  anticoagulation  are the main  advantages. However  the
pulmonary  valve substitute  is still  the Achille  tendon  of the procedure  From
1990,41 children less than  18 years of age underwent a Ross procedure in our
institution.  181  adults  underwent  the  procedure  during  the  same  period.
Mean  age  was  10.1  (sd  5.6). 85% were  male. The  main  etiology  (85%)  was
congenital  aortic  stenosis. 70% had  undergone  at  least  one  previous  surgery.
Patients  were  followed  yearly by echo  doppler. Mean  follow up  is 6 yean  (sd
2.2). Mean gradient for the pulmonary autograft  was less than 1  mmHg. Mean
regurgitation  was less than  1+. Mean gradient  for  the pulmonary  Homograft
used for pulmonary  valve replacement  was 20 mmHg compare to 8 mmHg in
the adult group. Five patients required  reoperation for pulmonary  Homograft
replacement  (12%).Three within one year and two at 5.5 and 7 years post-op.
During  the  same  time  only  four  adults  needed  their  Homograft  replaced
(2.2%).  Statistical  analysis  revealed  that  older  donor, older  patient  and  larger
size  valve  reduced  the  risk  of  Homograft  stenosis. Method  to  decreased  the
immunologic  reaction  to  the  homograft  are  still  to  be  found. In  conclusion,
Ross  procedure  is  a  good  alternative  for  AVR  in  children,  however
pulmonary  valve substitute  is still problematic.

P80
The  fate  of  small-diameter  (<13  mm)  homografts  in  pulmonary
position
A.E.  Urban,  E. Belli, N. Sinzobahamvya, M.  Cho,A.M.  Brecher
Deutsches  Kinderherzzentrum  Sankt  Augustin,  Nordrhein-Wcstfalen, Sankt
Augustin,  Germany

Background:  Implantation  of  homografts  to  establish  right  ventricular  to
pulmonary  artery  continuity  is  an  accepted  surgical  treatment  for  some
cardiac  lesions in neonates and young infants. With growing numbers of total
repair  in  very  young  patients  and  the  increasing  rates  of  implantation  of
homografts  of  very  small  diameter  it  seemed  timely  to  investigate  the
longevity  of  the  latter. Methods: Between July  1987  and August  2000, small
diameter  homografts  (<13  mm)  were  implanted  to  establish  continuity
between  the  right  ventricle and the pulmonary  arteries.There were 39 aortic
and 33 pulmonary  homografts. The  cardiac  anomaly  corrected  were  truncus
arteriosus  (n=57), pulmonary  atresia  and VSD  (n=10)  or  tetralogy  of  Fallot
(n=4). One newborn underwent a Ross operation.The patients were analysed
in 3 groups according to homograft  diameter:group  1,8̂9 mm (n=14);group
II,  10-11  mm  (n=15)  and  group  III,  12-13  mm  (n=43). Results:  Overall
survival  was  87,3  % at  one  year  and  remained  constant  afterwards.  Eight
patients  required  conduit  replacement  for  outgrowth, one  because  of  infec-
tion  without  mortality.  Freedom  from  reoperation  (FFR)  for  homograft
replacement  after  1,5  and  10  years  was  respectively  97  %, 83 %  and  73 %.
Aortic  and pulmonary  conduits showed  no  difference  in longevity. The  FFR
for  homograft  replacement  was  significantly  smaller  in  group  I  (43 % at  2
years) comparing with  the group  II  (100 %) and  group  HI  (95 %) (p<0.01).
Conclusion: Very  small  diameter  homografts  (8̂9 mm)  have  to  be  replaced
early, usually  in  the first two  years following  implantation. Homografts  sized
10 mm or more, regardless of type, have a remarkable longevity and constitute
excellent  valved  conduits  for  reconstruction  of  right  ventricular  to
pulmonary artery continuity  in neonates and infants. Homograft  replacement
can be done  with very low risk.

P81
Impact  of complex  in  comparison  to  regular  coronary  anatomy  on
the  arterial  switch  operation

M.Kostelka,Th.Walther,J.Hambsch,  l.Dahnert,  B.Hennig,  W.  Bettinghausen,
P.Schneider, FW.Mohr
Herzzentrum Leipzig,  Germany

Background The outcome after arterial switch operation especially depends on
the complexity of coronary artery origin and epicardial course. During a two
year period  we reviewed the surgical  results with special  focus upon  different
coronary  artery pattern and technique of reimplantation. Methods From  9/98
until  11/00  seventeen  newborns  were  operated.  Patient  age  was  11 –7  days
and  body  weight  3,7  –0,6  kg. Descriptive  coronary  artery  anatomy  was
normal  in  eight (group N) and complex  in the other  nine patients (group C),
including  Cx from RCA  in  five, LAD and Cx with separate  ostia  in two and
inverted coronary arteries in two patients, respectively. Four patients (all C) had
additional  ventricular  septa 1  defect  closure  and  one  of  them  additional  IAA
Type A repair. Results Regarding the coronary arteries extensive  mobilization
especially  in patients  with  complex  anatomy  was performed.  In  group  N
before  re-implantation  excision  of  the  neo-aortic  sinuses  was  performed
whereas  in  group  C  trap-door  technique  was applied.  Cross-clamp  duration
was  93  –11  (N)  versus  112  –26  (C), p  =  0.05). Primary  chest  closure  was
achieved in 5 patients each whereas secondary closure was performed  after  2.3
(N)  versus  3.3 (C)  days. Patients were intubated  for  4 (N)  versus 4.5 (C) days
and ICU  stay was 8.5  (N)  versus 9.5  (C)  days, respectively. There  was neither
early  nor  late mortality. Control  coronary  angiography  revealed  no  perfusion
abnormalities in the complex group. Conclusions The arterial switch operation
can  be  safely  performed  in  regular  as well  as  in  complex  coronary  anatomy.
Meticulous  dissection  of  the  coronary  artery  buttons  as  well  as  sufficient
epicardial  mobilization  in  complex  coronary  artery  anatomy  together  with
trap-door  re-implantation technique  is essential.

P82
Fate  of  Intramural  Coronary  Arteries  after  Arterial  Switch
Operation
SachwehJS, Daebritz  SH, Tiete ARJockenhoi’el S, Muhler  EG,  Von  Beniuth G,
Mcssmer BJ
Aachen,  Germany

Purpose:  Intramural  course  of  coronary  arteries  is  an  anatomical  variant  in
patients  with  transposition  of  the  great  arteries  (TGA). Coronary  transfer  is
performed  under consideration  of the  missing  funnel  at the  coronary  ostium
and the  crossing of this coronary  artery with the commissure  of the  valve. The
aim of this study is to evaluate the relevance of intramural coronary arteries for
the peri- and postoperative course after  arterial switch operation. Material and
methods: Between  1981 and 1999,345 patients with D-TGA  underwent arte-
rial switch operation.  Five patients  (1.4%)  had an intramural  course of the  left
coronary artery. In three of these patients the left main stem and in two patients
the left  anterior descending coronary artery showed an intramural course. The
coronary  transfer was performed  with a collar under dissection of the commis-
sure without  longitudinal splitting of the intramural section. Results: None  of
these patients died; intraoperative course  was uneventful.  Postoperatively, three
patients  developed  extracardiac  complications  (cerebral  bleeding,  capillary
leak); myocardial  ischemic  changes  were  not  observed. Outpatient  follow-up
investigations showed no signs of myocardial ischemia. In three patients follow-
up cardiac catheterisation  after  5,16  and 53 months  revealed occlusion of the
intramural  coronary  ostium. Exercise  electrocardiogram  and  myocardial  scin-
tiscanning proved myocardial  ischemia. Two of these patients  have  undergone
successful  A. mammaria  interna-bypass. Conclusion:  Intramural  course  of
coronary  arteries in patients with D-TGA  is rare and does not cause increased
mortality and myocardial infarction  rates. However, risk of coronary occlusions
seems  to  be  higher. Therefore,  selective  coronary  angiography  and  exercise
investigations  in clinically  uneventful  patients  are necessary. Revascularisation
with an A. mammaria  interna-bypass  may be indicated.

P83
Early  complete  correction  for  right  ventricular  outflow  tract
obstruction
M.Kostelka,  Vi.Walther,  l.Dahnert,  HJ.Hausler,  W.Bellinghausen,  P.Kinzel,
P.Schneider, FW.Mohr
Heartcenter,  University Leipzig,  Germany

Background  In  children  with  complex  right  ventricular  outflow  tract
(RVOT)  obstruction  the optimal  surgical  strategy  remains  controversial  due
to  potential  risk for  re-interventions  in patients with  hypoplastic  pulmonary
valve  (PV). Aim of this study  was to  evaluate  the  results  following complete
correction  in  infancy  and to  analyze  different  surgical  techniques  of RVOT
reconstruction. Methods  Since 09/98  19 infants  were  included: Tetralogy  of
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Fallot  in  15, pulmonary  atresia  in  3  and  double  outlet  right  ventricle  in
1  patient, respectively.  10 patients  received  primary  total  correction  whereas
9  patients  with  critical  hypoxic  spells  underwent  staged  correction  with
neonatal  modified  Blalock-Taussig  shunt. Mean  age  at  total  correction  was
7 + 5  months. Follow-up  was complete  in  all patients  after  an interval  of 8  –
6,3  months. Results  RVOT  reconstruction  was  performed  using  a trans-
annular  pericardial  patch  with  pericardial  monocusp  PV  reconstruction
(sandwich  technique)  in  8, a  two  pericardial  patch  technique  (RVOT  and
main  pulmonary  artery  patches)  saving  the  native  PV  in  6  and  a  valved
conduit  (pulmonary  homograft  or  Xenograft  (Contegra(tm)))  in  5 patients,
respectively. There  was  neither  in-hospital  nor  late  mortality. Aortic  cross-
clamp  was  59  –17  min  and  endotracheal  intubation  9.5  –3.6  hours. All
patients were discharged home after  12 –3.9 days.At follow-up  all pulmonary
valves were  competent, 7 patients  had  residual moderate  pulmonary  stenosis
at a maximum gradient  of 30 mmHg.There  was no need for  any  re-interven-
tion.  Conclusions  RVOT  reconstruction  using  an  autologous  pericardial
monocusp  valve during infancy  is a reliable therapeutic strategy yielding good
results  at  intermediate  follow-up. Restitution  of  PV  function  is  improving
recovery  and protecting right  ventricular function  early  postoperatively. Due
to the functionally  good results the pericardial monocusp  valve  is superior  to
homograft  implantation in this age group.

P84
Coarctation  of  the  aorta  in  neonates:  simplified  surgical  manage-
ment
M.Kostelka,  Tli.Walther,  H.J  Hdusler,  P.Kinzel,  W.  Bellinghausen,  P.Schneider,
FW.Mohr
University  Leipzig,  Hear/center,  Germany

Background Different  surgical techniques have been  used for repair of coarc-
tation of the aorta (CoA).Aim of this study was to evaluate the growth poten-
tial of the  anastomosis  after  using two different  techniques  for  CoA repair in
newborns.  Methods  24  patients  with  CoA  were  operated  in  a  two  year
period.  In  11  patients  the  obstruction  was  proximal  to  the  left  subclavian
artery  (LSA) including hypoplastic  aortic  arch  (group A).  13 patients had the
obstruction distal to the  LSA (group B). Mean age was 13– 2 (A) versus  14 –
3  (B)  days, respectively. Two  anastomotic  techniques  were  used: Descending
aorta to transversal aortic arch  in group A and end ^  to -end anastomosis  after
complete  resection  of  ductal  tissue  in  group  B. Additional  procedures  were
VSD closure in 3 patients (A) and pulmonary artery banding in 6 patients (A),
respectively. Results There  was no  early  and  one  late  (A)  mortality  due  to
multiple organ failure  despite regular aortic blood flow profile. Average clamp
time  for  extended  anastomosis  (A)  was  14.7  –5  minutes  versus  11.7  –3
minutes in group B. Using echo doppler  postoperatively  unobstructed  aortic
arch flow pattern  was diagnosed. Maximum flow velocity  was 2.2  –0.3  m/s
with  no  diastolic flow. At  mean  follow-up  of eight  months  the flow pattern
remained non  obstructive  in  all patients. Average  isthmus to ascending aortic
diameter  ratio  was  0.39  preoperatively,  0.71  postoperatively  and  0.95  at
follow-up.  Comments These  results  clearly  demonstrate  that  after  complete
resection of ductal tissue there  is sufficient  proportional growths of the whole
aorta. Our  approach  simplifies  surgical  management  into  two  procedures
which achieve  safe, effective  and reliable relief for all types of CoA. Sacrifice of
subclavian artery or implantation of prosthetic material  is never required.

P85
Thirteen  years  experience  with  tricuspid  valve  repair,  replacement
in Ebstein  disease
P  Carrier,  G  Deslisle,A  Cloutier, C  HoudeJM  Cole,  M  Guay.
Cardiac Surgery, Laval Hospital,  Ste-Foy,  Quebec,  Canada

Thirteen years experience with tricuspid  valve repair, replacement in Ebstein
disease. P Carrier, G Deslisle,A Cloutier, C HoudeJM  Cote, M Guay. Quebec
We review our experience with tricuspid  valve repair, replacement in Ebstein
disease. Since  1987, Nineteen TVR  or  repairs  were  done  on  12  patients.
Porcine  bioprosthesis  was  used  in  most  of  the  first  operation. Repair  was
attempted  in  all  but  failed  inlO out  of  11.The  last  patient  had  had  a TVR
twenty  years  previously. No  patient  was  lost  to  follow-up.  Clinical  and
echocardiographic  follow-up  was achieved  yearly. One  patient  had  his valve
replaced  the  same  day of his  valve repair. Six out  of  11 who  had  their first
TVR  in  our  institution  needed  their  prosthesis  to  be  replaced. Mean  time
between surgery  8,8 years. Main symptoms were recurrence of supraventric-
ular  arrhythmia.  Causes  for  replacement  were  valve  stenosis  in  5  and  valve
insufficiency  in  one. All  valves but  one  were  replaced  with  pericardial  valve.
The  last one  was replaced  with  a mitral Homograft. There  was no  operative
death or late death in this group.All  are either NYHA  functional  class I or II.

Discussion: Tricuspid  valve  repair  in  Ebstein  anomaly  is  the  procedure  of
choice,  unfortunately  it  often  failed.  Bioprosthesis  is  the  replacement  of
choice  since  there  is no  need  for  anticoagulation.  In  our  group, despite  the
fact  that  the  largest  size  valve  available  was implanted,  the  failure  mode  was
stenosis  in  most  of  them.  Pericardial  valve  might  achieve  better  long-term
result, only follow-up  will tell.

P86
Early indicators  for changes  in the  quality of surgical  performance.
A.B.  Elgersma, M.J. Noordzij,  F.E.J.F. MarchauJ.F.  Hitchcock, G.B.  W.E.  Betmink,
E.J.  Meijboom
IVilhelmina  Children:  Hospital  Utrecht, Tlie  Netherlands

Introduction  Iincreased mortality  led to an abrupt  halt and subsequent  restart
of  surgery  for  congenital  heart  disease  in  Utrecht. This  study  compares
mortality  and  morbidity  rates in  the periods  1991-1995  and  1996-1999  in
which  different  surgeons  operated  in  this  hospital  in  order  to  define  early
indicators  for  surgical  problems. Methods  Data  of  all  patients  undergoing
paediatric  heart  surgery  since  1991(1269 patients)  were  collected  retrospec-
tively. Postoperative  mortality, ICU-stay, delayed  sternal  closure  and  paralysis
of  the  phrenic  nerve  were  included. The  patients  were  divided  into  2
subgroups  for  different  time  eras, group  1:  19911̂995  (704  patients), and
group  2:  1996-1999  (565  patients). Hypoplastic  left  heart  (HLH)  patients
were reviewed separately. Results The overall mortality  rates for the 2 periods
were  respectively  in  group  1: 9.9%(+HLH)  and  8.6%(-HLH)  and  in  2:
4.8%(+HLH)  and 3.8%(-HLH)(p=0.0001)The  mean ICU-stay  was in group
1: 7.2day  and  7.1(-HLH)  in  2: 4.0  and  3.7(-HLH).  Delayed  sternal  closure
occurred  in  group  1: 10.7% and  10.5%(-HLH)  and  in  2: 3.8% and  2.9%.
Paralysis of the phrenic  nerve  was encountered  in group  1: 2.2 % and 2.1%(-
HLH) and in 2:0%. Conclusions  In the evaluation of surgical results mortality
rates are of predominant  importance, but  variables like ICU-stay, the require-
ment of delayed sternal closure and phrenic nerve paralysis suggest to be more
sensitive indicators and  are likely to predict  surgical deterioration  earlier.

P87
Safety  and  efficacy  of ministernotomy  in congenital  heart  surgery.
AbuKhudair,  W., Lee,}.,  Burrill,  L.
Children’s  Hospital  of Western Ontario, London,  Ontario,  Canada

Purpose: Safety  and  efficacy  in minimal  access congenital  heart  surgery  is still
unclear. To  assess  this  we  reviewed  our  experience  with  ministernotomies.
Methods:  From July  1998  to  November  2000, 43  patients  (35  pediatric, 8
adults) underwent repair of congenital heart  defect  via lower ministernotomy.
We prospectively  followed:  operative  data, incision  length, ICU  and  hospital
stay,  and  complications. All  pediatric  patients  had  postoperative  echoes.
Results:  i)  Pediatric  Group  ^  Median  age  was  4.3(51̂6  years).  Operative
procedures were for 25 ASDs, 2 subaortic stenoses, 3VSDs, 3 partial AVSDs, 1
CAVSD  and  1 supra-aortic  stenosis. None  required  conversion  to  full  ster-
notomy. Mean pump and cross clamp times were 47.4 +/-  20.7 min  and  18.3
+/-  13.1  min  respectively. Mean length  of  incision  was 5.8 + / -  1.3cm. The
mean ICU  stay  was  1 +/-  0.2  d with  a hospital  stay of mean  2.5 +/-  1.9  d,
median  2  d  (2-13).There  were  no  deaths  and  3/35(9%)  had  postoperative
complications  (pleural  effusion,  pericardial  effusion,  transient  complete  heart
block). No residual defects  were seen on postop echoes, ii) Adult Group ̂Ten
patients underwent ASD repairs.Two required  conversion  to  full  sternotomy
(aortic  cannulation  site  bleeding, scoliosis). Of  the  remaining  8 patients, the
median  age  was 29 yr  (19-65). The  mean pump  and  cross clamp  times  were
32.4 + / -  10.4 min and  13.5 +/-  7.4 min respectively.The mean ICU stay was
1.0  +/-  0  d  with  a  hospital  stay of mean  3.4 + / -  0.5  d, median  3 d (3-4).
There  were  no  deaths  and  1/8  had  a  complication  (atrial  fibrillation).
Conclusion: Ministernotomy  can be  used  safely  and  efficaciously  for  certain
types  of  congenial  heart  surgeries,  with  no  mortality  and  acceptable
morbidity.We  believe  the hospital stay is reduced, likely due to  less postoper-

- ative sternal pain and earlier mobilization.

P88  \J
The conduit of choice  for the reconstruction of the right ventricular
outflow  tract: a  26  -  year  experience  with  valved  and  nonvalved
conduits
John  W. Brown,  Mark  Ruzmetov,  Kevin  D.  Fradkin,  Palaniswamy  Vijay, Mark  W.
Turrentine Indiana  University  School of Medicine, Indianapolis, IN,  USA

Objective: The  reconstruction  of the right  ventricular  outflow  tract  (RVOT)
in  congenital  heart  disease  often  requires  the  implantation  of  a  valved  or
nonvalved  extracardiac  conduits (EC). Early  results  of reconstruction  of  the
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RVOT were excellent. However, later results revealed  failure  of these EC due
to stenosis  and  valve  insufficiency. We compared  the long-term  durability  of
all conduits  in  the RVOT  over a 26-year  period. Methods: Between  2/1974
and 7/2000,287  patients (mean age  12.1 years, range 4 days to 60 years; mean
weight 32.6 kg, range 1.8-  126.8 kg) with congenital malformations  received
a conduit  (243 valved and  44 nonvalved).The  conduit  size ranged between 8
and  33 mm  (mean  size, 20.1  mm). Results: There  was  10% early  mortality
(28/278). Long-term  follow-up  data  were  available  for  253  (88%)  patients.
Seventy-two  conduits  (28.5%%)  required  replacement:  27%  for  valved
conduits  (65/243)  and  16%  for  nonvalved  conduits  (7/44). The  interval
between first and second surgeries was between 3 months and  16 years (mean
4.4  years). Stenosis  was the  main  mode  of  failure  (66/72; 88%). For  patients
with  valved conduit  the mean interval from  freedom  of conduit exchange was
6.2  years. For  patients  with  nonvalved  conduit  the  mean  reoperation-free
interval  was 3.3 years (P<0.04). Comparing  two groups, we found  no  differ-
ence  in  patient  survival  probability  (P=0.7), but  there  was significant  differ-
ence between  xenografts  (n=18)  and  homografts  (n=218)  in  valved  conduit
group  (P<0.02). At  10 years, the  freedom  from  reoperation  for EC  obstruc-
tion  was 73% for  valved EC and 84% for  nonvalved EC (P=0.1). Conclusion:
Although  initial  long-term  study  seems  promising,  we  conclude  that
pulmonary  homograft  use  in  reconstructing  RVOT  has  been  the  conduit
material of choice  for the patients with RVOT pathology.

P89
Elective  Repair  of Tetralogy  of  Fallot  in  Early  Infancy:  Five-Year
Experience
Bird  C.L.,  Wernoi’sky  G.Tabbutt  S.,  Scliears G.J.,  RychikJ.,  RomeJ.J.,  DeCampli
W.M.,  KarlT.R.,  GaynorJ.  W., Spray  T.L.
Children’s  Hospital  of Philadelphia,  Philadelphia,  Pennsylvania,  USA

Background:  Between  1/1995  and  4/2000,  195  patients  with Tetralogy  of
Fallot  (TOF)  underwent  primary  repair  at  our  institution. Of  these, 95  had
severe cyanosis and/or  additional anatomic  features  (31 pulmonary  atresia, 12
absent  pulmonary  valve)  which  necessitated  non-elective  repair,  or  were
referred  at  >6  months  of  age  for  surgery. The  remaining  100  patients  who
underwent  elective  repair  within  the  first  6  months  of  life  form  the  basis  of
this  study. Methods: Retrospective  case series  utilizing  chart  review. Results:
The  median  age  at  repair  was  3.2  months. The  median  weight  was  5.3  kg
(range  2.79̂.6kg). Trisomy  21  was  present  in  9. The VSD  was  closed  via
ventriculotomy  in  59  patients,  via  transatrial  approach  in  35,  and  via
combined  approach  in 6. A transannular patch  was used in 77, with additional
left  pulmonary  artery augmentation  in 47. A potential  atrial level right  to  left
shunt  was intentionally  left  in place or  created  in 70. The  median  bypass time
was  70  minutes  (range  312̂01  minutes); circulatory  arrest  was  used  in  47
patients (median  37 minutes, range  11̂55 minutes).There  were no hospital or
late deaths. Postoperative  complications  included  indications  for  four  reoper-
ations  (residual VSD  [1], thoracic  duct  ligation  [1], sternal  debridement  [1]
and right ventricular  outflow  tract obstruction  [1]), seizures  (n=4),junctional
ectopic  tachycardia  (n=5)  and  acute  cardiorespiratory  failure  requiring
ECMO  (n=2).The  median  stay  in the  cardiac  intensive  care unit  was 3 days
(range  1̂82  days)  and  in  the  hospital  5  days  (2̂82 days). The  duration  of
hospital  stay  was 1 week or  less in 84 patients. Five patients  (5%) have  under-
gone  late  reoperations  (residual VSD  [2], RV  outflow  tract  obstruction  [3],
ASD  /  partial  anomalous  pulmonary  venous  connection  repair  [1]).
Conclusion: Elective  repair  of TOF  can  be  performed  at  less than  6  months
with  no mortality, a short  hospital  course  for  a great  majority  of patients, and
a low incidence of post-operative  complications.

P90
An individualized  approach  to  the  Fontan  operation  improves  early
morbidity  & mortality
Howaida  El-Said,  Mayle  Figueroa, Timothy  Feltes, Antonio  Molt,  Charles  Fraser
Texas  Children’s  Hospital  (Baylor  College  Of Medicine),  Houston.TX,  USA

Records of all patients who underwent  the  Fontan operation  from 6/1995  to
9/2000  (n=75)  were  reviewed  &  divided  into  groups:  non-Fenestrated
(n=25)  &  Fenestrated  (n=50).The  impact  of age, underlying  anatomy, need
for  staging  &  operative  modifications  were  analyzed.  Results:  Hospital
mortality was 0%. Fontan failure was 0%. Mean age 3.6 y (range  1̂27y).  Mean
Pulmonary  artery  pressure  13.6  mmHg  (range  63̂2), Pulmonary  vascular
resistance  2.2 Wood  unit  (range  0.44̂.5)  & ventricular  end  diastolic  10.6
mmHg  (range  5-22).  Moderate  Atrioventricular  valve  (AW)  regurgitation
(n=7).Ventricular  function  by intra-operativeTrans-esophageal  echocardiog-
raphy  (good n=54,  fair  n=19, & poor  n=2.). Selective  use  of Staging,  baffle
fenestrate  & extracardiac  conduit  (EC)  was performed  based  on  anatomy &

hemodynamics.The  Fontan  operation  consisted  of Lateral tunnel  (n=67)  or
EC  (n=8). Additional  procedures;  Pulmonary  arterioplasty  (n=14),AW
repair  (n=3), pacemaker  implant  (n=6)  & radiofrequency  ablation  (n=3).
Hospital  length of stay was 7 & 8 d respectively (p=ns). O2 saturation  was 97
& 91%. Persistent  pleural  effusion  and arrhythmia  were not  different  in  both
groups. Age was the only significant  variant between both groups (p=0.009).
Conclusion:  Selective  utilization  of  Fontan  baffle  fenestration,  Staging  &
Extracardiac modification  provides  an  excellent  outcome. The  presence  of a
fenestration  does not predictably  decrease the occurrence of pleural  effusion.

P91
Unsupported  valvuloplasty  for  congenital  mitral  regurgitation  ^
long-term  results
Kalil  RAK,  Becker M,  Sant’AnnaJRM,  Teixeira  F  ̂GF,  [Vender  OC,  Abrahao  RS,
Moreno  PL,  Prates  PR,  Nesralla  IA.
Surgery  Department ^  Institute  Of  Cardiology of RS,  Porto Alegre,  Brazil

Purpose  ̂Valve repair  is always preferred  to replacement, particularly in chil-
dren  with  mitral regurgitation. This paper  intends to  review long-term  clinr
ical  results  of valvuloplasty  techniques  without  rings  for  annular  support, in
congenital  mitral regurgitation, in patients  under  18 years-old. Methods ̂A
nonselected, consecutive, series of 32 patients submitted to valvuloplasty  from
1977 to  1999 were clinically assessed late post-operatively. Surgical techniques
included Wooler  annuloplasty,  cleft  closure, chordal  shortening,  and  leaflet
ressection, all employed alone or in association. No rings or prosthetic bars for
annular  support were implanted. Mean  age 8.8 –5.1  years (10 months  to  17
years). Follow-up  was from  1 to  22 years. Patients  included  in this series had
mitral regurgitation  as the only or the main lesion when associated with other
cardiac  defect. Results -  There  were  1 early  (1.2%) and  2 late  deaths (2.4%).
Six patients  (18.8%) were reoperated late post-operatively  for a new repair or
valve replacement. There  were no  cases of endocardites  as well  as no  cases of
thromboembolism  in this series. At the last clinical evaluation, functional  class
(NYHA)  was I in 24  (80%), II in 5 (16.7%) and III in  1 (3.3%). In a concomi-
tant group  of 50 rheumatic  patients, submitted  to mitral  repair, mortality was
absent early and 10% (5) late, with 8% (4) endocardites, 4.0% (2) thromboem-
bolism  and  30% (15)  reoperations.  Conclusions  T̂he  results  in  this  series
substantiate  the  concept  that  a  stable  and  reliable  valve  function  may  be
achieved  with  mitral  repair  without  ring  (annular)  support.  Techniques
without  prosthetic  material  may  be  advantageous  in  children  with  severe
mitral  regurgitation.

P92
Surgical  treatment  of  transposition  of  the  great  arteries  based  on
long-term  results  comparison  after  neonatal  atrial  and  arterial
switch  operations.
PajakJ.,  Malcc E.,  ZajacA.,  Mikuta  M.,  MroczekT.  Januszewska  K.
Heart  Surgery Department,  Polish-American  Pediatric Institute,  Krakow,  Poland

The  aim  of presentation  is  to  compare long-term  results of atrial  (  Senning
operation  )  and  arterial  switch  (Jatene  operation  )  corrections  performed
within  the  first 4 weeks of life for newborns with simple transposition  of the
great arteries (TGA ). METHODS:Thirty-eight  children mean  age 6,1 years
( range  from  1  up to  15 years)  who  underwent  neonatal correction of TGA
were reviewed. Group I consists of 18 patients mean age 3,5 years (range  from
1 up to 9 years) who  underwent  arterial  switch operation  and group  II ^  20
patients mean  age 8,5  years ( range  from  3 up to  15 years)  after  atrial switch
operation. Types and  frequency  of occurrence  of complications  after  correc-
tions have been studies as well  as their influence on the comfort  of life and the
development  of patients. RESULTS: Tricuspid  regurgitation  occurred  in
5,6%  of  the  sample  in  group  I  and  in  15,0% of group  II  ( p<0,l  ); Right
ventricle outlet  tract stenosis occurred  in  16,7% of patients only  in group  I (
p<0,08 ); arrhythmias were diagnosed in 43,7% of children  in group II only (
p<0,06  ).A11 the patients belong  to  New York  Heart Association  functional
class I. 33,3% of children  in group  I and 25,0% in group  II are underweight (
p>0,l  ). CONCLUSIONS: Development of patients in group I and group II
is similar. Complications  after  both  procedures  did not  affect  the comfort  of
life of any patient.

P93
Double  outlet left  ventricle
Natalia  Abrikosova,  Antonio  Laudito,  Mark  Rodefeld,  Frank  Hanley,  V. Mohan
Reddy
San  Francisco,  CA,  USA

BACKGROUND: Double outlet  left  ventricle  is the  rarest type of ventricu-
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loarterial connection.There  is great variability among patients with DOLV in
pathologic  morphology,  associated  cardiac  defects,  and types  of  surgical
repairs.  METHODS: Six patients (age 1  day -  2 years) with DOLV underwent
surgical repair between  1992 ^  2000. Four patients were preoperatively diag-
nosed and 2 were diagnosed intraoperatively. Important morphologic  features
were L-TGA in 3/6 and D-TGA  in 3/6 patients, PS in 5/6 patients, PA and
dextroversion  in 1/6 patients, Ebstein’s anomaly in 1/6 patients, PDA in 2/6
patients, and coronary  artery  anomaly  in 1/6  patients.  Palliative  surgeries
included  Rashkind  procedure  in 2/6 patients, systemic-PA  shunt  in 4/6
patients, bidirectional  Glenn in 2/6 patients, PDA ligation in 2/6, and pallia-
tive conduit in 1/6 patients. In 4/6 patients surgical repair consisted of RV-PA
valved  conduit.  In 2/6 patients  translocation  of PV  from  LV to RV  was
performed  thus  avoiding  conduit. In all patients VSD  was  baffled  to aorta.
Additional surgeries included takedown of systemic-PA shunt (3), creation of
PFO  (2), and  infundibular  muscle  resection  (3). RESULTS: There  were no
early/late  mortalities. Early  morbidity  included  seizures in  1 /6  patient.  Late
morbidity included SVT in 1/6 patient controlled with Inderal. Later reoper-
ations  included  LPA arteroplasty  and conduit  valve  balloon  dilation  in 1/6
patients  5 years  after  initial  repair, and conduit  change  2  years  later.  1 /6
patients  had conduit  change  6 years  after  initial  repair. At  follow-up  3 ^  96
months  after  repair, all patients  are asymptomatic. Only one patient  has mild
conduit obstruction. CONCLUSIONS: Morphologic  features of DOLV can
be quite heterogeneous.With  tailored surgical techniques, excellent  early and
midterm results are achieved. Conduit can be avoided in patients with normal
semilunar  valve by  PA translocation.

P94
Midterm  result of aortic  regurgitation  and pulmonary  stenosis  after
arteial  switch operation  for d-transposition  of great  arteries
Hisamochi K, Masuda  Z,Arai  S, Ishino K, Kawada M, Sano S, Otsuki  S,AragakiY,
BabaK.
Dept  of Cardiovascular Surgery ,Okayama  Univ. Medical School, Okayama, Japan

Background: Late  development  of AR  and PS are major  surgical  concerns
after  arterial  switch  operation  (ASO)  for dTGA. We  have  utilized  trapdoor
technique  and fresh  autologous  pericardial  patch  reconstruction  of PA. The
purpose  of this  study  was to  review  early  and midterm  result,  especially
focusing on AR  and  PS. Method  and Results: For the  last 9 years, 52 infants (
median age :  12 days) underwent ASO. Out  of 52 patients, 13 had VSD. Mean
aortic  cross clamp time  was 75.5 + / - 27.0 min.There  was  1 operative  death,
who had intra-mural coronary died from perioperative myocardial  infarction.
For  51 survivors, mean  follow-up  period  was 40.3 + / - 31.5 months. There
was  1 late  death, possibly due to myocardial  ischemia. Recent  echocardiog-
raphy demonstrated that  12 patients had no AR and 21 had less than mildAR.
Median peak pressure gradient between  RV and right  PA /  left  PA were  14.5
+/ -21 .6 /  14.3+/-21.1  mmHg, respectively.Two patients (4.0 %)  required
reoperation  due to PS at 12 and 54 months  after  surgery  respectively. Both
survived  reoperation.  Conclusion: ASO  for dTGA  can be performed  with
very low operative mortality  and good midterm survival.Trapdoor  technique
can prevent development of AR  and reconstruction of  PA using fresh autolo-
gous pericardium  can achieve low reoperation  rate for late PS.

P95
Systemic pulmonary  shunt  through  median  sternotomy
Yoichiro  Miyake,  Akira  Suzuki,  Kazuya  Fujinaga,  Shinji  Kanemilsu,  Naoki
Kanemitsu,  Koji  Onoda,  Hideto  Shimpo,  Isao Yada
Department  OfTlioracicAnd  Cvs, Mie University  Of  Medicine, Japan

There  is still controversy regarding systemic pulmonary  (SP) shunt for the palli-
ation of cyanotic lesions in neonates or early infants.We performed  consecutive
thirteen  cases (14 times) of systemic to pulmonary shunt through median ster-
notomy. Median  sternotomy  approach  has  several  advantages, this  approach
enables  construction  of the  anastomosis  at just  distal  bifurcation  of the
pulmonary  artery  and does not require  lung compression. We select  SP shunt
through  median  sternotomy  in all cases  associated  with  reduced  pulmonary
blood flow. Two central shunts were performed  for pulmonary coarcution  and
the other  11  patients received modified  Blalock-Taussig. The  median  age was
3.5 (0-20) months old  and median  weight  was 3.4 (2.4-9.7)  kg. Median  intu-
bation time was 17 (4̂168) hours and ICU stay  was 2  (1̂27)  days.There was no
mortality and no morbidity, and no stenosis in pulmonary artery was showed on
the  postoperative  evaluation by cardiac echo  and angiography. The  demerit of
this  procedure  is adhesion  at the resternotomy. In our thirteen  patients,  five
patients  underwent  resternotomy. The  resternotomy  has not been  associated
with  an increased  incidence  of complications. Systemic  pulmonary  shunt
through median sternotomy  has several advantages and is usefull.
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Surgical  management  of  simple  and  complex  aortopulmonary
window
Robert  D.B.Jaquiss,James  S.Tweddetl,  Kristopher  Kallin,  Kathleen  A.  Musatto,  S.
Bert  Utwin
Children’s  Hospital  Of  Wisconsin, Medical  College Of  Wisconsin, Wisconsin,  USA

Objective:Aortopulmonary  window (APW)  is an uncommon  malformation,
frequently  associated  with  other  cardiovascular  defects. We  evaluated our
experience  with  APW  to determine  the impact  of associated  lesions on
management  and outcome. Methods: Fifteen  patients  with APW  underwent
repair  between  1983 and 1999, at a median  age of 57  days  (range  5-284).
Patients  were  divided  into  Group C, with  complex  associated  anomalies
(n=8), and  Group  S, without  associated  anomalies  (n=7).We  retrospectively
reviewed patient  charts to determine  the perioperative  course of the groups.
Results: Anomalies in Group  C  included coarctation  (2), type A  interrupted
arch  (2), pulmonary atresia/ventricular septal defect  (1), d-transposition of the
great  arteries  (1), ventricular  septal  defect  (1), and absent  left  pulmonary
artery  (1).A11 patients were taken to surgery with intent to perform  complete
repair, which  was  successful  in  14. The  patient  with  absent  left  pulmonary
artery  could  not be weaned  from  bypass; the repair  was  taken  down. Eight
years  later  lung  transplantation  was performed  with  closure  of the APW.
Circulatory arrest was more common in group C (4/8) than in group S (0/7),
p<0.001.  Post-operative  length  of stay  was  significandy  shorter  in  Group S
than  in Group  C (7.9+/-1.8  vs., 16.9+/-8.1  days, p=0.016. There  was no
early  mortality. One late  death  occurred,  in the lung  transplant  patient, of
overwhelming  sepsis 4  months  after  transplant. The APW  was  closed  in 14
patients  using prosthetic  material. In the pulmonary  atresia  case, autologous
pulmonary  artery  was  used to  close the defect.  Follow  up echocardiography
confirmed  complete APW  closure  in all patients. Conclusions: Repair of
simple  and complex APW  can be accomplished  with  extremely  low risk.
Associated lesions increase the  complexity of repair, prolong hospital  stay, but
do not  increase  mortality.

P97
The outcome  of Fontan  operation  in the isomerism  patients
ParkY.H., LeeJ.K., ChoiJ.Y, Ue S.Y., SulJ.H., Lee S.K.,  Clio B.K.
Division  Of Cardiovascular Surgery,Yousei Cardiovacular Center, Seoul,  Korea

The  Fontan  operation  is the surgery  of choice  for  single  ventricle. The
surgical  results  improved recently  so that the surgeons understand  the special
physiology  about  Fontan  circulation. However,  in  isomerism  patients, the
results  are not  good  till  now. We  reviewed  the Fontan  operation  in the
isomerism  patients.  >From  June  1994 to June  2000,  58  (M:F=34:249,
age:50.9+60 months) patients diagnosed right or left  atrial isomerism. Among
those patients, 52 patients  received finally the Glenn procedure(16), systemic
to  pulmonary  shunt(9)  and total  cavopulmonary  connection  (Kawashima
procedure  4, Fontan operation  23). 6 patients  was not performed  operation.
23(44%)of 52 patients received  Fontan operation.The  more common associ-
ated cardiac anomalies are atrioventricular septal defect  (100%), common atri-
oventricular  valve  (81%),  pulmonary  outflow  tract  obstruction^ 00%),
ventricular  hypoplasia  or single  ventride(79%), Total  anomalous  pulmonary
venous drainage(66%)  and  bilateral SVC(77%). Most of associated  anomalies
were  corrected  at the Glenn  procedure. There  were  8 postoperative  death
(15%) only in the right  isomerism. Of these patients, 4 received  Fontan oper-
ation(mortality of Fontan, 22%). The results of Fontan  operation  were  much
higher  than  the  results  of  Fontan  operation  for  the  patients  without
isomerism. The  isomerism  patients  have  less  developed  lung  parenchyma,
which  is more  damaged  by associated  anomalies. We  prefer  the corrective
surgery  for associated  anomalies  at the early  Glenn  procedure  and the  more
strict indications was applied in the isomerism Fontan candidates.

P98
Anomalous  coronary  arteries  in  tetralogy  of fallot.  pre-operative
aspects  and surgical  management
Jatene MB; Cabral RH;Abrao  FC;  Iwasaki E; Ikari  N;Atik  E; Barbero  Martial  M.
Heart Institute  Of  University  Of  Sao Paulo Medical School, Sao  Paulo, Brazil

In patients with Tetralogy of Fallot (TF), the release of stenotic right ventric-
ular  outflow  tract  (RVOT)  is sometimes  difficult,  specially  with  hipoplastic
pulmonary  annulus  . In presence  of anomalous  coronary  arteries  (ACA)
crossing  the  RVOT,  the surgical  approach  becomes  harder,  with  higher
morbidity  and sometimes  need of prosthetic  conduits. We  reviewed 652
patients withTF operated on  from January 1990 to July 2000 and 9 (1.38%) of
those  presented ACA. Mean  age  was  52.8  months  and 66.7% were  male.
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Diagnosis  of ACA  was not  established  pre-operatively  in  22.2%. The  most
common pattern of coronary anomaly  was the left  anterior descending artery
coming  from  the  right  coronary  artery  (66.7%), crossing  the  RVOT; a  left
coronary  artery originated  from  the right  aortic sinus, a higher  and posterior
take  off  of the  right  coronary  artery  and  a very  well  developed  infundibular
branch  crossing  the  RVOT  were  also  found.  Mean  pre-operative  RVOT
gradient  was 78.1 mmHg  by Echo, and  62.3 mmHg  by angiographic  study.
The  obstruction  was  valvar  and  subvalvar  in  77.8%.  Surgical  approach  was
transatrial-transventricular  (22.2%),  transatrial-transpulmonary  (11.1%),
transatrial-transpulmonary  plus  right  ventriculotomy  (66.7%). Pulmonary
valvotomy  was  performed  in  4  patients  (44.4%)  and  in  other  2  children
(22.2%)  the  restrictive  annulus  was  enlarged  using  a  monocuspid  valve
attached to a transannular patch,positioned  superiorly to theACA. In another
case the patch  was placed  under  the ACA, that  was dissected  and  isolated. In
one  case  (11.1%)  an  extracardiac  conduit  was  used,  from  RV  to  pulmonry
artery. No  surgical deaths were observed. One patient  died  in the  17th day in
consequence  of  multiple  system  organ  failure. The  post-operative  RVOT
gradient  by Echo  was 27.4 mmHg  and  all 8 patients  remained  asymptomatic
in a mean follow-up  period of 28.3 + / -  27.8 months. One patient  developed
a RVOT aneurysm  5 years after  surgery  and  is listed to  repair. In  conclusion,
the  correction  of TF  with ACA  crossing  the RVOT  was  possible  with  usual
surgical  techniques,  with  no  increase  in  morbidity.  Satisfactory  release  of
RVOT obstruction  was obtained in  all cases.

P99
Interrupted  aortic  arch: one  stage  or two  stage  repair?
N.Katig, R.B.Chard,  G.R.Nunn
Tlie Children’s Hospital At  Westmead,  Sydney, Australia

INTRODUCTION:  Interrupted  aortic  arch  is  a complex  congenital  heart
defect  which  is uniformly  fatal if left  untreated. Surgical treatment has evolved
from  a two-stage repair to a one-stage correction. Controversy exists regarding
the  optimal  management  strategy. METHODS: We  undertook  a  20  year
review of our  experience  with  treating  interrupted  aortic  arch  to  document
operative  risk, late  complications  and  changes  in  mangement  strategy  which
have evolved with time. RESULTS: Fifty-six  patients  were operated  for  inter-
rupted  arch. There  were  19  type A, 35  type  B  and  2  type  C  interruptions.
Median  age  was  4  days. Ten  patients  with  complex  intracardiac  anomalies
underwent  single-stage  repair  using  circulatory  arrest  with  a 30% mortality.
Three  of 7 survivors required  arch revision. Forty-six other patients had staged
repair. There  was  a 6.5% mortality  at  the  first  stage  and  0% mortality  at  the
second stage. No deaths have occurred in the last 20 cases in this group. Median
age  at  2nd  stage  was 9 months, but  is lower  in more  recent  times. Additional
procedures  in  this  group  included  replacement  of  conduit  (9), resection  of
subaortic  stenosis  (5)  and  band-related  problems  (6). DISCUSSION: We
believe  that  staged  repair  is a  safer  option  for  treatment  of  interrupted  arch.
Single-stage  correction  may be  reserved  for  type  C  interruptions  and  lesions
unsuitable  for  banding  (e.g. AP window, truncus).A  significant  proportion  of
patients with  staged repair will require further  surgery  for conduit change and
associated problems, but this apparent disadvantage compares with the  frequent
need  for arch revision in single stage correction.

P100
Transverse  plication of posterior wall of main  pulmonary  artery  due
to  aneurysmal  dilatation  after  total  correction of  tetralogy of  Fallot
Park,Y.H.,  KimJ.Y,  Lee, S.Y.,  LeeJ.K.,  ChoiJ.Y,  Clw,  B.K.
Division  Of  Cardiovascular Surgery,Yonsei  Cardiovacutar Center, Seoul, Korea

We  can  frequently  meet  the  aneurysmal  dilatation  around  right  ventricular
outflow tract (RVOT) after  total correction of tetralogy of Fallot(TOF), espe-
cially in the  case with the stenotic pulmonary tribute. It may develops on  the
situation  of  pulmonary  stenosis,  high  right  ventricular  pressure  and/  or
pulmonary regurgitation. For more laminar flow, we plicated dilated posterior
wall  around  pulmonary  valve  transversely. Since Apr. 1997,12  patients  (redo
TOF 8, primary total correction ofTOF  3, redo PA 1) received surgery due to
RVOT  dilatation  and  stenosis  without  mortality.  Between  the  origin  of
pulmonary  valve  and  the  end  of  the  main  pulmonary  artery  or  end  of
pulmonary  sinus, concave space was found  in the posterior  wall. This space is
obliterated  with  the  absorbable  continuous  suture  from  the  origin  of
pulmonary  valve  to  the  distal  end  of  concave  space.  Postoperatively,  the
echocardiography  shows the  even  diameter  through  main pulmonary  artery.
The  pressure  ratio of right  ventricle  and  left  ventricle  changed  from  0.82  to
0.43  and  the  pulmonary  regurgitation  was  decreased,  however, the  sire  of
distal pulmonary artery  did not  increase. The  aditional  transverse  plication  of
posterior  wall  of  main  pulmonary  artery  may  be  helpful  for  complicated

steno-dilated RVOT  at  redo-correction  of TOF  because  the flow in  RVOT
will be more laminar.

P101
Surgical  repair of complete  atrioventricular  septal defects  in  infancy
with  surgical modification:Ten-year  experience
Park,Young  Hwan.,  Kim  ,Si  Ho.,  Cho, Bum  Koo.
Division  Of  Cardiovascular Surgery,Yonsei Cardiovascular Center, Seoul, South Korea

The  operative mortality  of complete  atrioventricular  septal  defects  decreased
over  the  past  20  years.  Case  history  of  patients  with  atrioventricular  septal
defects  presenting  to  our  institution  in  infancy  between  July  1989  and
November  1999 were reviewed with the purpose of analyzing the long-term
surgical  results  . 37  consecutive  patients  (M:36,  F:34, age  range,  1 to  12
months  , mean body  weight  5.9  –  1.4kg)  underwent  primary  intracardiac
repair  of  complete  atrioventricular  septal  defecs.  Down’s  syndromes  were
present  in  19(51.4%).The  25 valves were postoperatively  classified  as Rastelli
type A(67.6%), 2 classified  type B(5.4%), and 9 classified  type  C(24.3%)  with
1 not clearly classified. Mean follow-up  time  was 36.3 months. All 37 patients
underwent  biventricular  repair. The  two-patch  technique  was applied  in  all
patients  , modified  simple  suture  technique  was  applied  in  26  (70.3%)  and
crescent-shape  of  patch  for  ventricular  septal  defect  was  applied  in  18
(48.6%). Early operative mortality was 13.5% (5 patients) and overall mortality
was 21.6% (8 patients)  . Causes of death  were right  heart  failure  (9 patients) ,
sepsis  (2  patients)  and  weaning  failure  from  cardiopulmonary  bypass  (1
patient). Mean operative  time  , mena  total bypass time  and mean aortic  cross
clamp time  were 266.4–65.1 ,130.5–44.2 and 101.2 –25.2 minutes. 4 reop-
erations  underwent  in 3 patients(8.1%)  . 3 of 4 were  the  replacement  of  left
atrioventricular  valve .remaining 1  was the repair of left  atrioventricular valve.
Postoperative complications developed in  14 patients (37.8%). 5-year  actuarial
survival, including operative mortality was 87.3 % and freedom  from  reoper-
ation  was  95.8  %. Repair  of  atrioventricular  septal  defects  in  infancy  with
surgical  modification  has acceptable  early mortality  , long-term  survival rate
and a low incidence  of reoperation.

P102
Repair of  complete  atrioventricular  septal  defects  with  tetralogy  of
Fallot
Hagino,  I.,  Imai, Y.,  Seo,  K.,Aoki,  M.,  Shin’oka,  T.,  Hiramatsu,  T.,  Ohta,J.,
Isomatsu,Y,  Ishiyama, M.,  Sato, K.,  Okamura,T.,
Tokyo  Women’s Medical University, Pediatric  Cardiac Surgery, Tokyo,Japan

Between  1984 and  2000,  10 patients  with  complete  atrioventricular  septal
defects  with  tetralogy  of  Fallot  underwent  surgical  repair. The  mean  age  at
operation  was 9.5  years, and  the  mean  body  weight  26.5  kg.  Five  patients
underwent  5 systemic-pulmonary  shunts  respectively.  Five  patients  had
Down’s  syndrome. The  ventricular  septal  defect  was  closed  through  a right
atrial  and  right  ventricular  approach  in  seven  patients, and  through  a  right
atrial  approach in three patients, using a comma-shaped  prosthetic  patch.The
atrial  septal  defect  was  closed  with  a  separate  patch. The  left  anterior  and
posterior  leaflets  were  sutured  together  using  multiple  interrupted  stitches.
Right  ventricular  outflow  obstruction  was relieved  by  a  infundibular  patch
(one case), monocusp equine pericardial patch  (two) or monocusp autologous
pericardial  patch (seven).There  were two hospital death  (20%), caused by low
cardiac  output  in both  cases. There  was no  late  mortality.  In  the  long-term
follow-up  study(0.71̂6.1yeaers, mean  5.lA}5.6),  right  ventricular  outflow
tract  gradient  ranged  between  0  and  41  mmHg  (mean,  19.6A}18.1).Two
patients had mitral regurgitation; 1  needed reoperation. It  was concluded  that
our  techniques  for this lesion contribute  to satisfactory  immediate  and long-
term  results  after  repair.

P103
Initial  conclusions  with pediatric minimally  invasive  cardiac  surgery
Jatene,MB;  Salerno,P;  BosisioJ;  Santos,MA;  Martins,S;  Neves  Jr,M;  Ponce,F;
Jemio,F;  Fontes, V;  Souza,LCB;Jatetie,AD.
Heart  Hospital -  Associacao  Do  Sanatorio Sirio, Sao  Paulo,  Brazil

The  objective  of this  study  is to  show  the  experience  with  pediatric  mini-
mally  invasive  cardiac  surgery  (PEDMICS)  to  treat  different  congenital
cardiac  defects. >From aug/1996  to aug/2000,58  children  (33 female)  were
operated on  by minimally  invasive  access; the  age  ranges  from  25  days to  19
years (36 months) and the weight from 3,4 to 52 kg (13,5kg); 44 children  (29
female)  had  patent  ductus  arteriosus  (PDA)  and  14  had  atrial  septal  defect
(ASD).  In  the  PDA group, a  small  incision  (2,5cm)  was performed  in  the
posterior  chest, in left  4th intercostal space. After lung retraction, the  PDA was
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exposed and a double clip ligation was performed; no chest tube was placed. In
ASD group, all children  were operated  on  by  a  trans-xyfoid  access, with  no
sternal opening. CPB was implanted  by the  same incision  and in  all cases the
ASD was closed by continous suture; 60,1% of the children were extubated in
the OR. No immediate mortality was observed and the most frequent  compli-
cation was sistemic hypertension detected in 68,9% of PDA cases. All children
were discharged  from  hospital between 4th and 6th PO  day, despite one child
who  died in  45th  PO  day dued  to pulmonary  infection  complications. Post-
operative Echo  showed  no  residual  defects. In  conclusion, the  initial  experi-
ence  with  PEDMICS  showed  safe  and  eficient,  with  good  results. The
hospitalization  was  short  and  no  major  complications  were  observed. The
death was an isolated occurence, with favorable evolution in  all the other chil-
dren. The cosmetic aspect of the incision was considered very satisfactory.

P104
Midterm  result  of  transatrial  repair  of  tetralogy  of  Fallot  ^  non-
neonatal  repair Blalock-Taussig  shun
Arai  S,  Kau/ada M,  lshino  K,  Hisamochi K,  Kuriyama  M,  Sana  S.
Dept.  Of  Cardiovascular Surgery, Okayama  University  Medical  School,  Okayama,
Japan

Summary: Between  November  1990  and  September  2000, we  performed
transatrial  repair  of  tetralogy  of  Fallot  (TOP)  in  117 patients  and  22  staged
palliation  for  repair  of TOF. Patients  age  was ranging  from  2 months  to  14
years in repair group and  17 days to 2 years in palliation group.Total repair was
consisted  of  transatrial  approach  utilizing  mini-transannular  patch  in  neces-
sary cases. Palliative procedures were 20 modified Blalock-Taussig shunt and 1
branch  PA plasty. All patients has been followed  up in outpatient  clinic.There
was only  one  non-cardiac  mortality  in  repair  group  (0.8%)  from  fulminant
hepatitis. No  operative  mortality  nor  morbidity  in  shunt  group. In  repair
group there was no surgically created AV block. No patient  necessitated  RV-
PA conduit  because  of anomalous coronary  artery on RVOT. No  episode of
life-threatening  arrhythmia  was noted. There  were  four  reoperation  after
repair  (3.4%).All  of them were needed  for RVOTA} branch  PS. All patients,
more  than  1  year  after  repair,  does  not  have  any  exercise  restriction.
Conclusion:  We  achieved  excellent  result  in  non-neonatal
transatrial/pulmonary  repair  of TOF  allowing  staged  approach  if  necessary.
Staged  approach  did  not  add  any  risk  in  our  series. Considering  excellent
midterm  outcome  of  patients  hemodynamics  and  exercise  tolerance,  we
consider transatrial repair as a surgery of choice  for Tetralogy of Fallot in stead
of transventricular approach, even if which can be performed  i

P105
Tracheobronchial  compression  (obstruction?)  after  arterial  switch
operation
Kanazawa,  H.,Yamazaki,Y.,Takahashi,Y,  Nakazawa,  S.,  Kasahara,  H.,Yoshiya,
K.,Tatebe,  S.,  Sakatio,  C,.Yamazaki,A.
Cardiovascular Surgery,  Niigala  City  General Hoapital, Niigata  City, Japan

A  rare  complication  following  arterial  switch  operation  (ASO), tracheo-
bronchial  compression  (obstruction?)  is  reviewed through  our  cases. From
1993 to  2000  27 patients  with  transposition  of great  arteries  (TGA)  under-
went ASO, and  19 patients survived.Among  19 survivors 2 patients developed
tracheobronchial  compression  after  surgery. Patient  1 with TGA and multiple
VSDs underwent ASO by Lecompte’s maneuver andVSD closure on  day 47.
Three  months  later  he  showed  up  with  dyspnea, and  a chest  X-ray  showed
rightward  shifted  trachea  as well  as hyperinflated  left  lung. A magnetic  reso-
nant  imaging  revealed  severely  obstructed  left  main  bronchus  by  ascending
aorta. A flexible fiberoptic  bronchoscopy showed pulsatile compression of the
left main bronchus. He underwent surgery on 4 months of age.The ascending
aorta  was suspended  toward the sternum, and his symptoms related to  airway
obstruction  improved,  dramatically.  Patient  2  with  simple TGA  underwent
ASO  by  Lecompte’s  maneuver  on  day 45. After  operation  he  developed
atelectasis of his left  lung. So he required  respiratory support physiotherapy in
one month. His CT  scan showed  rightward  shifted  trachea  and  compression
of  the  left  main  bronchus  by  ascending  aorta.  As ASO  by  Lecompte’s
maneuver  allows  the  aorta  lies beneath  the  pulmonary  artery, the  aorta  can
compress  the  left  main  bronchus, and  push  the  trachea  toward  right  side.
Therefore, this potential complication, tracheobronchial compression must be
considered in case any respiratory distress develops  followi

P106
Management  of  PDA  for  extremely  low  birth  weight  infants  with
pulmonary  atresia  with  intact  ventricular  septum  following  Brock
operation
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Kawata,  H.,  Kishimoto,  H.,  Miura,  T.,  Kondoh,  H.,  Yasumasa,  K.,  Maehata,  Y.,
Nakajima,T,  Kayalani,  F,Takada,Y,  Inamura, N.,  Ishii,T,  Wada, N.,  Mori,T.  .
Osaka  Medical Center  For Maternal And  Child  Health,  Osakajapan

Brock operation  is thought  to  be  the only  surgical  procedure  for  extremely
low birth  infants  (ELBWIs) with pulmonary  atresia  (PA) with intact ventric-
ular septum  (IVS). Even for a patient with well-developed right ventricle suit-
able  for  the Brock operation, management  of PDA  is important  for  ELBWI
during  both  pre-  and  postoperative  period.  Between  1991  and  2000,  2
ELBWIs  underwent  Brock  operation.  Patient  1  was  critical  PS with  birth
weight  of 878g and patient  2  was PA with  IVS with birth  weight of 752g. In
patient  1, anterior  cerebral  blood flow decreased  since  6th  day of  life  under
continuous  infusion  of lipo PGE1. After Brock operation  on  10th  day, PGE1
infusion  was discontinued. The  diameter  of  PDA  was  evaluated  as  2.0  mm
with UCG. On  14th  day, diastolic blood flow was detected  as reverse at ante-
rior  cerebral, renal, and  mesenteric  arteries. Blood  supply  through  these
arteries  was thought  to decrease. Mefenamic  acid on  16th and  indomethacin
infusion  on  25th  and  43rd  day  induced  spontaneous  closure  of  PDA.
Abdominal  aortic blood flow was detected  as reverse on  the  third  day of  life
under lipo PGE1 infusion  in patient 2. Peritoneal drainage  was performed  on
her  8th  day  for  necrotizing  enterocolitis. After  Brock operation  on  11th day,
indomethacin  infusion  did not make any effect  on PDA closure.The  diameter
of PDA was 3.3 mm with UCG. To keep systemic blood flow well, we ligated
PDA on  13th day. Brock operation should be performed  early in ELBWI with
PA IVS before  decrease  in  systemic blood flow due  to  PDA occurs. In cases
with enough pulmonary blood flow through the pulmonary  valve after Brock
operation, early PDA closure  after  the operation  may be required.

P107
The  effects  of  Blalock-Taussig  shunt  on  the  pulmonary  artery
growth  and  ventricular  function  in  patients  with  single  right
ventricle
Ishiyama,M.,Iinai,Y.,Seo,K.,Aoki,M.,Shin’oka,T.,Hirainatsu,T.,OhtaJ.,Isomats
u,Y.,Hagino,l.,KashiwagiJ.,Sato,K.,Okamura,T.
Tokyo Women’s Medical  Unii’ersity,Pediatric  Cardiac Surgery,  Shinjyuku-Ku,Tokyo,

Japan

To  identify  the  preoperative  factors  (except  for  main  ventricular  type)  that
influence  the  growth  of  pulmonary  artery  and  ventricular  function  after
Blalock-Taussig  shunt  (BTS)  , sixty-three  patiens  with  functionally  univen-
tricular heart of right  ventricular type who underwent  a BTS operation  were
reviewed. After  BTS, satisfactory  growth of the pulmonary artery  and preser-
vation  of  ventricular  function  were  recognized  in  most  patients.  However,
there  were  several  preoperative  risk  factors  that  significantly  influenced  the
pulmonary artery growth.The growth of the pulmonary artery was greater in
younger age group  (<1 year old) when the development  ratio  was calculated
as the  ratio  of  postoperative  to  preoperative  pulmonary  artery  index  (post
PAI/pre  PAI)(%)(<1 year old:184.9+/-13.0% vs >1 year old:142.2+/-6.2%,
p=0.002). Patients with common  AV valve (CAW)  or heterotaxia  had signif-
icantly  higher  incidence  of  AV  valve  regurgitation  after  BTS  (p<0.01).
Postoperative  pulmonary  vascular resistance (Wood  units)  was higher  in  the
group  (CAW:2.2+/-0.2vs  others:1.7+/-0.1,p=0.05),  and  highest  in
asplenia(asplenia:2.4+/-0.3  vs others:1.8+/-0.1,p=0.02). Our  results suggest
that  BTS  in  early  infancy  is  recommended  in  patients  with  single  right
ventricle  for  later  Fontan-type  operation.  However,  there  may  be  undeter-
mined  factors  that  influence  the development  of pulmonary  artery  and AV
valve regurgitation  in patients with CAW  and/or  heterotaxia.

P108
Management  of tetralogy of Fallot  and  double  outlet  right  ventricle
with pulmonary  stenosis  associated with coronary  artery  anomaly
Kiir_adTokel,  Siikru  Mercan,Arda  Saygili, Birgul Varan,  SailA_lamaci
Ankara,  Turkey

Although  only  2̂9%  of patients with  tetralogy of Fallot  (TOF)  have impor-
tant  coronary  artery anomalies, these often  have an important  impact on  the
timing  and  technique  of  operative  repair.  437  paients  with TOF  and  38
patients with DORV who were operated on between June  1989 and October
2000  were  reviewed  retrospectively  for  coronary  anomaly.  67  out  of  475
patients  had  coronary  anomalies diagnosed  during  catheterization,  selective
coronary angiography or surgery.Incidence of coronary anomalies was 13.4%.
The  most  common  anomaly  was  left  anterior  descending  artery  (LAD)or
accessory  LAD  originating  from  right  coronary  artery  (RCA)in  21
(31.3%)and  single  coronary  artery  originating  from  left  sinus  valsalva  in  16
(24%). The  course  of RCA  was anterior  to  aorta  in  6  patients  with  single
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coronary  artery  and these arteries crossed the RVOT. Long one or two conal
arteries arising from RCA were diagnosed in  18 (27%) ofTOF  patients.These
conal  arteries  crossed  the  RVOT. A total  of 45  coronary  arteries  crossed  the
RVOT. 50% of coronary  anomalies were diagnosed  in first cardiac  catheteri-
zation. 20% of angiograms were insufficient  for  diagnosis of coronary  anoma-
lies. After  surgical  diagnosis  of  coronary  anomalies  all  angiograms  were
reexamined. We were  still  unable  to  diagnose  coronary  anomalies  in  15% of
the  angiograms. As  a  total,  insufficient  angiogram  ratio  was  11.9%. Total
correction  was succeeded  in  43 patients  without  palliation  and  in  7  patients
with palliation.Transannular  patch  was used  in 27  (54%), conduit  was used in
9 patients  (18%). 14  (28%)  were  operated  without  transannular  patch. Right
to  left  ventricle  pressure  ratio  was 0.52+0.10  (0.17-0.77)  in  total  correction
group.  Surgical  mortality  was  5.9%.  Doppler  gradient  was  16+9
mmHg(65̂7)  in last echocardiographic  examination. In conclusion  the inci-
dence  of  coronary  anomaly  was  found  higher  than  in  other  series.  If  not
searched  for  carefully  the  diagnosis  would  be  impossible. Staged  repair  with
early  palliation  may be  required  in  a quarter  of  this  patient  group. Although
most  patients  were operated  on  using only transannular  patch, conduit  repair
may be  necessary in a small group.

P109
The  Fontan  procedure  in  adults
Masayoshi  Ito, NobuyukiTakagi,Yoshikazu  Hachiro,TomioAbe.
Dept.  OfTliorac  & Cardiovas Surg, Sapporo Medical  University,  Sapporo,Japan

[Purpose  of study] A retrospective  clinical  study was performed  to  document
the  course  of  adult  patients  undergoing  the  Fontan  procedure.  [Method]
Between  1981 and 1999,13 adults aged  18 to 36 years  (mean age, 25.4 years)
underwent  a Fontan procedure. Anatomic  diagnosis  was trcupsid  atresia  in 2,
double-inlet  right  ventricle  in  1, and  various  single  ventricles  in  10. Other
complex lesions were TAPVC in  1, bilateral  SVC in 4, hemiazygos  continua-
tion  of the  IVC  in  1, asplenia  syndrome  in  2. The  Eight  patients  had  under-
gone  prior  palliation.  Preoperative  examination  were  mean  PA index  379,
mean  mPA  pressure  11.4  mmHg,  mean  Rp  1.45  units,  and  mean  main
ventricle  EF  63.1%. Ten  underwent  a right  atria-pulmonary  artery  connec-
tion  (APC), 3  had Total  cavopulmonary  connection  (TCPC).  [Results] The
operative  mortality  rate  was  7.7% (1/13). The  remaining  12  patients  have
been  followed  for a mean of 9.2 years. During follow-up  period, two patients
have  required  reoperation  and  one  of  the  two  patients  died  of  postoprative
MOFThere  has been 3 other late death, which were probably due to ventric-
ular  arrythmia. All  survival  cases were  in NYHA  class I, and  have had devel-
opment  of  atrial  and/or  ventricular  arrythmia  requiring  medication. The
actuarial  survival rate at  10 years was 58.5 %. [Conclusion] These results indi-
cate that properly selected adults can undergo  the Fontan procedure  with low
mortality.  However, late-developing  arrythmias  and  decreasing  ventricular
function  are serious problems that mandate  careful  fllow-up.

P110
Vascular  arch  anomalies  and  tracheo-esophageal  compression  in
children
Zain, Z.,  Ramanujam ,T. ,LimY.C.,  Omar  A.
University  Of Malaya Medical Centre, Kuala  Lumpur, Malaysia

The  anatomical  types  , clinical  presentation,  associated  conditions,  investiga-
tions, treatment  and outcome of children  who  were diagnosed  to have symp-
tomatic  vascular  arch  anomaly  over  a  15  year  period  was  reviewed.  10
subsequent  patients  (6  males, 4  females)  who  underwent  surgical  treatment
were analysed  retrospectively.The  median  age was 6 months (3 -36 months).
Four  patients  had double  aortic  arch, 3 had right  sided  arch descent  with  left
ligamentum, one aberrant right subclavian artery ,one pulmonary artery sling
and  one  had  right  aortic  arch  with  retroesophageal  descent. Eight  children
presented  with  respiratory  symptoms  and  2  with  dysphagia. The  associated
conditions  were cleft  lip and palate (1), tracheobronchial  stenosis (1), eventra-
tion  of  diaphragm  (1)  and  Di  George  syndrome  (l).The  associated  cardiac
anomalies  were  bicuspid  aortic  valve, ventricular  septal  defect  and  aorto
pulmonary window. Chest  radiography, barium meal, 2-dimensional  echocar-
diography  and  a computerised  tomograph  (CT)  scan  were  performed  in  all
patients.Barium  meal  proved  to  be  the  most  reliable  investigation  to  detect
the presence of a vascular anomaly with a consistent feature  of either  anterior
and/or  posterior  identation of the esophagus. Nine  patients had a division of
the  vascular  anomaly  in  which  2  had aortopexy  and one  had  reimplantation
of the pulmonary artery. Two infants died. One due to septicemia post surgery
and  one  during  a subsequent  surgery  for  correction  of  aorto  pulmonary
window. Six patients  had rapid improvement  in symptoms within  1̂2 weeks
after  surgery  with  the  remaining  patients  improving  over  a  3̂6  months

period.Vascular  arch anomalies  are rare and needs a high degree of suspiscion
for  diagnosis. Barium meal is an invaluable investigation for early recognition.

P i l l
Atypical  coarctation of the  aorta with  multiple  saccular  aneurysms
Haruki  Takemura, Yuji  Narita,  Takashi Yano , Yoshimasa Sakai,  Takashi Watanabe,
Yuichi Ued
Nagoya  University Craduateschool Of  Medicine, Aichi,  Nagoya,Japan

Single Ventricle  (SV)  with  Subaortic  stenosis  (SAS)  is  difficult  subset  of
patients  to  achieve  successful  Fontan  operation.  Between June  1993  and
November  2000,  Fifteen  patients  with  SV/SAS  were  enrolled  Fontan
protocol. 9 patients  underwent  PA banding  +-  CoA repair  (Group  P)  and 6
patients  underwent  Damus-Kaye-Stansel  (DKS)/Norwood  operation  as  first
palliation  (Group D). Indication  for DKS/Norwood  operation  is diameter  of
Ascending  Ao or  LVOT  less  than  (Body  weight  +l)mm  and/or  subaortic
conus potentially creat  SAS rapidly. LVOT/AoV/Asc Ao diameter  (mm) were
3.8+-O.5/5.3+-O.6/  6.0+-1.0/  in  Group  D  and  7.6+-3.2/7.9+-1.8/9.3+-
5.3/  in  Group  P  respectively. Age  at  first  palliation  were  34+-15  days  in
Group  D, 92+-8 days in Group  P. In Group D, 1 patient with Cor  triatriatum
died due to  progressive  PVO. 4 patients proceeded  with  bidirectional  Glenn
(BDG)  operation  at  age 6.8A}3.1  months, and  1 patient  is waiting  for BDG.
Fontan  operation  was performed  in  2 patients  and  another  2  patients  are
waiting  for  Fontan  as good  candidate. In Group  P, there  was no early and late
mortality. 8 patients underwent DKS/BDG operation  as second palliation and
1  patient  underwent  DKS/Fontan  without  second  stage. Mortality  rate  for
entire  protocol  was 6.6%. Conclusion: Excellent  result  could  be  achieved  in
Fontan  protocol  for  SV with  SAS utilizing DKS/Norwood  or  PA banding as
first palliation and early conversion  to DKS/BDG  before  developing  SAS to
the patients  after  PA banding.

P112
Surgical  correction  for  double-chambered  right  ventricle
Mitsugi  Nagashima,  Tetsuo  Totnino,  Harumitsu  Sato,  Yosihisa  Hohjo,  Kohki
Nakasliima,  Yoshiki Okamoto, Takeshi  Nakano
Dept  Of  Cardiac Surgery , Ehime  Prefectural  Central Hospital, Matsuyama, Japan

From  1990  to  2000,  10  patients  with  double-chambered  right  ventricle
(DCRV)  underwent  surgical  correction. The  diagnosis  of DCRV  was estab-
lished by echocardiography, cardiac catheterization  and recently 3- dimension
computed  tomography (3-D CT)  (Fig l)Age  at operation  ranged  from  1 to
6 years (mean 2.8 –1.9 years) in 6 pediatric patients and ranged from  30 to 58
years  (mean  44 –  13  years)  in  4  adult  patients. The  mean  pressure  gradient
between  the  right  inflow  chamber  to pulmonary  artery  was 47 +  18 mmHg
in the pediatric group and 92 – 28 mmHg in the adult group. Surgical correc-
tion  consisted  of  resection  of  abnormal  muscle  bundles  and  closure  of  the
ventricular  septal defect  if present through a right ventriculotomy. All patients
but  one  survived. One  patient died in the early postoperative  period  of right
heart  failure. No  residual  right  ventricular  outflow  obstruction  was detected
with  mean  pressure  gradient  of  12  –  6 mmHg. At  a mean  follow-up  of  4.1
years, there  were no  late death  and  no reoperation  and  all survivors  were  in
NYHA  class 1.Aortic regurgitation  (AR),not  detected  preoperatively, devel-
oped  in 2 pediatric  patients  (20%) 5 and 6 years  after  operation  respectively.
The causes ofAR  were a subaortic  fibrous ridge and unknown. In conclusion,
surgical correction for DCRV was performed  in  10 patients including 4 adults
with satisfactory midterm  results. Recent 3-D CT was very useful  for under-
standing  of  anatomy  of RV  outflow. Development  of AR  might  be  future
sequela  in some pediatric  patients with DCRV.

P113
Clinical  pathway of  first  track  recovery  to  school  activities  in  chil-
dren  after  minimally  invasive  cardiac  surgery
Masamichi  Ono,  Shigeaki  Ohtake,  Yoshiki  Sawa,  Norihide  Fukushima,  Koji
Kagisaki,  Takayoshi  Ueno,  Hitoshi  Suhara,  Toshihiro  Funatsu,  Shigemitsu  Iwai,
Takanori  Shibukawa, Tomoko Kita, Toru Matsushita,  Hikaru  Matsuda
Dept  of Surgery, Osaka  University Graduate School of Medicine, Suita,  Osaka,Japan

Background. Minimally  invasive  cardiac  surgery  (MICS)  for  simple  congen-
ital heart  disease has been introduced  and become a standard method. As  first
track  recovery  to school  activities  is important  for  children  to  enjoy  normal
school  life  as normal  children, we  have  made  clinical  pathway  of first track
recovery to school activities in children after MICS.We assessed how the clin-
ical  pathway  was  achieved  in  children  with  ASD  and VSD  after  MICS.
Methods: Fifteen  children  in  school  age who  underwent  repair  of atrial  and
ventricular  septal  defect  (ASD and VSD) through  lower midline  sternotomy
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were  investigated. The  median  age  was 10.1+1.8  years. Clinical  pathway of
these children was followedjThey  were extubated  in OR. After  postoperative
echocardiography at 5POD, they were discharged  at 7POD.They  visited  first
outpatient clinic 5 to 7 days after discharge and were allowed to go school and
to do lower body exercise within two weeks, and attend all gymnastics within
6 weeks after MICS. Results. Postoperative hospital stay was 8.7–1.7 days and
they  re-started  going school  11.2+5.1  days after  discharge. The  length  until
participating gymnastics was 41–11 days. 12 of 15 (80%) children were able to
recover  according  to  our  clinical  pathway. Conclusions. Minimally  invasive
cardiac surgery  can be performed  safely  in  all children  in  this study. In addi-
tion  to  improve  cosmetic  results, this technique  can  reduce  the  length  of
hospital stay and recovery length until going school. Future  advances in tech-
nology should minimize the impairment  of postoperative  school  activities in
the majority  of children undergoing cardiac surgery.

P114
Surgical  treatment of cardiac  tumors  in  early  infancy
M.A.Padalino,  G.  Stellin, V.L. Vida, M.Rubino,  C.Svaluto  Moreolo, D. Casarolto
Department  of Cardiac Surgery,  University qfPadova,  Italy

Objective: primary cardaic tumors in infancy are rare, and they are character-
ized by heterogeneous nature and clinical  features. Surgical treatment  is advo-
cated  when  symptoms  or  hemodynamic  impairment  are  present. Methods:
from October  1989 to April 2000,6 infants (2 males, 4 females) with diagnosis
of  primary  cardiac  tumor  were  addressed  to  surgery. Ages  ranged  from  5 to
906 days.There were cardiac fibroma  (2 pts),hamartoma  (1 pt), multiple rhab-
domyomas  (1 pt), teratoma  (1 pt), left  atrial  myxoma  (1  pt). Diagnosis  was
made  by  bidimensional  echocardiography  in  all, while CT  scan  and  cardiac
catheterization  were added  in 2 patients, MRI  in one.All patients  underwent
midline sternotomy. Complete  resection  of tumor  was possible  in 5 patients,
while orthotopic cardiac transplantation was performed in one. Results: there
were  no  hospital  deaths. One  patient  died  late  for  cerebral  neoplasm  3 years
after  cardia  transplatation. No  reoperation  was required. At a mean  follow  up
of  39 months  (range  8̂58  months)  all survivors  are  asymptomatic  and well.
Bidimensional  echocardiographic  data show good ventricular  function  in all,
with mean EF of 74%. Conclusion: surgical excision of obstructive neoplastic
masses is safe and feasoible  even in infancy, cardiac transplantation  is indicated
in  case  of  large  tumors  which  extensively  invade  myocardial  tissue  and
compromise cardiac function  irreversibly. Two dimensional  echocardiography
is in most instances a reliable diagnostic  tool, seldom requiring other comple-
mentary  diagnostic  imaging  techniques. Complete  and  correct  diagnosis  of
cardiac tumor  still deserves histopathologic  characterization.

P115
A  report  of  2  cases  with  palliative  Jatene  -practical  strategy  for
staged  radical  operation
Hiroshi  Masuhara,  Katsuttori  Yoshihara,  Nobuya  Koyama,  Yoshitwri  Watanabe,
Noritsugu  Shiono,  Mutieyasu  Kawasaki,  Hiroki  Yokomuro,  Satoshi  Hamada,
Yoshinori Takatiashi*
Department  ofTiwracic Cardiovascular Surgery, Toho University  School,  *Department
ofTlwracic and  Cardiovascular Surgery Toho University, Tokyo,Japati

[Background]:Jatene  procedure  is the definitive method  for d-Transposition of
Great Arteries  (d-TGA). However, we  have  an  opportunity  to  use the Jatene
procedure  as a palliative operation. We have 2 cases of a Palliative Jatene proce-
dure  for complexed congenital heart defects. [Patient  l]:Two-year-old-boy was
diagnosed  on  d-TGA  (typeO+)  with  restrictive VSD  and  hypoplastic  mitral
valve, and performed ASD creation.VSD enlargement, and PAB just  after birth.
We hesitated a radical operation  using Jatene procedure  because of hypoplastic
mitral  valve like parachute: Therefore, the  patient  was received a Jatene proce-
dure  as a  palliative  operation  in  14-month-old  for  progressing cyanosis, and
radical  operation  in 24-month-old.  [Patient  2]: Four-year-old-boy  had  Single
Left Ventricle  (SLV) and right sided atrioventricular  valve atresia with d-malpo-
sition  of great  arteries. This  patient  was performed  a  PAB in  17-days  of age.
However, PAB was not enough to against the pulmonary hypertension because
of subaortic stenosis.Therefore, the patient  was received the Palliative Jatene and
re-PAB in 15-month-old, and Fontan operation in 23- month-old  successfully.
[Summary] :The first patient was improved cyanosis, and the second patient was
prevented  from  exacerbating  pulmonary  hypertension  after  Palliative Jatene
procedure.The quality of life of the patients with palliative Jatene procedure was
much  better  than  that  prior  to  the  palliative  operation  because  the  Palliative
Jatene  was  affect  on  controled  pulmonary  blood flow. Moreover, the  radical
operations were also performed  more smoothly. [Conclusion]:We propose that
the Palliative Jatene procedure  is one of practical ways bridging to radical oper-
ation of complexed congenital heart de

P116
Cardiac  echonococcosis:  results  of  combined  surgical  and  medical
treatment
Kratunkov  P *  Velkovski  1",  Lalev  D *  Dimitwv  L",  Mitev  P,̂  Natzkova  H",
Pavlov M",  Vutova K#,  PilossofV,̂Tschirkov  A*
*’st.  Ekaterina’  University  Hospital,  Medical  University,  "Pediatric  Cardiology  and
Cardiac  Surgery  Department,  National  Centre  St.  Ekaterina’  University  Hospital,
Sofia, Bulgaria

Cardiac  echinococcosis  is  very  uncommon,  especially  in  children, but  it  is
associated  with  a high  risk  of  potentially  fatal  complications:  anaphylactic
shock, embolic  events, myocardial  infarction(MI).We  present  a  retrospective
analysis  of the  management  of  5 patients with  cardiac  echinococcosis, oper-
ated between February  1998 and April 2000. Echocardiography  has proved to
be  the  diagnostic  method  of  choice. MRI  was performed  in  2 patients, CT-
scan in one. Serologic tests were positive for echinococcosis  in 3 and negative
in 2 of the cases.Three patients  had a single cyst and 2 patients had  3 or more
cysts. The  size  ranged  from  1 to  10  cm  in  diameter. The  localization  was
subepicacardial  communicating  with  the  RA  and  compressing  RCA  and
LAD with subsequent  MI; RV-wall; apical  IVS and pericardial  in 2  cases.The
patient  with  intraseptal  localization  was  treated  preoperatively  with
Albendazol  for  99 days, but  growing of the  cyst  with  structural  changes  was
noted  on  EchoCG  and  he  was  sent  for  surgery.  In one  case  postoperative
echocardiography  and MRI  showed  2 large formations" resembling  residual
cysts, but  the  description  coincided  exactly  with  the intraoperative  findings,
so we concluded that this impression was due to the pericyst layer.The patient
with  epicardial  localization and MI had a rupture  of the cyst  in the RA  with
anaphylactic  shock just  before  the operation and  died  on the  4th  postopera-
tive hour.The other 4 patients  underwent  successful  surgical enucleation  and
the  follow-up  is uneventful. Albendazol  was administered  postoperatively  for
all the patients. Conclusions: 1. Echocardiography  is the diagnostic method of
choice  and can provide the exact  diagnosis alone or together  with MRI, CT-
scan  and  serologic  tests. 2.  Surgical  enucleation  remains  the  treatment  of
choice. 3. Pericardial  localization  seems not  so rare  . 4..We  think Albendazol
should be administered routinely  postoperatively."

P117
Atrial  septal  defect  with  left  main  coronary  trunk  compression  by
dilated  main pulmonary  artery
Yoshimasa Sakai,Yuji  Narita,  HarukiTakcmura,AkiraYaiio,TakashiWatanabc,Yuichi
Ueda
Nagoya  University School of Medicine, Depcrtment  ofTlwracic Surgery,  Nagoya,Japan

We report  a  case of a twelve-years-old  girl  with  narrowing  of the  left  main
coronary  trunk  , which  was  compressed  by  the  dilated pulmonary  artery  ,
associated  with  the  atrial  septal  defect  and  severe  pulmonary  hypertension.
Cardiac  catheterization  revealed  the  following: pulmonary/systemic  flow
ratio (Qp/Qs)l.97,pulmonary/systemic  arterial systolic pressure  ratio(Pp/Ps)
0.64,  pulmonary  resistance  index(Rp)  5.67. The  coronary  angiography
demonstrated  localized  narrowing  of  the  left  main  coronary  trunk,  but
normal  shape  was  observed  the  following  CAG. Treadmill  exercise  test
disclosed  ischemic  change  on  the  electrocardiogram  without  simptoms. A
central  type  of  atrial  septal  defect  was  closed  with  a  Dacron  patch.
Additionally, coronary  artery  bypass  grafting  to  the  left  anterior  discending
artery  with  the  left  internal  mammary  artery  and  lung  biopsy  were
performed.  The  postoperative  catheterization  revealed  that  the  Pp/Ps
decreased to 0.49, and the coronary angiography showed the  improvement  of
stenosis of the  left  main  coronary  trunk. Treadmill  exercise  test  at  discharge
did  not  disclose  obvious  ischemic  change. The  pathological  examination  of
the lung  revealed the growth  of the vascular smooth  muscle  and  elastic fiber,
the occlusive change of the pulmonary  vessels and the  possibility of the post-
operative  residual  pulmonary  hypertension. We  conclude  that  the  dilated
pulmonary artery due to high  resistanse of pulmonary  artery might  compress
and strech the left main coronary trunk and cause severe stenosis of it, and the
coronary  artery  bypass grafting  with  closure of the atrial  septal  defect  might
be required in the  case of high pulmonary r

P118
Short  term follow-up  after  the Ross  operation  in  children
Mair, R.,Tulzer,  C,  Rosenbichler  A.
Department  of Pediatric Cardiology, Linz,  Austria

Aortic  root  dilatation, early  homograft  stenosis  and  left  ventricular  dysfunc-
tion due to coronary problems are major concerns of the pulmonary  autograft
replacement  of the  aortic  root  in children. The  purpose  of  this study  was  to
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assess  the  short-term  follow-up  in  children  after  the  Ross  procedure. The
charts of 13 consecutive children, with severe aortic regurgitation who  under-
went  the  Ross  procedure  in  our  institution  were  retrospectively  reviewed.
Median  age  at  operation  was  10+5.4  years, median  weight  31.8+17  kg. All
patients  survived  (median  hospital  stay:14–5.8  days). The  neo-aortic  valve
showed no or  trivial insufficiency  in all but  1 child  (grade  II). Median  follow-
up  was 25+18  months. Analyzed  parameters  were  LVEDD, diameters  of the
aortic  valve annulus and aortic sinuses and paired t-test  was used for statistics.
LVEDD decreased  significantly  after  surgery (p<0,0001), LV shortening  frac-
tion  (SF)  decreased  from  32–5  to  23–7  (p<0,003)  but  improved  to  normal
within  6  months  in  all but  1 patient  who  had  a decreased  FS preoperatively.
Postoperatively there was no significant  increase of the neo-aortic  valve diam-
eter (p<0.089)  but a significant  increase in diameter  at the  level of the  sinuses
at  12 months (N=7;p<0.041)  and 24 months (N=6;p<0.026)  without  aortic
valve impairment. In a 2-year-old  patient  the homograft  in pulmonary  posi-
tion had  to be changed due to severe stenosis 5 months  after  the Ross proce-
dure. The  Ross  procedure  in  childhood  appears  to  be  a  save procedure  and
leads to a prompt reduction in LVEDD. Reduced movement  of the IVS might
cause transient reduced  SF.There  was evidence that dilation of the  neo-aortic
sinuses  occurs. The  significance  of  these  findings  regarding  coronary  filling
and aortic  valve competence  must be  assessed in long term studies.

P119
Minimal  invasive  approaches  in pediatric  cardiac  surgery
Dacbrilz  S.H.,TieteA.R.,  Rassouliau D., Kozlik-Feldmann R.,  Netz H.,  Reichart B.
University Hospital Munich,  Klitiikum  GH,  Dept.  of  Cardiac  Surgery,  Munich,
Germany

Full midline sternotomy  is the standard approach  for correction of congenital
heart  defects  in pediatric  patients. However, minimal  invasive approaches  will
more  and  more  be  favoured  due  to  their  advantages  regarding  postoperatve
recovery  and  cosmetical  results. Between July  1999  and  November  2000,22
infants  and  children  ,7  male,  15  female,  mean  age  5.4  years  (2  months-13
years), mean  weight  19.1  kg (4.2-63 kg)  were  operated  using minimal  inva-
sive approaches. Nine children (8 girls and  1 boy) were operated  via a limited
right  anterolateral  thoracotomy  for ASD  II  (n=7), PAPVR  (n=l)  and  inter-
mediate  type  AV-canal  (n=l). Thirteen  patients  (7  girls, 6  boys)  had  partial
inferior sternotomy using a special retractor  for ASD II (n=8), PAPVR (n=l),
ASD I (n=l),VSD  (n=2) andTOF (n=l).Access  for CPB was gained  through
the  same  incision  in  all  patients  to  avoid  groin  incisions  with  the  risks  of
peripheral  vascular lesions. There were no perioperative  complications. Mean
operation  time  was 3.2  h  (25̂.15 h),mean  CPB-time  was 72.4 min  (211̂49
min)  and  mean  aortic  cross-clamp  time  was  38.1  min  (10-92  min). Eleven
patients were extubated  in the OR, the other  11 patients were ventilated  for a
mean  of  13h  (2 ^  47h). Mean  IGU-stay  was  1.6  days  (1̂4 d).There  was  one
postoperative  complication  (pneumothorax  on  the  5th  postoperative  day).
Mean  hospital  stay  was  8.5  days  (6̂14 d). Follow  up  was  uneventful  in  all
patients  despite  a  secondary  wound  infection  in  one  case  4  weeks  after
discharge. All parents considered the cosmetic  result  excellent. Surgery for  the
correction  of  some  congenital  heart  defects  can  safely  be  done  in  pediatric
patients  via  minimal  invasive  approaches  without  femoral  cannulation.
Cosmetic  results are excellent.

P120
Anomalous  Left  Coronary  Artery  from  the  Pulmonary  Artery  ^
Variable  Presentation  with Excellent  Surgical  Outcome
MicheleA. Frommelt, Peter C. Frommelt,James S.Tweddell, Robert D.Jaquiss, S.  Bert
Litwin.
Medical  College of  Wisconsin, Children’s  Hospital  of  Wisconsin, Milwaukee,
Wisconsin,  USA

Since  8/91,  16  patients  have  been  diagnosed  with  anomalous  left  coronary
artery  from  the  pulmonary  artery  (ALCAPA)  at  the  Children’s  Hospital  of
Wisconsin. Nine  of the  16 patients  presented  in  infancy  (mean  age  4.2  mo,
range  1.5̂11  mo) with  congestive  heart  failure  and echo  findings  of a severe
dilated  cardiomyopathy  (mean  LVEF  23%). The  remaining  7  patients  were
older  at  the  time  of diagnosis  (mean  age 7.5  yr, range  6 mo-18 yr), and  6  of
these  7  patients  were  asymptomatic,  presenting  with  a  murmur  and/or
cardiomegaly  on CXR.  One  patient  presented  at  the  age  of  18 yrs  with  an
episode of sudden death, and  was resuscitated. The  most common echo  find-
ings  in  the  older  group  were  marked  right  coronary  dilatation  and  septal
coronary  collaterals in 7/7  patients and endocardial fibroelastosis of the mitral
valve apparatus with prolapse and significant  mitral valve insufficiency  (MI) in
4/7  pts. The  echo  determination  of  the  coronary  insertion  correlated  well
with  surgical  findings:  12 had anomalous  insertion  into  the main  pulmonary

artery while 3 had insertion into the right pulmonary artery. Fifteen of the  16
pts  have  undergone  surgical  correction  with  no  surgical  or  late  mortality.
Nine  pts  had direct  reimplantation  of  the  coronary; 6  pts  had  a  tunneling
procedure because of a left  lateral insertion of the coronary. The older pt with
sudden  death  also  had  a  resection  of  a  LV aneurysm  and  placement  of  an
AICD. The  infant  group  had  a longer  hospital  stay  (mean  13.3  days  vs. 6.3
days), with  2  of  the  9  infants  requiring  post-operative  ECMO  support.
Follow-up  echocardiographic  studies  in  the  infant  group  have  revealed
normalization  of  ventricular  function  in  all  pts, with  mild  to  moderate
residual  MI  in 6/9  pts. Follow-up  echocardiographic  studies  in  the  older
group  reveal normal  EF  in  all  pts  except  for  the  pt  with  sudden  death, and
improvement  in the degree of MI  in 2/4  pts. In conclusion, despite the strik-
ingly  variable  presentation  of ALCAPA, surgical  outcome  is excellent. The
infants  with  severe  LV dysfunction  may  require  intensive  post-operative
support,  but  recovery  of  ventricular  function  is  expected. Residual  mitral
valve dysfunction  is common in many pts, and warrants long-term  follow-up.

P121
Repair  of  Double-Outlet  Right  Ventrical  with  Taussig-Bing  by
Arteries  Switch  operation
Xu zhiwei, Su zhaokang, Wang shimming, el ah
Department of Thoracic&Cardiovascular  Surgery,  Shanghai Children’s  Medical
Center, Xin  Hua Hospital, Shanghai Second Medical University, Shanghai,  China

Objective: Double-outlet  right  ventricle  with subpulmonary  ventrical  septal
defect  (Tausig-Bing)was  repaired  by arteries switch operation. Methods: Five
patients  with Tausig-Bing  have  been  repaired  by  arteries  switch  operation.
The  operative  age  was  2̂7 months, the  weight  was 4.5-6.5kg.  Two  patients
had pneumonia and heart failure, they were repaired by emergency operation.
The  operative  procedure  consisted  of  intraventricular  tunnel  repair  forVSD
to  pulmonary  artery  and  arteries  switch  operation  underwent  deep
hypothermia  and  circulation  arrest  or  low-flow  perfusion.  One  patient  had
abnormal  coronary  artery. Result: One  patient  died  of heart  failure  and  low
urine  output  postoperation. All  four  patients  had  an  eventful  recovery  and
discharged  postoperative  102̂4days.  Conclusions: Taussig-Bing  was repaired
by arteries  Switch  operation  to  prevent  postoperative  left  ventricular  outlet
tract  obstruction,  avoid  used  of  extracardiac  conduit,  decrease  operative
mortality  and elevate advanced operative  results.

TeleHealth
P122
Impact  of telemedicine  on  pediatric  cardiology  practice  19872̂001
FitileyJ.P., Sharratt.G.P., Chen,R.P.,  Warren,A.,  Bryan,P.,  WolstenholmeJ.,
McIntyre,S.
Iwk Hospital For Children And Dallwusie  Univ., Halifax,  Canada

Introduced  in  1987, telemedicine  has transformed  patient care and education
in  our  tertiary  pediatric  cardiology  service.  l.High  resolution  broad  band
transmission  of echcardiograms  live  from  remote  sites  has  allowed  24  hour
access  to  pediatric  cardiology  expertise  by  6  regional  hospitals. During  13
years over 650 studies have been transmitted with excellent quality. Avoidance
of  travel  costs  more  that  offsets  the  operating  costs of  the  network. 2. Since
1999 teleconsultations (384 kbps) have been performed  for 7 selected patients
with  arrhythmias or  syncope  and  19 pre-op counselling sessions. Both  fami-
lies and health personnel adjusted  quickly to the teleconference  and expressed
satisfacition.  Families appreciated  avoiding the  cost  and time  of travel for  in-
person  visits. 3. Cardiosurgical  teleconferences  with  a  referring  cardiologist
have used 384 kbps bandwidth  to transmit  echo or angiographic  images with
suitable  resolution  for  conferences. 4. Monthly  resident  teaching  teleconfer-
ences  have  linked  6  training  programs  across  Canada. Expertise  has  been
shared  in  cardiac  pathology, arrhythmias  and  MRI. Thus, telemedicine  has
greatly  expanded both  access to care and teaching  for pediatric  cardiology  in
our regional centre.

P123
Impact  of  telemedicine  on  medical  and  financial  outcomes  in
neonates  with congenital  heart  disease
Webb,  C.L.,  Waugh,  C.L.,  GrigsbyJ.,  Berdusis, K.,  Sahn, D.J., and the Multicenter
Telemedicine  Collaborators’ Group
Children’s Memorial Hospital,  Chicago, IL,  USA

Telemedicine  improves  ability  to  diagnose  congenital  heart  disease  (CHD)
expediently. We  hypothesized  remote  supervision  of  echocardiograms  by
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telemedicine  would  decrease  time  to  diagnosis  and  more  effectively  triage
patients  for  transport. In a prospective cohort  study, nine pediatric  cardiology
centers  participating  in  the  Multicenter  Telemedicine  Collaborators’  Group
entered patients into a web site database. Inclusion criteria  for the study are:  1)
infants  < 6 weeks old, 2) referring  diagnosis: cyanosis or murmur, 3) echocar-
diogram  performed. The  experimental  and  control  groups  were  diagnosed
using telemedicine or traditional means (infant  transport, cardiologist  travel, or
videotapes  sent)  respectively. To  date,  363  telemedicine  and  304  control
patients  have been  entered  into  the  database. As expected, mild  heart  disease
(PDA, PFO, smallVSD) predominated in the echos transmitted from  level 2 or
3  nurseries  to  cardiac  centers.  For  patients  with  mild  disease, one  in  the
telemedicine  group  and  33/46  in  the  control  group  were  transported.
Significant  heart  disease  (left  or right heart obstruction, DTGA, truncus arte-
riosus.TAPVR  or other) occurred in 35/363 (9.5%) of telemedicine patients.
Median  time  to  diagnosis  of  serious  disease  was  significantly  less  for  the
telemedicine group  (lOOmin) compared to control  (178min)  (p<.005). In the
telemedicine  group  with  serious  disease, 3/35  (8.6%)  died  and  2/35  (5.7%)
survived cardiac arrest, compared to controls where 5/50  (10%) died and  3/50
(6%) arrested (p=NS).We conclude that telemedicine technology  significandy
decreases  time  to  diagnosis  in  infants  with  serious  congenital  heart  disease.
Telemedicine  also significantly  decreases the need for  transport of infants with
suspected congenital heart disease when serious heart disease can be excluded.

P124
The mobile  pediatric  cardiology  team  ofThailand
Sureeportt  Kutiathai
Pediatric  Cardiology Unit,  Department  Of  Pediatrics,  Bangkok,Tliailand

The  team  is organized  by The  Pediatric  Cardiology  Foundation  ofThailand
under the Patronage of H.R.H.Princess  GalayaniWatana  (The Elder Sister of
H.M.King  Bhumipol  ofThailand). The  expenses  are  supported  by  public
donation. The Team  is comprised  of  about  8̂10 pediatric  cardiologists,46̂
pediatric  cardiology  fellows,  1̂2 CVT  Surgeons  and  10̂15  Foundation
Officials.  It  has been organized and dispatched  to up-country  of destinations
once or twice annually  for the  past 8 years. The  purposes are to examine and
plan  to  help  children  with  heart  diseases  and  their  families. The  Simple  and
uncomplicated  defect  such  as  PDA  conld  be  carried  out  at  site  by  our
surgeons with the cooperation  of the local teams.

The Adult with Congenital Heart
Disease, Pregnancy/Delivery for the
Women with Congenital Heart Disease
P125
Anomalous  origin  of  the  left  coronary  artery  (LCA)  from
pulmonary  trunk with systemic  collateral  supply to  LCA
Maciej A.  Karolczak,  Wojciech  Madry,Jacek  Wieteska,  Barbara Motylewicz,  Leszek
Bee
University Medical School Of  Warsaw,  Poland

We present  the  case of  15 year old  asymptomatic  girl  referred  to our  institu-
tion  with  the  diagnosis  of  mitral  valve  prolaps  and  a suspicion  of  coronary
artery  fistula. Detailed  diagnostics  (echo  +  cardiac catheterisation  +  aortog-
raphy)  revealed  Bland-White-Garland  syndrome  (BWG)  with  tortous
aneurysmatic  right  coronary  artery  (diammeter  of 9mm). In  addition, on
surgery, multiple collateral  vessels between right  and left coronary artery were
found  crossing over pulmonary  trunk  and  right  ventricle. Because  of  fragile
and  calcified  anterior  wall  of  main  pulmonary  artery  we  had  to  elect
Hamilton  rather  than  takeuchi  technique. The  procedure  was aggravated  by
continuous  blood  outflow  from  enlarged  LCA ostium  suggesting  systemic
collateral  supply. Weaning  from  cardiopulmonary  bypass  and  postoperative
period  was uneventful. We were  able  to find only  two published  reports  on
systemic collateral supply to LCA in patient with BWG.

P126
Outcome  of  pregnancy  after  the  mechanical  prosthetic  valve
replacement: Japanese  nationwide  survey
Akiko  Hirose,  Teiji  Akagi,  Wakako  Himeno,  Rumi  Yamakawa,  Masahiro  Ishii,
Hirohisa Kato,Yoshio Arakaki,Tetsuro  Kamiya
Department  Of  Pediatrics,  Kurume  University,  Kurume,Japan

Background  & Methods: Uncertainty  is  still  expressed  concerning  the  risks
associated  with  pregnancy  in  women  with  mechanical  prosthetic  valves as
well  as regarding the choice of anticoagulants. To clarify  the current  situation

of  this  problem,  questionnaires  were  sent  to  all  major  hospitals  in Japan.
Responses  were collected  from  498 hospitals. Results: Ninety-three  pregnan-
cies in  72  women  with  mechanical  valve  replacement  were reported. Their
ages  ranged  from  20  to  43  years  (mean  29.1)  at  the  time  of  pregnancy.
Replaced  valves  were  mitral  (n=42), aortic  (n=20), mitral+aortic  (n=7), and
other (n=3).The Saint Jude Medical valve was used in 79 lesions, Bjork-Shiley
in 25, Starr-Edwards in  11, Carbomedics in 6, and others in 4.Thirty-one preg-
nancies  were  terminated, and the  remaining 62  pregnancies  were  continued.
Warfarin  (2-6 mg/day)  was being used in 55 of the 62 pregnancies at the time
of awareness of pregnancy, and treatment  was switched  to heparin  in  10 of the
55  patients  in  the  first  trimester. Vaginal  delivery  occurred  in  29  infants.
Seventeen  infants  were  delivered  by Cesarean section  because of fetal  indica-
tions.There were 4 stillbirths at 25 to 29 weeks gestation; 3 of the 4 fetuses had
intracranial  hemorrhage. Maternal  complications  were  reported  in  12 preg-
nancies. Two  patients  who refused anticoagulant  treatment  died  due  to pros-
thetic  valve  thrombosis. Bleeding requiring  blood  transfusion  occurred  in  5
patients, progression  of  heart  failure  occurred  in  3, an  upper  limb  paralysis
occurred  in  1, and  sepsis  occurred  in  1. No  fetal  embryopathies  related  to
warfarin  administration were reported. Conclusions: Although  life-threatening
complications are not  rare, and  the rate of fetal  loss increases in pregnancies in
women  with  mechanical prosthetic  valves, a high  rate of successful  outcomes
may be expected with suitable anticoagulant management  and  education.

P127
Double-chambered  right ventricle  (dcrv)  in the  adult  patient.
Moodie,  D.S.,  Lascano,  M.S.,  Murphy,  D.,  The  Cleveland  Clinic  Foundation,
Cleveland,  Ohio.
Tlie  Cleveland  Clinic  Foundation,  OH,  U.S.A.

Double-chambered  right  ventricle  (DCRV)  is  a  frequently  misdiagnosed
cardiac  anomaly  in  adults. Between  1977  and  2000, we  studied  12  patients
with  DCRV  (mean  age  49.1  years, range  22  to  63).  Seven  patients  had  a
referral  diagnosis  ofVSD  and  6  patients  had  a  diagnosis  of  valvular  PS. All
patients were treated surgically  and there was no perioperative mortality. Post-
opTTE showed mild residual RVOTO in 1  patient and no obstruction on the
remaining  11. Nine  patients  were  followed  from  1  to  270  months.  Five
patients had a follow-up  duration greater  than  12 months  (mean  10.9 years).
During this period, 1  patient  had moderate residual RVOTO onTTE  and was
followed  clinically. All  other  patients  had  no  residual  RVOTO. DCRV  is a
frequently  misdiagnosed congenital cardiac  anomaly in adults. Patients can be
successfully  treated surgically  with significant  relief of the RVOTO, improve-
ment in their clinical condition, and excellent  long-term  results.

P128
Management  of  pregnancies  in  mothers  with  congenital  heart
disease
SteinJ.I.,  Lemp, S.,  Cainillscheg,A.,  Beitzke,A.
Department  Of  Pediatric  Cardiology,  University  Of  Qraz,  Austria

Today congenital  heart  disease  represent  30-50% of cardiac  disease  in preg-
nancy, and it will getting more, because of advances  in medical  treatment  and
surgical management.The  incidence of congenital heart disease in the normal
population  is 0,8%. Fetal echocardiography  and  heart  catheterization  are  the
most  common  screening  methods. Pregnancies  of  women  with  congenital
heart disease require a special management.The  explanations about  the phys-
iologic  adjustments  during  pregnancy, the  genetic  risk  and  the  ante-  intra-
and  postpartum  management  including  an  endocarditis-or  thrombotic-
prophylaxis  are  part  of  this  management.  In  this  study  the  outcomes  of  55
pregnancies  babies, in  37 patients were studied. 34 patients  had  an  acyanotic
and 3 patients a cyanotic congenital  heart  disease. Exactly cardiologic exami-
nations  and  a gradiation  according  to  their  ability-index  ante/intra/post-
partum  were undertaken. There  was a deterioration  of cardiac  function  (EF)
in  the  2nd  trimenon  in  5  mothers(l  untreated  Aortic  stenosis),  1 edema
(TOF-repair). Ability index decreased in 4pts permanent  from  I-̂II,̂ while it
was reversible in  5. 55 pregnancies resulted  iri 41 live-births  (74%), 9 sponta-
neus  abortions  (17%)  and  5  therapeutic  abortions  (8%). 25  deliveries  (54%)
were  vaginal, 6 deliveries with  forceps, and  10  w<re by secerian  section. The
birth  wight  of  the  39  infants, 2  were preterm, born  to  acynotic  women  was
between  19704̂030g. The  birth  wight  of  2  infants  born  to  surgically
corrected cyanotic women was average.There was a 0% incidence of congen-
ital heart disease in the offspring. Our study shows that women with congen-
ital heart disease should be followed  closely throughout  their pregnancy to be
able to deliver in goodcardiac  state healthy babies.
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P129
Psychosocial  competence  and  intellectual  skills  in  adolescents  with
congenital  heart disease
Stein J.I.,  Lemp S.,  Hirner B., Kaschnitz W.,  Slrohmaier S., Tax Ch.,  Suppan Ch.,
CamillschegA.,  BeitzkeA.
Department OfPediatric Cradiology,  University  OfGraz,  Graz, Austria

An increasing number  of patients  with  congenital  heart  disease are  reaching
adolescence  and adulthood due to corrective surgery.They are mainly in good
hemodynamic  state  and  good  physical  condition. We  tried  to  assess abo  the
intellectual  skills  and  psychosocial  state. Questionnaires  like  Meyer-Probst
Encephalopathy-Q.,Youth-Self-Report  (YSR),  Child  behaviour  checklist
(CBCL)  were  distributed  to  the  parents  and  patients  and  a  Hamburg-
Wechsler-Test  (HAWIK)  and  Test  of  variables  of  attention  (TOVAC)  were
performed. There  was  a control  group  (I, n=20)  consisting of  patients  with
innocent  murmurs, or  mild  CHD  without  any  necessity  for  treatment.  In
Group  II  (n=21)  were pts after  corrective  surgery  for  acyanotic CHD  and in
group  III  (n=20)  those  after  corrective  surgery  for  cyanotic  lesions.  Groups
were comparable  for  the socio-economic  state of the  family, and  age and sex
distribution  (mean  age  11,8  years). HAWIK: There  was  no  diffrence  in  the
overall  intellectual  skills  and  the  verbal  part.  Significant  differences  could  be
detected in the mathematical part  (II worse than  I p<0.01),in  activity skills II
and III both  worse than I(p<0.01)  as they were in the  visual part  (p<  0.008).
No  significance  was  found  in  the  CBCL  and TOVAC, althuogh  in  all  test
group  I  was best  and  III better  than  II. To explain  the  higher results of group
III  compared  to group  II  we suspect  a more  intensive  training  of  the  pts in
group  HI  as  they  are  more  taken  care  of  for  theior  cardiac  problem  too.
Problems in social competence  and logical thinking are also influenced  by the
family  background.  Overall  we  found  our  adolescents  very  well  adapted  to
their  situation. Further  studies  for  the longterm  problems  ̂job, pregnancy  ^
are to be carried out.

P130
Monitorization  of  placental  and  fetal  perfusion  during  surgical
management  of  aortic  coarctation  in  a  pregnant  woman-  case
report
Kinoglu,  B.,  Salihoglu, E.,  Erck,  E.,Yilanlioglu,  C,  Sarioglu, A.,  Soybir, N.,
Sarioglu, T.
Istanbul Memorial Medical Center, Turkey

Coarctation  of  aorta  is  an  unusual  cause  of  hypertension  in pregnancy.  It  is
poorly  tolerated  during  pregnancy  and  may  cause  maternal  and  fetal
mortality. There  is  limited  data  regarding  the  outcome  of  pregnancy  in
patients with  aortic coarction.A  19-year-old  woman  presented  at  16th gesta-
tion week with the complaint of headache. At physical examination, heart rate
was  80/min.  and  blood  pressure  was  170/100  mmHg.  Systolic  ejection
murmur  was detected  at  left  sternal  border. Femoral  pulses were absent.  Left
ventricular hypertrophy  was present at ECG and echocardiographic  examina-
tion  was revealed  severe  aortic  coarctation  distal  to  left  subclavian artery  (65
mmHg  gradient)  and  bicuspid  aortic  valve. No  fetal  pathologic  finding  was
detected  at amniotic fluid examination  and fetal  echocardiography. Resection
of coarctation  and  graft  interposition  by  using  18  no. dacron  tube  graft  was
performed  under  general  anesthesia.Topical  hypothermia  (33Ĉ)  was
employed  during  cross  clamp  period. Throughout  the  operation,  radial  and
femoral  artery  pressures, and  fetal  heart  rate  were  monitored  continuously.
Splanchnic  perfusion  was measured  by  using  gastric  tonometry  catheter.
Pulsatilicy index (PI) of maternal uterin  artery, PI of umbilical artery and PI of
fetal  median  cerebral  artery  was measured  to  assess  fetal  and maternal  perfu-
sion. Transient  decrease  was  detected  in  fetal  heart  rate  from  138/min  to
80/min  during  cross  clamp  and  local  hypothermia.  Femoral  artery  pressure
decreased  to  as  low  as  32 mmHg. The  patient  had  uneventful  postoperative
course with  normal  fetal  findings  at control USG  examinations. At term, the
patient had a healty baby via vaginal delivery. In this case, .fetomaternal  circu-
lation  was not  adversely  affected  during  correction  of aortic coarctation. We
think  that  surgical  management  is  appropriate  for  pregnant  patients  with
severe coarctation of the aorta with acceptable maternal and  fetal  risk.

P131
Does  hemodynamic  worsening  of  congenital  aortic  stenosis  during
pregnancy  correlate  with  clinical  progression?
Mendelson, M., Parker, M., Uppuuluri, A.,  McPlierson, D. D
Northwestern Adult  Congenital Heart Center,  Chicago,  IL,  USA

Women  with  bicuspid  aortic  valve  stenosis(AS)  tolerate  pregnancy  although
the  hemodynamic  gradient  worsens  as  pregnancy  progresses. To  compare

hemodynamic progression of AS with  clinical course, 13 women were studied
before  and  during  17  pregnancies  clinically  and  by  serial  Doppler
Echocardiography. Subjects had mild to severe AS prior to pregnancy and most
had aortic  insufficiency. Aortic gradients  increased or  were unchanged  during
pregnancy. Peak gradient  before  pregnancy  was 40.8 –  19.5mmHg compared
to 50 + 20mmHg during pregnancy (p<0.005).The mean gradient  increased
from  25.1 – 12.6mmHg to 35.7 –  15.1mmHg (p<0.005). No clinical deteri-
oration occurred. Apparent hemodynamic  worsening of AS during pregnancy
must  be  interpreted  with  clinical  status. These  data  suggest  that  ’expected’
increases  in  the  aortic  valve gradients  result  from  increases  in  stroke  volume
and do not  signify progression of disease or predict poor pregnancy outcome.

P132
Direct  stenting of aortic  coarctation  in  adults
Hirsch, R.,  Matitiau,A., Hertz, I., Bruckheimer, £., Shor, N., Benson, L., Battler,A.
Adult  Congenital Heart Disease  Unit-  Rabin Medical Center, Hertzlia, Israel

To  report  our  results  and  short  term  follow  up  of  direct-stenting  of  aortic
coarctation  in adults. Five patients, (3 male) mean age 48–15 y (range 26-68),
with: native coarctation (3), end to end anastomosis  (1) and synthetic interpo-
sition  graft  +  proximal  aneurysm  (1). Mean  pre-dilatation  gradient  43–16
torr  (range  25̂65).  Associated  pathology: moderate  left  ventricular  hyper-
trophy  and  dysfunction  (3), severe  3-vessel  coronary  artery  disease (2), severe
aortic  regurgitation  +  2  restrictive VSD’s  (1)  and  aberrant  right  subclavian
artery  (1). Under  general  anesthesia, J&J  stents  (4014, 5014)  mounted  on
Owens balloon catheters, were advanced in retrograde approach through long
12F  sheaths  and  dilated  to  18-20  mm  by  hand  inflation.  Post  procedure
gradient  was satisfactory  in  all  patients,  mean  8+7  torr  (range  0̂17)  and
angiographic  result  was  optimal  in  4  and  suboptimal  in  one  with  very
distorted  and severe  native coarctation. No  complications  were  encountered.
All patients were well one month following dilatation.The oldest patient, who
also had  IHD, died suddenly  two months  later, one with known IHD needed
CABG  surgery 5 months  later, and one got  pregnant  one month post dilata-
tion  and  delivered  successfully  at  term,  blood  pressure  remaining  normal
throughout  pregnancy.

P133
Pregnancy  and  outcome  in  235  women  with  congenital  heart
diseases
H Abdul-Khaliq,  B  Koprulu,  U  Bauer, JH  Nurnberg,  VAlexi-MeskishviliJIY
Dudenhausen*; PE Lange.
Deutsches  Herzzentrum Berlin; *Clinicfor  Perinatal  Medicine,  CVK  Charite
Humboldt  University of Berlin,  Germany

Introduction: We  evaluated  the  incidence  pre-  and  perinatal  morbitities
according to  the type  of congenital  heart  defects  in  235 women with CHD.
Patients and Methods: 235 pregnant  women with CHD, who admitted to the
clinic of congenital  heart  disease between January  1990 and November  2000
were  included  in  this  study. The  patients  include  following  CHD: ASDII
n=82,  PAPVD  n=10,VSD  n=16, mild  AV-insufficiency  n=10, moderate-
severe AV-insufficiency  n=5, SVD  n=10,ASD  I n=5,  PS n=10, AS n= l l ,
coarctation  n=9, , Marfan  Syndrome  n=4, Ebstein  anomaly  of TKV  n=4,
others  n=16, CAVSD n=7,TOF  n=10, DORV  n=3, L-TGA n=4,  d-TGA
with  Senning-OP n=4,HOCM  n=5,Bland-White-Garland  n=3,TAC  n=l,
PA-VSD n=4, DILV n=l,  d-TGA-VSD  n=l.The  394  pregnancies  in  these
patients resulted 245 (62%) in mature live born infants, 28 (7.4%) spontaneous
abortion,  10  (2,9%)  premature  birth, 4  (1%)  fetal  deadi  at  term. CHD  were
detected  only  in 6  (1.5%) of the offspring. Conclusion: Pregnancy  and spon-
taneous  birth  in  women  with  CHD  is possible  and  depend  mainly  on  the
maternal  oxygenation  and  hemodynamic  status. The  highest  incidence  of
maternal  and  fetal  morbidity  was  found  in  the  those  women  with  cyanotic
uncorrected  CHD. Interdisciplinary  Cooperation  before,  during  and  after
pregnancy between  the pediatric  cardiologist  and perinatologists  is necessary
to achieve a favorite  outcome  in fetus and mother.

P134
Abnormal  lung perfusion  after surgery for Fallot’s tetralogy does  not
impair  cardio-pulmonary  function
Hirsch, R.,Algom,A.,  Kramer, M., Fink, G., Blieden, L.
Adult  Congenital Heart Disease  Unit  ̂Rabin Medical  Center, Hertzlia, Israel

To  examine  the  effect  of lung  perfusion  abnormalities  on  cardiopulmonary
function  in the long term operated Fallot’s tetralogy patients. Fifty patients (17
female)  age  range  17-55  years  (mean  28.9–11.2)  after  surgical  repair  of
Fallot’s  tetralogy  were  examined. All  had  a  chest  radiogram,  pulmonary
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perfusion  scintigraphy, spirometry  with  diffusion  capacity,  echo-Doppler
cartography  and  cardio-pulmonary  exercise  test  on  a bicycle  ergometer.
Pulmonary perfiision  was considered abnormal if right lung perfusion  was less
than 46% or more than 57% of the total. Pulmonary  perfusion  was normal  in
32 patients and  abnormal  in  18. There  was no  difference  between  groups  in
any of the  cardio-pulmonary  exercise  parameters  as well  as clinical  parame-
ters, except for the mean age at operation: 6.3 vs. 12 years in the abnormal and
normal  perfusion  groups  respectively. Exercise  performance  in  both  groups
was  inversely  related  to  cardio-thoracic  ratio, right  ventricular  pressure, and
the gradient  across the right  ventricular  outflow  tract. Abnormal  lung  perfu-
sion, usually  the  result  of  branch  pulmonary  artery  stenosis, does  not  affect
exercise performance  long term after  surgical repair of Fallot’s tetralogy.

P135
Transcatheter  closure  of  patent  ductus  arteriosus  using  gianturco
coils  in adolescents  and  adults
Wang,J.K.,  Huang,].].,  Uau,  C.S.,  Wu,  M.H.,  hue,  H.C.
Department  Of  Pediatrics, National  Taiwan University  Hospital, Taipei, Taiwan

We present the short  and intermediate  term  results of transcatheter closure of
patent  ductus  arteriosus  with  Gianturco  coils  in  adolescents  and  adults.
During  a 4.4  years period,  46  patients  (36  females  and  10  males)  with  ages
ranging from  14 to 72 years  (median  23) underwent  attempted  transcatheter
closure  of patent  ductus arteriosus with the  Gianturco  coils. The diameter  of
narrowest  segment  of  the  ductus  ranged  from  0.8  to  7.6 mm  (4  –1.3 mm).
Group  I  consisted  of  7  patients  with  a  ductal  diameter  <3  mm, group  II
consisted  of 22  patients  with  a ductal  diameter yyyy 3 mm  but  <4  mm, and
group  III  consisted  of  17  patients  with  a ductus  yyyy  4 mm.  Four-to-five
loops  Gianturco  coils  were  used, which  were  deployed  via  retrograde  aortic
route. Multiple  coil  technique  was generally  applied  in  group  II  patients.
Balloon  occlusion  technique  in  combination  with  multiple  coil  technique
was generally used in group  III patients. Seven patients had pulmonary  hyper-
tension (mean >20 mm Hg). Deployment of coil was successful  in 43 patients
(93%) but  fail  in  3. The  success rate  of coil deployment  in group  I, II and  III
were  100%(7/7), 95% (21/22)  and  88% (15/17),  respectively. A mean  of  2
–0.7  coils  was deployed  in per  patient. The  3 patients with  unsuccessful  coil
deployment of whom 2 had a large ductus (diameter > 7 mm) and 1  had asso-
ciated aortic stenosis, underwent ligation of the ductus. Distal embolization of
14 coils occurred  in 7 patients (1 in group  II and 6 in group  III), from whom
13 coils were retrieved with a gooseneck snare and 1  coil was removed during
surgery. The  mean diameter  of ductus  in the 7 patients with distal  emboliza-
tion  was significantly  larger  than  that  in  those  without  (5.6+1.5  vs. 3.7–1.1
mm, p<0.01). Among the 43 patients with successful  coil deployment, imme-
diate  complete  closure  was achieved  in  17  (40%), while  trivial-to-mild  leak
was  present  in  26  (60%). No  significant  complications  were  encountered.
After  a follow-up  period ranging  from  3 to 42 months, 3 patients had a small
residual shunt 6 months following the  initial procedure and  all 3 underwent a
second  intervention  with  complete  occlusion.  None  had  left  pulmonary
artery  stenosis  documented  with  Doppler  echocardiography. Transcatheter
closure of patent ductus arteriosus with the Gianturco  coils  is safe and  feasible
in adolescents and adults.

P136
Transcatheter  closure of residual  post  surgical  asd  defect
M.  Chessa, RM  Bini,A  Ciamberti,  C  Butera, M.  Carminati
San  Dotiato  Milanese, Milan,  Italy

We report 5 patients with previous surgical closure of ASDs, who  underwent
successful  transcatheter  occlusion  of  residual  defects. Between  November
1997  and Juin  2000,  315  patients  underwent  transcatheter  occlusion  of
secundum  type ASDs. Among  these, 5  female  patients  (age  range  28  ^  55
years, mean 40.6+9.2)  were  found  to have a residual shunt  at atrial  level  after
previous surgical closure of their ASD at the mean age of 12.8–8.5 years. Four
of them had direct  suture  and  the  5th patient  patch  closure of the ASD.The
exact diameter of the ASD was evaluated  by balloon sizing under TEE moni-
toring. The  mean  Qp/Qs  ratio  was 2.3–0.98. Four  out  of  5  patients  were
judged suitable  for  transcatheter  closure. In the last patient  the  residual  defect
was very large  with  an absent  postero-inferior  rim. The mean ASD size was
11–3.9  mm onTTE,  12.6–4.9  mm  on TEE  and  14.6–9.5  mm  at  balloon
sizing. The  mean  Qp/Qs  ratio  was 2.3–0.98.  CardioSeal-Starflex  devices
were  implanted  in  3  patients  and Amplatzer  ASD  occlusion  device  in  1.
Complete  occlusion  was  achieved  in  all  patients. In  one  patient  the  device
(Starflex  28 mm) embolized  in the  right  atrium before  deployment  and was
successfully  retrieved.A 33 mm device was then implanted without complica-
tions. No  patients  experienced  late complications. In our  opinion  a residual

post-operative ASD should be approached  as native ASDs following  the same
criteria  for patient selections.

P137
Conversion  to  an  extracardiac  conduit  with  a  limited  right  atrial
maze  procedure  for  the failing fontan  with  atrial  tachycardias.
Finucane K.,  Setty  S.P.,  KerrA.R.,  Skinner]
Creen  Lam  Hospital, Auckland,  New  Zealand

Background: Atrial  arrhythmias  are  a  frequent  late  complication  of  Fontan
procedures. Reduction  of right  atrial pressure and wall tension by conversion
to  an  extracardiac  conduit  combined  with  reducing  right  atrial  size  should
improve  hemodynamics  and  reduce  the  development  of  tachyarrhythmias.
However, atrial  tachycardias  may still persist  and more  effective  control  may
be  achieved  by  interrupting  atrial  arrhythmia  circuits  and  inserting  pace-
makers  at  the  time  of  the  Fontan  revision. Methods:  Since  1997,  we  have
performed  this operation  in 5 patients  aged  14 to  28 years (mean 20.6)  at an
average of  13.5 +/-  4.4 years after their original  Fontan  procedure. All of the
patients  had  medically  uncontrollable  atrial  tachyarrhythmias  and  grossly
dilated right  atria  with  markedly  reduced exercise  tolerance. One  had a large
right  atrial  thrombus. An EP  study  was performed  on  all patients  preopera-
tively. Along with  extracardiac  conduit  insertion,  each  patient  underwent  a
limited RA maze procedure using a combination of cryotherapy and incisions
in addition to RA reduction. All patients had  epicardial  pacemakers. Results:
All  the  patients  survived  with  an average  hospital  stay  of  15  days  (7 ^  38).
Exercise  tolerance  has  improved  in  all  5  and  atrial  tachycardias  have  either
decreased  (2) or disappeared  (3). Only one patient  is on antiarrhythmic medi-
cation  other  than  digoxin.  Followup  is  a  mean  of  20.4  months  (63̂8).
Conclusion: Right  atrial  maze, size reduction  and  pacemaker  implantations
are worthwhile  additions to  simple conversion  to  an extracardiac  conduit  in
the failing  Fontan. Without  compromising safety  this gives a better  chance of
long term  relief from  debilitating and persistent  atrial tachycardias.

P138
Diameter of  the thoracic  aorta throughout  life
Hager,A.,  Rapp-Bcrnhard,  U.,  Bliicher,  S.,  Kacmmerer, H.,  Galanski,  M.,  Hess,]
Mutichen,  Germany

Introduction:  Helical  CT  is  increasingly  used  for  evaluation  of  the  thoracic
aorta in adults with congenital heart disease. Proper interpretation can only be
achieved on the basis of age-related normal values, which are not available yet.
Methods: In 70 adults  (24 female,50.2  –  16.5 years, 73.1  –  15.7 kg, 172.4  –
8.4  cm)  we  analysed  the  aortic  diameters  with  helical  CT  (Somatom  Plus,
Siemens)  at 7 intrathoracic  levels. CT  was indicated  for  various reasons, none
of the patients had cardiac or  vascular disease. Multiple regression  analysis was
performed  to  evaluate  influence  of weight, height, body surface  area, sex and
age. Results: Regression  analysis revealed no influence  of body size. Males had
significant  larger  diameters  on  levels 2, 5 and  7. Influence  of age  was highly
significant  at all investigated  levels. Age-related  means can be calculated  from
the  regression  line  parameters  shown  in  the  table: Age-related  mean  [cm]  =
increase  x  age  [years]  +  intercept.  Conclusions: Our  data  present  normal
diameters  for  the  thoracic  aorta  in  spiral  CT  in  relation  to  age. Increase  in
diameter during adulthood must  be considered  to  assess dilatation, stenosis or
hypoplasia, especially in patients with coarctation or connective tissue disease.

P139
Management  of  the  grown  -  up congenital  heart  (guch)  patients  in
moravia
Necasova A.,  Brychla T. Semrid  B.
Brno, Czech  Republic

Due  to  development  of  diagnostic  and  therapeutic  methods  in  children’s
cardiology, generation  of the Czech system of complex care of children with
a heart  defect  and it’s interconnect with primary sphere, led to  development
of  completely  new, minority  group  of  people  of  productive  age  in  our
population  with  diagnosed  or  corrected  congenital  heart  defect  in  child-
hood.  Quality  of  life  of  majority  of  these  children  was strongly  changed.
However, complex and systematic monitoring  followed  during  their  child-
hood. In  consequence  of natural development  of the  heart  defect  with  or
without  correction,  such  patients  require  lifetime  monitoring  because  of
different  degree  of  threat  of  development  of  various  later
complications,including  sudden  death,  depending  on  the  individual
morphology  of  the  defect  and  succes  of  survived  intervention.  Authors
present  introduction  of an  identical, complex, multidisciplinary, systematic,
and  team  care  of 35O  adult  patients  with  this  condition  in  the  region  of
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Moravia. They compare  of critical  heart  defect  in newborns, i.e. before  and
after  establishment  of cardiocentres  in our  republic.

P140
Health  related  quality  of life  (QOL)  on  adults with  congenital  heart
disease  (CHD)
MirTS,Eiselt  M.MMerA,*  BrockhoffC,*  MeinertzT,WeilJ
Pediatric Cardiology  University  Of Hamburg, Hamburg,  Germany

As  a result  of  continuing  improvement  in  cardiac  surgery  and  perioperative
care, most  children  with CHD  now  have  the  potential  to  survive  to  normal
adulthood.  Since  1995 adult  patients with CHD  visited our  interdisciplinary
outpatient  department  combining  both,  adult  and  pediatric  cardiologists.
Methods:  173  patients  (mean  29,4  years)  were  divided  into  4  groups:
Complex  heart  disease (31%),septal-defect  (30%), outflow  obstruction of the
right  or  left  ventricle  (27%) and coarctation  of the aorta  (11%).These  groups
were compared  to each other  and to  an age-related  collective  of  102 healthy
persons. QoL  was measured  with  the  validated  questionnaire  SF-36  Health
Survey. The  SF 36  is a morbidity  measure  that  features  a profile  of 8  dimen-
sions, including clinical, social, emotional  and professional  status. Results: The
best  QoL  was  determined  in  coarctation. These  patients  had  similar  QoL
scores  as healthy  adults  (p>0,05). Patients  with  septal  defects  and  congenital
outflow  obstruction  presented  lower  QoL  scores  on  the  dimensions
emotional  role  and  mental  health  (p<0,05).The  worst  QoL  was  found  in
complex  congenital  heart  disease, especially  in  patients  with  a  tetralogy  of
fallot. The  dimensions  general  health  perception, social  functioning,  physical
limitation  and  vitality were highly restricted on  patients with  complex  heart
disease (p<0,05).The dimensions physical role and physical pain were without
restrictions  on  adult  patients  with  congenital  heart  defects. Conclusion: The
QoL  showed  a considerably  variation  in  adults  with  CHD. Except  patients
with  coarctation,  all  adults  with  CHD  had  a  significant  loss of  QoL  in  one
dimension  at  least. These  patients  could  benefit  from  a special  care, managed
in  cooperation  of  the  special  facilities  of  adult  and  pediatric  cardiologist,
escorted by social workers and clinical psychologists.

P141
Inquiry  about  adults  with  congenital  heart  disease  in  a  children’s
hospital  in
Kido, S.,Tci,T., Yamaguchi, M.
Kobe Children’s Hospital, Department  Of Pediatric Cardiology, Hyogo,  Kobe, Japan

Background:  Our  hospital  was  founded  in  1970 just  for  children,  so  it’s a
problem  how  to  deal  with  patients  overgrowing  child  age. There  are  many
problems  as no  physician  for  adults, no  special  clinic  and  no  ward  for  them.
Therefore, an inquiry was made to know what these patients think about their
physical  and  social  condition  and  what  they  hope  for  our  hospital. Results:
Now  we  have  183 adult  outpatients  (20̂31 years  old) with  congenital  heart
disease who  have had an operation.We contacted them directly at clinic or by
letter and 42 patients replied. Half of them are cyanotic heart  diseases.Twenty-
one patients  (50%) have steady jobs.Twenty-four  (57%) think they are in good
condition,  13(29%) feel tired with hard works and 4(10%)  feel tired only with
light  works.  Some  of  them  told  they  felt  difficulty  in  physical  training.
Eighteen  (43%) do not worry about their diseases, but 22(52%) do sometimes.
Thirty-nine  (93%) come to children’s hospital without  restraint, but some feel
shy among younger  patients. Moreover  39(93%) hope to keep coming to the
children’s  hospital  and do not  want  to move to  hospitals  for  adults. However,
when  they  need  consultation  about  their  diseases,  10  of  12 patients  talk  to
their  family and only 2 talk to medical stuffs. Conclusions: Most adult patients
live in good  condition  except when  they do  hard  works. They  hope  to keep
coming to  children’s  hospital because they think  the hospital  stuffs  they have
known  from  their  childhood  know  well  about  their  physical  conditions.
However  we  have  no  system  for  adults, for  example, specialists, wards  and
consultants  for  adults. From  this inquiry  the  problems  we  have  and  what  we
should do  for

P142
Pacemaker  experience  in  adults with congenital  heart  disease
Oeclislin,  E., HellermannJ., Candinas, R.,  Rahn-Schonbeck, M., TurinaJ., Turitta,
M.,  Duru, F.
Division Of  Cardiology,  Zurich,  Switzerland

To describe  the  characteristics  of patients  (pts)  with  congenital  heart  disease
(CHD)  and  implanted  pacemakers  (PM),  a  retrospective  cohort  study
including  adults  (age  >16  yrs)  with  CHD  seen  in  1998  and  in  1999  was
performed. Out  of 348 pts with CHD, 39 pts (ll%,mean  age 32.7–14.5 yrs,

22 males)  had a PM. Principal diagnoses were: atrial switch procedure  due to
complete  transposition  of the  great  arteries  (d-TGA,  13), tetralogy  of  Fallot
(TOF, 5), congenitally  corrected TGA  (1-TGA, 4), aortic  valve anomaly  (2),
Ebstein anomaly  (2), Eisenmenger syndrome secondary to patent ductus arte-
riosus (2),AV-septal defect,double  outlet right ventricle, complex pulmonary
atresia, tricuspid  atresia, Shone  complex  and  ventricular  septal  defect  in one
each,  others  (5 pts). Mean  age  at  the  time  of  first  PM  implantation  was
23.7–16.0  yrs (median  20.6  yrs), mean  paced time  7.4+6.6  yrs  (median  5.1
yrs). In  10/36  pts,  PM  implantation  was done  within  30  days  after  cardiac
surgery.  18/39  pts  required  at  least  one  subsequent  PM  related  procedures:
expected  end-of-life  of  the  battery  (llx),  lead  dysfunction/displacement
(lOx) were most frequent.Transvenous  leads were present in 30 at the time of
last  follow-up. Primary  indications  were: Sick  sinus syndrome  (SSS) in  9 pts
with  d-TGA  (5 x  DDD)  and  in  2 others  (DDD in  both); AV-block in  4 pts
with  d-TGA (WI  in 4), in 4 pts with  1-TGA  (DDD  in 2), in 5 with TOF (3
DDD), in  15 others  (13 DDD).Two infected  PMs were removed.Adults  with
d-TGA, 1-TGA and TOF are the most common population with a PM. Main
indications  for  PM-implantation  were  SSS in  pts  with  d-TGA  and  high
degree  AV block  in  pts with  1-TGA  and TOF. Many  pts require  subsequent
PM related procedures.

P143
Quality  of  life  is  good  after  cardiac  surgery  in  childhood.
Investigation  in  1949 adult patients  9 to  46 years  after  operation
Nietnitien Heta, Galambosi Pdivi,Jokinen  Eero, Sairanen Heikki
Hospital For Children And Adolescents, University  Of Helsinki,  Kangasala, Finland

In  order  to find out  whether  the  correction  of congenital  heart  defect  in
childhood  results  in  good  quality  of  life  we  studied  all  the  4248  patients
undergoing  pediatric  cardiac surgery between  1953 and  1989 at the Hospiral
for Children and Adolescents, University of Helsinki. Ninety-seven percent of
the patients  could be  traced. A questionnaire  was sent  to 2517 adult patients.
The  response rate  was 77%. The  mean  follow-up  time  was 23  (9 ^  46)  years
and the mean age at follow-up 28 (18 ^  59) years.The defects are presented in
table  l.The  patients were satisfied  with their  life: 75% described their condi-
tion  to be  good, 23% moderate  and  1% poor. 96% of the patients were esti-
mated to be  in NYHA  classes I or  II, 3% in NYHA  III  and only  five  (0.2%)
patients in NYHA IV.The estimation was based on patients’ own  classification
(normal, poorer than normal, poor) and description of exercise capacity. Most
patients  (71%)  were  occupied. Wide  range  of occupations  were  presented,
from  professor  to  ordinary  workman. Altogether  75% of patients  had  more
than  comprehensive  education  and  12% were  still studying.  10% of  patients
had  an  university degree. Mental  retardation  was the  main  cause of disability
to work  among the  disabled  patients  (7%). Only  6% of patients  were  unem-
ployed while within the general population the unemployment  rate was 11%.
Women were married more often  than men, 43% vs 33%, and had more  often
children, 59% vs 40%. The  size  of  a family  did not  differ  by gender, but  the
patients had bigger families than the general population.We conclude that the
vast majority  of patients  after  cardiac surgery  in  childhood  are  satisfied  with
their health  and live normal life.

P144
Closure  of congenital VSD  in adult  patients
A  Giamberti, M.  Chessa,  G. Pome, R.M.  Bini, G. Butera, L. Rosti, M.  Carminali,
A. Frigiola
Istituto Policlinico San Douato, Milanese, Italy

The  classic indications  for  ventricular septal  defect  (VSD)  closure  have been
congestive  heart  failure, pulmonary  hypertension, aortic  valve  regurgitation,
and prior endocarditis. Less clear remains the indication for congenitalVSD in
adults  when  the VSD  is small, the  right  ventricle  pressure  is normal,  the
Qp/Qs  is less than 2.0 and  there  is no  aortic  valve involvement. This  review
examines our  results ofVSD  closure  in  pts older  than  16 yrs with  particular
attention  to  the indications. From January ’88 to August  2000, 31 pts  under-
went closure ofVSD in our Institution.The mean age was 32 yrs (range 16̂70
yrs). All  patients  underwent  pre-op. echocardiographic  evaluation  and  23
cardiac  catheterization.  Five  pts  were  post-surgical  residual VSD. Associated
cardiac malformations  (ACM) were: aortic insufficiency  in  10, tricuspid insuf-
ficiency in 4, suboartic stenosis in 1.29  pts underwent surgical closure  ofVSD
and  2  transcatheter  device  closure. Associated  surgical  procedures  were:
tricuspid  valve plasty  in  2, aortic  valve  plasty  in  2, aortic  replacement  in  2,
suboartic resection in  1.There were 2 (2/31 = 6.4%) early deaths in 70 and 58
yrs old pts  respectively. In conclusion  we can  affirm  that  there  is no  contro-
versy over the indications of closure of aVSD hemodinamically important or
with ACM. Risks  of  development  of bacterial  endocarditis  and  /  or  aortic
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regurgitation, new  possible transcatheter  approach  and low surgical  risks can
justify the closure of restrictive VSD in pts with a Qp/Qs of  1.5 or less.

P145
Reoperations  in  adolescents  and  adults  with  congenital  heart
disease: early  results
Berdat, P.A.,Trost,  N.rPfammatterJ.P,  Carrel,T.
Clinic  For Cardiovascular Surgery, Bern, Bern, Switzerland,  3010

Objective: Only a minor proportion of patients with congenital  heart disease
(CHD) are definitely  cured following primary repair during infancy.A  signif-
icant  number  will  require  reoperations  during  adulthood  because  of long-
term  problems. Methods: To  assess perioperative mortality  and morbidity  we
retrospectively  analysed  56 grown-up  patients  with CHD, needing  reopera-
tion between January  1987 and September  2000. At the  last operation  mean
age was 28 –  12 (range  14 -  64) years, mean BSA  1.83  – 0.34 (0.94-2.1)  m2
and  preoperative  SVEF  56  –  21  (20-92)  %. Dyspnea  (27  patients), angina
pectoris  (11),  arrhythmias  (4)  and  recurrent  cyanosis  (5)  were  the  most
frequent  preoperative  symptoms. Primary  congenital  cardiac  pathology  was
ASD (5),VSD (7),TOF  (9), complex dTGA  (4), LVOT pathology  (15), aortic
coarctation  (8), Marfan  syndrome  (6), single  ventricle  (1), truncus  arteriosus
(1), with congenital syndromes  (4) and situs inversus (2). Indication  for reop-
eration  was  valve  dysfunction  (n=ll),  recurrent  stenosis  (n=18)  or  shunting
(n=12), heart failure (n=5), conduit-related problems (n=4) or others (n=21).
Results: Reoperation  included  correction  of  late  complications  (n=26)  or
residual  defects  (n=20), correction  after  palliation  (n=8), cardiac  transplanta-
tion  (n=3)  or  other  not  to  the  primary  cardiac  defect  related  procedures
(n=8). Early mortality  was 9.5%: 5 patients with dTGA, pulmonary  atresia or
Marfan. Serious  postoperative  complications  occurred  in  26  patients  (50%):
low cardiac output  (5), respiratory failure  (7), neurologic dysfunction  (3), renal
failure  (9), complete  av-block  (6), arrhythmias  (19), MOF  (3)  and  re-explo-
ration  (1). Conclusions: Reoperations  in  GUCH  patients  are  challenging
with an important perioperative risk due to the complexity of the underlying
cardiac pathology, the diversity of long-term  problems and the  surgical  diffi-
culties frequendy  encountered. Correction of late complications  and residual
defects remain the most frequent types of reoperation.

P146
Long-term  outcome  in  adults  with  severe  congenital  heart  disease:
health-related  quality of life  and medical  status
Mascha  Kamphuis,  Hubert  W.  Vliegen, Jaap  Ottenkamp,  Ton  Vogels,  Koos  H.
Zwinderman,  Rjob  P. Kamphuis,  S. Pauline Verloove-  Vanhorick
Tno  Prevention and  Health,  Leiden, Tlie  Netherlands

Objectives  Aims  of  this  study  were  to  evaluate  health-related  quality  of  life
(HRQoL)  and  medical  status  and  to  determine  the  relation  between  these
parameters  in  adults  with  not-anatomically-corrected  congenital  heart
disease. Background  Nowadays  many  patients  with  severe  congenital  heart
disease survive beyond childhood. Long-term medical complications are to be
expected. Outcome of HRQoL and its relation to medical status is unknown,
but  required  for  optimal  counseling of the  individual. HRQoL  is defined  as
the person’s own appraisal of health status, which  is specified  in 3 scales: phys-
ical, social  and  psychological  functioning  (World  Health  Organization), that
all  consist  of  different  dimensions. Methods  Eighty-one  patients  with  not-
anatomically-corrected  congenital  heart  disease  (aged  18̂32 years)  were
randomly  selected  from  our  database. A validated questionnaire  (TNO-AZL
Adult Quality of Life.TAAQOL)  was used to measure HRQoL  in the 3 scales
mentioned  above; reference  data are available. Medical status was determined
with  the  NYHA-class  and the  Somerville-index. Results HRQoL  in  severe
congenital  heart  disease patients  was significantly  worse compared  to  that  of
the general population on the dimensions: Gross Motor  Functioning(p<0.01)
andVitality  (p<  0.01). Mean scores for the medical  indices were: Somerville-
index  1.41  and  NYHA-class  1.80. Correlations  of the  HRQoL-dimensions
with  the NYHA-class  and  Somerville-index  were only  significant  and rele-
vant  for the dimension  Gross Motor Functioning. Conclusions  Patients with
not-anatomically-corrected  congenital  heart  disease  experience  limitations
only  on  the  physical  scale  of HRQoL  (not  on  the  social  or  psychological
scale).This  stresses the  need  for attention  to physical aspects. Routinely  used
indices  such  as the  NYHA-class  and  Somerville-index  do  not  sufficiently
predict  HRQoL. Therefore,  dedicated  questionnaires  for  HRQoL  should
complete the medical supervision  as it  is today.

P147
Medical  follow-up,  health-related  quality  of  life  and  social  limita-
tions in  adults with  a minor  congenital  heart  disease
Mascha Kamphuis,  Hubert  W. Vliegen,  Pauline  Verloove-  Vanhorick, Ton  Vogels,  Koos
H.  Zwinderman,  ob P. Kamphuis,Jaap  Ottenkamp
Tno  Prevention and  Health,  Leiden, Vie  Netherlands

Objectives  To  study  efficiency  of medical  follow-up,  social  limitations  and
health-related  quality  of  life  (HRQoL)  in  adults  with  a minor  congenital
heart disease. Methods Patients (aged  18̂32) were randomly selected  from the
Archives of  Pediatric  Cardiology. Most  recent  information  was traced  for  at
hospitals, general  practitioners  or  local  authorities. All  patients  had  a minor
defect in childhood, not needing an operation (for example: ventricular septal
defect-VSD-, pulmonary or aortic stenosis). Participants, who had been phys-
ically examined  longer than year ago, were re-examined. All received  a ques-
tionnaire  on  social  limitations  and HRQoL  (defined  as the  person’s  own
appraisal of health  status, specified  as physical, social and psychological  func-
tioning). Results  Eighty-two  patients  agreed  to  participate  (response  59%).
Forty-five  participants  (55%)  had  been  discharged  before,  19  (23%)  had
neglected  medical  supervision  and  18  (22%)  were  still  under  medical  care.
Update  medical examination  changed  the  diagnosis  in  13 participants  (16%)
and had consequences  for antibiotic prophylaxis in 9 (11%; 5 could stop, 4 had
to restart prophylaxis). Four of these participants had neglected medical super-
vision. In  6, a VSD  had  closed  (of 26  formerly VSD-patients). Nine  partici-
pants (11%) had experienced  rejection  or impediments  for  sports, education,
medical  examination  for  work  and sports, mortgage, health  insurance or  life
insurance.  Outcome  of  HRQoL  in  mild  patients  was  not  significantly
different  from  the general population. Conclusions HRQoL  in mild congen-
ital heart  disease patients  is good. However, a substantial number of them had
experienced  social  limitations.  Furthermore, a  large  percentage  of  patients
neglected  their  routine  medical  check-up  and  update  medical  examination
changed  their  diagnosis  and  antibiotic  regime. Based  on  these  results,  we
suggest  that  doctors  should  impress  upon  these  patients  to  have  a  routine
medical examination  at least every 5 years.

P148
Correlates  of  educational,  occupational,  and  psychosocial  outcome
in adolescents  and adults with congenital  heart  disease.
Sananes, R.,  Irvine, MJ.,  Freedom, R.,  McCrindle,  B.,  Webb, C,  McLaughlin,  P.,  &
LJu.P.
Toronto  Hospital  For  Sick  Children,  555  University  Avenue,  Ontario,  Toronto,
Canada

While  advances  in  the  treatment  of  congenital  heart  disease  (CHD)  have
dramatically  increased  survival  rates, little  is known  about  the  factors  that
mediate  good  versus poor  quality  of  life  outcomes  in  adolescents  and  adults
with  CHD. The  goals  of this  correlational  study  were  to  1). Identify  factors
related to good  versus poor academic or occupational achievement  in adoles-
cents and  adults  with  CHD  and  2). Identify  factors  underlying  good  versus
poor  psychosocial  adjustment  in  adolescents  and  adults  with  CHD.
Approximately  200  patients  were  recruited  from  the Toronto  Congenital
Cardiac Centre for Adults and the Hospital for Sick Children over a period of
3 years. In  order  to  maximize  the homogenity  of the  sample  with  regard  to
the  physiological  and  psychological  impact  of  disease, subject  selection  was
limited to patients with eitherTetralogy of Fallot orTransposition of the Great
Arteries. Outcome  variables included  educational  achievement, occupational
status, social  relations, self-esteem, anxiety, and depression. Predictor  variables
included  attributional  style; beliefs about  personal  cardiac health  and  lifestyle
restrictions; knowledge of cardiac condition; expectations for  academic/voca-
tional success; and achievement  motivation. Control  variables included phys-
ical functional  capacity; IQ; socio-economic status; and actual disease severity.
Results confirmed  hypotheses that a more pessimistic attributional  style, poor
knowledge  of  one’s  heart  disease, perceptions  of  severity  and  its  imposed
restrictions, and lower expectations for  success were related to poorer quality
of life outcomes independent of actual disease severity and actual restrictions.
On  average, this  population  demonstrated  average  range  intellectual  ability
thus this was not a limiting factor to academic and occupational  achievement.
These findings have important  implications  for  intervention  with  this popu-
lation in that their quality of life appears to be significantly  affected  by factors
that  are very amenable  to  modification.

P149
Early  repair  of  tetralogy  of  Fallot  without  outflow  patch  revealed
favorable  influence  on  late  arrhythmias  and  sudden  death  -27  years
foUow-up  study  in uniform  surgical  approach-

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


116  Cardiology in the Young: Vol. 11. Suppl.  1

Hiromichi  Hamada,  Masaru Terai,  Toshiaki Jibiki,  Tsunetaro Nakamura, Yoichi
Kohno, Koichiro  Niwa
Depatment Of  Pediatrics,  Chiba University School  Of Medicine, Chiba-Ken,  Chiba-
Shi,Japan

(Background) Although long-term survival of patients with tetralogy of Fallot
(TOF)  has been reported  to be excellent, late sudden death remains a serious
complication  after TOF  repair. To  identify  risk  factors  of late  death,  it  is
important  to  study  the  patients  group  repaired  with  uniform  approach.
(Patients and Methods)  Survival pattern of 167 patients, who survived 30 days
after  complete  repair  ofTOF  in  19647̂5, was  studied  prospectively, exam-
ining  hospital  records  (50), interviews  (63), and  death  certificates  (54). All
patients  were  repaired  at  mean  age  of  6.4  years  old  (median  4.6)  without
outflow  patch  by  a  single  surgeon. Among  167  patients, the  status  of  99
patients  was identified  from  hospital  records  and  interviews. Current  hemo-
dynamics of 50 in  167 patients was assessed using ECG  and  echocadiography.
(Results) The  overall 29-year  actuarial survival rate  was 86%, which  was same
as the  previous  reports  (NS). Incidences  of late sudden  death  (4%), sustained
ventricular  tachycardia  (2%), and  atrial  tachyarrhythmia  (2%) were  as low  as
those of the previous reports (NS). QRS duration  (148msec) and incidence of
moderate/severe  pulmonary  regurgitation  (36%)  were similar  as those of the
arrhythmia-free  group reported by Gatzoulis MA et al (Lancet; 356:9759̂81)
(NS).  Incidence  of  moderate/severe  tricuspid  regurgitation  (0%)  was  lower
than  that  of  the  report  (p=0.02). Mean  left  ventricular  ejection  fraction  was
50.2%. Mean aortic root dimension  was 26mm. (Conclusion) Although long-
term survival pattern and functional  status of this group  are similar  as those of
previous  reports, amount  of  pulmonary  regurgitation  and  right  ventricular
dilatation  were  less  than  those  of  the  previous  reports.  Furthermore,  left
ventricular  systolic  function  and  aortic  root  dimension  were  well  preserved.
Subsequendy  mortality  and morbidity of this group will be good.

P150
Predictive Value ofThromboelastography  In Adult  Cyanotic  Cardiac
Surgery
Dr.J.M.Shahani, Dr.  S.G.Rao, Dr. M.Sreenivas
Chairman, Anaesthetics, Amrila  Institute  Of  Medical  Sciences,  Po Elamakkara,
Cochin,  Kerala,  India

Thromboelastography  (TEG)  is a method  of monitoring  blood  viscocity  that
can  be  used  to  evaluate  various  components  of  the  coagulation  system.The
efficacy  of  using TEG  analysis  in  CABG  surgery  is proven  in  many  studies.
However, there have been no published reports of use ofTEG  in adult cyanotic
patients  undergoing  CPB.This  study  was  aimed  to  determine  the  predictive
value ofTEG  in such patients.Twentyeight  adult cyanotic  patients  undergoing
CPB at our hospital were evaluated using TEG  as a sole guide for transfusion  of
blood  products  in  the  perioperative  period. The first TEG  was performed  30
minutes after  initiation of CPB and the blood products were ordered  based on
the  result  obtained.The  blood  products  were  transfused  following  protamine
administration  in the operation theatre.The second TEG  test was done in ICU
after  shifting  the  patient  to  assess the  coagulation  and  determine  any  further
need  for  transfusion. The  prediction  was  termed  accurate  if  the  following
criteria  are met:  1.Chest  drainage  of <10mk/kg  in first 24 hours. 2.No  reex-
ploraion because of medical cause". 3.Return  of normal TEG after  transfusion
of blood  products. Twentysix out  of twentyeight  patients had accurate predic-
tion  based  on  the  criteria  mentioned. Two  patients  bled  12.5mls/kg  and  16
mls/kg  respectively  in  first  24  hours  after  shifting  to  ICU. We conclude  that
TEG  is an accurate  predictor  of  the  requirements  of blood  products  in  adult
cyanotic patients undergoing CPB for  intracardiac  repair."

P151
Reduced  baroreflex  sensitivity  in  adults  with  repaired  tetralogy  of
Fallot
Constatitinos  H  DavosI, Periklis A  Davlouros2,  Roland Wenseli, Ceri DaviesI,
Darrel  Francis!, Massimo  Piepolii, Michael A  Gatzoulis2.
1 Clinical Cardiology and 2Adult  Congenital Heart Unit, NHLI,  London,  UK

Background:  Sustained  ventricular  tachycardia  and  sudden  cardiac  death
remain  the  most  devastating  late  complications  after  surgical  repair  of
Tetralogy  of  Fallot. Whilst  reduced  baroreflex  sensitivity  (BRS)  is  depressed
and  a strong  predictor  of sudden  cardiac  death  in  patients  after  myocardial
infarction  and  in chronic  heart  failure, litde  is known  about BRS in  patients
after Tetralogy  of  Fallot  repair. Methods: We measured BRS  and  HRV  in  19
Fallot patients (15 male, age 37–3y, 25–2y after  repair, meantSE)  and  19 age-
matched  normal  controls  (15  male, 33–3y).  Subjects  underwent  20min  of
resting  measurements  of heart  rate  (by ECG)  and  non-invasive  beat-to-beat

blood  pressure  (using  a  Finapres). A  5min  period  of  O.lHz  controlled
breathing  was also recorded. BRS  was evaluated: i) by calculating the  a-index
as the square root of the ratio between RR  interval and systolic blood pressure
(SBP)  spectral  powers  in  the  low  frequency  (0.04-0.15Hz,  a-LF)  and  high
frequency (0.15-0.4Hz, a-HF] bands, ii)  as the ratio of the average  amplitude
of  oscillations  in R R  interval  and  the  average  amplitude  of  oscillations  in
SBPduring  controlled  breathing  (BRSCbr)  and  iii)  the  sequence  method
(linear  regression  slope of RR  interval  vs SBP, BRSseq)  Results: The  results
are presented in the following table: (See attached file) Conclusions:Tetralogy
of  Fallot  patients,  late  after  repair,  have  significantly  reduced  BRS  when
compared to normal age-matched controls.There  is, therefore, impaired auto-
nomic  control  in  these patients, which  may contribute  to the  mechanism  of
sudden  cardiac death.

P152
Right  ventricular  myocardial  mass  after  the  Mustard  operation:
severe  hypertrophy reflects  impaired adaptation to systemic  pressure
load
Hornung,T.S., Kilner,  P., Davlouros, P.A., FrancisJ.,  Gatzoulis, M.A
Royal Bromptoit Hospital,  London,  UK.

Background: The  Mustard  operation  for  transposition  of  the  great  arteries
leaves the  right  ventricle  (RV) supplying the systemic circuit. We have previ-
ously shown frequent  RV myocardial perfusion  defects  in these patients, asso-
ciated  with  wall  motion  abnormalities. We postulated  that  the  RV  is a less
efficient  systemic pressure pump than the  left  ventricle  (LV): a greater  degree
of hypertrophy  would therefore  be required  when the systemic ventricle  is of
right  ventricular  morphology,  placing  extra  demands  on  coronary  arterial
supply. Methods: MRI  was  performed  using  a  1.5T  Picker  Edge  Cardiac
scanner  on  15 Mustard  patients  (median  age  27  years)  and  on  16  normal
controls  (median  30  years). A  series  of  10mm  transverse  cuts  was  taken
through  the ventricles from the base of the heart to the apex. Mass was calcu-
lated  from  myocardial  volume,  assuming  density  to  be  1.05g/cm3.We
compared systemic RV mass in the Mustard group with the systemic  LV in the
control  group, and  also  compared  total  myocardial  mass in  the  two  groups.
Results: RV  mass index  was  significantly  greater  and  LV mass index  signifi-
cantly  less  in  the  Mustard  group: RV 99–25g/m2  vs 36–6  (p<0.0001), LV
60–8  vs 78–13 (p<0.0001).The  mass index of the systemic  RV (99–26)  was
significantly  greater  than  the  systemic  LV (78–13)  (p=0.004). Total  myocar-
dial mass index is greatly increased in the Mustard group (159–28  vs 115–17,
p<0.0001).  Conclusion: This  study  supports  the  hypothesis  that  the  RV
myocardium  is less well adapted to  functioning  at systemic pressures, necessi-
tating a greater hypertrophic  response. This degree of hypertrophy  is likely to
affect  myocardial  function  and  will  also  increase  total  myocardial  oxygen
consumption  and  demands  on  coronary  arterial  supply.  ACE-inhibitors
and/or  B-blockers may be beneficial  for these patients.

P153
Exercise  capacity  in  adults  late  after  tetralogy  of  Fallot  repair.
Relationship with  biventricular  mass volume  and  function
Periklis A.  Davlouros,  Constantinos Davos,Tim S. Hornung, Stephanie Bayne, Philip
Kilner, Michael A. Gatzoulis
Royal Bromptou Hospital, London,  UK

Background: Exercise  capacity  has been  shown  to  be  affected  by  pulmonary
regurgitation  in paediatric  patients  after TOF  repair. We investigated  the  rela-
tion  of  cardiopulmonary  exercise  stress  test  parameters  with  biventricular
volume  mass  and  function  as assessed  by  MRI. Methods: We  used  a Picker
Edge  1.5 Tesla MRI  scanner to measure biventricular  volume, mass and  func-
tion  (values  indexed  to BSA). Patients  were  subjected  to  a modified  Bruce
exercise  stress  protocol, with  concurrent  measurement  of  oxygen  consump-
tion. Correlations  between  MRI  indices, age, time from operation  and  peak
oxygen consumption and other exercise parameters (heart rate, blood pressure,
exercise duration)  were studied. Spearman’s correlation  was used  for  statistical
analysis. Results: 20 patients were included. Patient characteristics  were age 32
–  12, years from operation 24 –  8, pulmonary regurgitant fraction  (PRF) 27 –
18 %,RVEF 51 – 10%,LVEF 66 – 9%,RVEDVi  (end diastolic volume index)
112.9  –  36 ml/m2,  RVESVi  (end  systolic  volume  index)  58  –  30 ml/m2,
RVMi  (mass index) 52 –  17 g/m2, peakVO2  31 – 8 ml/kg/min which corre-
sponded to 86 –  17 % of the predicted peakVO2 and exercise duration  12,8 –
2.8 minutes. PRF  and  RVESVi  correlated  negatively  with  the  percentage  of
peakVO2  achieved  versus peakVO2  predicted  (r=-0.58 p=  0.028  and r=  -
0.47 p= 0.036 respectively). Of note  is that only one patient  was in NYHA  III
class, the  others being  in  class  I. Conclusions: Pulmonary  regurgitation  late
after TOF  repair  has a deleterious  impact  on  exercise  capacity  as  assessed by
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cardiopulmonary  exercise  stress  testing. This  seems to  be  due  to  increasing
KVESVi as a consequence of pulmonary  regurgitation.

P154
Determinants  of  atrial  tachyarrhythmias  in  adults  with  the  Fontan
operation: the influence of  right  atrial  dilatation
Hornung,T.S.,  Kilner, P.,Wong,T.,  Davlouros, P.A.,  Gatzoulis,  M.A.
Royal  Brotnpton Hospital, London,  UK

Introduction: Atrial  tachyarrhythmias  are  a common  complication  after  the
Fontan operation. The  causes are thought  to be  a combination  of atrial  scar-
ring and progressive  right  atrial  (RA) dilatation. We studied  a group  of adult
Fontan patients in order to  assess the influence  of RA size on development of
arrhythmias. Methods: We  reviewed  patients  with  atrio-pulmonary  Fontans
who  underwent  MRI  at  our  centre  between  1993 and  2000. Patients  were
grouped  into  those  who  had  never  had  sustained  atrial  tachyarrhythmias
(group  1), those  with  paroxysmal  flutter  /  fibrillation  (group  2), and  those
with  permanent  flutter  /  fibrillation  (group  3). Maximum  RA  dimensions
were measured from MRI in para-sagital, transverse and coronal planes. A RA
volumetric score was calculated by multiplying these three dimensions (values
given  as mm3 x  103). Other  MRI  indices  measured  were: Fontan  pathway
obstruction, pulmonary  artery  or  vein  stenosis, ventricular  function  and AV
valve regurgitation.The MRI reporter was blinded to clinical data. Results: 29
studies were performed  in 22 patients (10 female), median age 25 years at time
of MRI. Median  time  since  Fontan  was  12 years. The  RA  volumetric  score
was least  in group  1 (n=6): 339–94, significantly  greater  in group  2 (n=21):
5291251  (p=0.006)  and  greatest  in  group  3  (n=2): 813–86  (p=0.07): see
figure.  No  other MRI  indices correlated significantly  with  arrhythmic status.
Time since Fontan was also not related to arrhythmic status. Conclusions:This
study demonstrates that right  atrial size is the most important determinant  of
atrial tachyarrhythmias in adult Fontan patients.This data provides support  for
an early strategy of converting atrio-pulmonary  Fontan circulations  to cavo-
pulmonary connections.

P155
Improved  results of the  Fontan operation  in  the  adult  patient
Howaida  El-Said, Antonio  Moll,  Timothy  Feltes, Mayte  Figueroa, & Charles  Fraser
Texas  Children’s  Hospital  (Baylor  College  Of  Medicine),  6621  Fannin  Street,
Houston,Texas,  USA

Reported  results  for  adults  undergoing  the  Fontan  operation  have  been
discouraging  (5% mortality  &  30% major  complication). We  reviewed  the
records of  all  adult  pts  >  18  ys who  underwent  the  Fontan  operation  from
6/1995  to 9/2000  to determine  perioperative  course, mortality  & modifica-
tions  leading  to  improved  outcome. Results:  11  pts  were  identified  (6  first
time  &  5  redo).  The  indication  for  the  first  time  Fontan  included
cyanosis/decreased  activity  (n=4)  &  neuralgic  events  (n=2). Mortality  both
early  &  late  was  0%.  Mean  age  was  22.1  years  (range  184̂0).  Mean
Pulmonary  artery  pressure  14.9 mmHg  (S.D. 5.7), Pulmonary  vascular resis-
tance 1.9mmHg(S.D.  1.1) & ventricular end diastolic  10.5 mmHg (S.D. 4.5).
Atrioventricular  valve regurgitation  was mild  in  5 & moderate  in 2 patients.
Ventricular  function  was good in 7, fair  in 3 & poor in  1  pt by intra-operative
Trans-esophageal  echocardiography.  A  non-fenestrated  Fontan  was
completed  in  all  patients  {Lateral  tunnel  (LT)  in  5, Extracardiac  (EC)  in  1,
Redo  LT in 3 & Redo EC in 2}. Secondary procedures: Devega annuloplasty
(n=l),  Cosgrove  Ring  (n=l), Atrial  debulking  (n=4)  & pacemaker  implant
(n=5).Mean hospital length of stay (LOS) was 8 d (range 5-16d)  & ICU LOS
2d  (range  1̂5). Complications  included: new onset  arrhythmia  (n=3), tran-
sient Brachial  plexus injury  (n=l)  & persistent  chest  tube  drainage  (>4days)
(n=l). Conclusion: Adult  age does  not  preclude  successful  Fontan  outcome.
Fenestration of the atrial  baffle  may not be necessary  in this population.

P156
Cardiac  transplantation  in  adult  patients  with  end-stage  congenital
heart defects: High risk procedure  or therapeutical  option?
Schulz,  U.Jenderich,  C ,  Blanz,  U,  Schulze,  B.,  Minami,  K.,  Wlost,  S.,  Deyerling,
W,  Keerfer, R.
Heart  Center  North  Rhine-Westphalia,  Ruhr-University  Of  Bochum,  Bad
Oeynhausen,  Germany

Introduction: Problems and results of pediatric  cardiac transplantation  (Htx)
are  well-known  from  the  literature.  Different  palliative  operations  are
performed  to  avoid  Htx. A  diagnosis  which  is not  CAD  or  myopathy  is a
significant  risk  factor  for  1-year  mortality. To  find  out, whether  Htx  is a
considerable  therapeutical  option  for  grown-up  pts.  with  pretreated

congenital heart diseases (CHD),data of 6 adult patients, who underwent  Htx
from 3/1989  until  10/2000  because  of  different  CHD  were  retrospectively
analysed  and compared  with  the population  of 995  adult  (>  16 years) trans-
plant  recipients  with  different  other  indications. Results: From  March  1989
until  October  2000  6  pts. (2  male/4  female)  were  transplanted  because  of
CHD. 3 pts. have been  preoperated, one female  pt. twice. Mean  age  was 24.7
years (15.8 to  36.5 y). Mean  time on waiting  list  was 225  days (29-727  d.).
Time  of  extracorporal  circulation  was  105  minutes  (681̂54), donor  heart
ischemia-time  178-276  (mean:213)  min.  Mean  postoperative  mechanical
ventilation-time  was 8.75  hours  (2.25-18  hrs).Time  on  ICU  was  3.9  days
mean  (1̂12 d.).  4 pts. needed  postoperative  blood-transfusions  (mean  4.5
units) and 5 pts. positive  inotropic support  (dopamin  2.5 -8 g).There  was no
case of acute renal  failure. Lenght of stay  was 30.6  days  (224̂0).  1 female  pt.
died  1.3  months  postoperative  because of intracerebral  infarcation,  5 pts. are
alive. Mean follow-up-time  is 95 months (25.9 to  113.9),cumulative survival-
rate  is 83.3% vs. 48% in  pts. with non-congenital  indications.  Conclusion:
HTX  in  adults  with CHD  can  be performed  without  an  increased  risk  and
with  a  good  long-term  prognosis.  Usually  there  is  no  fixed  increase  of
pulmonary  vascular resistance ( < 3WE) and no need for postoperative pace-
maker-therapy. Previous palliative operations do not  effect  the good outcome.

P157
Ventricular response  to Dobutamine  stress  in  patients with  Mustard
repair for transposition of  great  arteries
Wei Li,  Christine A.  O’sullivan,Tim  Hornung, Michael  Catzoulis,  Derek  C.  Gibson,
Michael Y. Henein
Royal  Brotnpton  Hospital,  London,  UK

Background:  Adaptability  of  the  right  ventricle  to  systemic  circulation
remains  a concern  long term  after  Mustard  operation  for  transposition  of
great  arteries  (TGA). Even  in  asymptomatic  patients, exercise  tolerance  and
cardiorespiratory  response  are  limited. Methods:  15  patients  (aged  29+10
years, 7 females) 25–6 years after Mustard operation  (10 in NYHA  1 and 5 in
2)  underwent  dobutamine  stress echocardiography  for  the  assessment  of
ventricular  function  using M-mode  and Tissue  Doppler  techniques. Resting
values were compared  with  15 age matched controls. Results:All patients but
three had mild tricuspid regurgitation at rest. No patient developed symptoms
at  peak  stress. Left  ventricular  outflow  tract  obstruction  was  present  in  one
patient  at  rest  and  5  at  peak  stress  (>3.5  m/s). Conclusion:  Dynamic  left
ventricular  outflow  tract  obstruction  occurs  in  some  patients  after  Mustard
repair  for TGA. Subclinical  systemic right  ventricular  dysfunction  at  rest and
peak  stress  is present  which  may contribute  to  the  known  limited  exercise
endurance.

P158
Ebstein’s  anomaly
Beachler,  L,  Moodie,  D.S.
Tlie  Cleveland  Clinic  Foundation,  Cleveland, Oh,  U. S.A

There  is very little  information  about  exercise  performance  in older  patients
with  Ebstein’s  anomaly, particularly  those  that  have  not  undergone  surgery.
Between  1998  and  2000, we  studied  10 patients  with  Ebstein’s  anomaly  (8
males and 2  females  ranging  in  age from  15 to 55, mean  age 28). All patients
had  at  least  2̂3+ tricuspid  regurgitation  and  2  patients underwent  tricuspid
valve repair. Five patients exercised according to the Bruce  protocol  and 5 by
the  Cornell  protocol. Normal VO2  ranged  from  53% to  100% of  predicted
(mean  76% of predicted). The  actual VO2s ranged  14.5 to  39.4  ml/kg/min.
The  mean  heart  rate  was  178  (96% of  predicted).  Five  patients  had  patent
foramen  ovales with a mean saturation of 96% prior  to exercise, decreasing to
a mean of 86% during the exercise test. Adult patients with Ebstein’s anomaly
and  tricuspid  regurgitation  have mild  to  moderate  impaired  exercise  perfor-
mance, but are able to achieve predicted peak heart rates. Some patients desat-
urate significantly  with  exercise, which limits their exercise  performance.

P159
Primary  discreet  subaortic  stenosis  in  the  adult:  a  17-year  experi-
ence
Lytle.T.,  Moodie, D.S.,  Blackstone, G.
Tlte  Cleveland  Clink  Foundation,  Cleveland, Oh,  U.S.A

There  is little information  about the presentation of discreet subaortic stenosis
(DSS) in adults. Between  1973 and 2000,39 patients were  identified  (15 men
and  24  women)  at  a  mean  age of  38.0  years  (range  18  to  83). All  patients
underwent  evaluation by echocardiographic  analysis and/or  cardiac catheter-
ization.  Five  patients  (12.8%)  were  abo  diagnosed  with  a VSD. Thirty-two
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patients  had  normal  LV function  and  5  were  mildly  dysfunctional.  Three
patients  had  aortic  stenosis. Nine  patients  had  no  aortic  insufficiency,  10
trivial,  14  mild,  5  moderate,  and  1  severe.  Seven  patients  had  a  dilated
ascending  aorta.The  mean  maximum  pressure gradient  across the LVOT  for
23 patients  was 74.12 mm Hg. Thirty-two patients  (82%) underwent  surgery.
There  was  1  (2.6%)  early  death. Late  follow-up  (1  to  207  months)  of  23
patients  showed  no  late  mortality. DSS  in  adults  presents  with  symptoms,
normal  LV function, aortic regurgitation (though not severe), and a significant
LVOT gradient. Surgery  is safe and  effective.

P160
The  Older  Patient With  Ebstein’s  Anomaly:  Medical  and  Surgical
Follow-Up.
Moodie, D.S.,  Bulkley, B., Murphy, D., Sterba, R.
Ttie Cleveland Clinic Foundation, Cleveland,  Oh,  U.S.A

We  reviewed  51  patients  with  Ebstein’s  anomaly  (EBS), mean  age  44  (age
range  18̂77 years). Fifty-nine  percent  of  the  patients  were  female. Twenty-
seven patients  (53%) had surgery and 24 (47%) were treated medically. Eighty-
three  percent  of the  medical  patients  (mp)  and  95% of  the post-op  surgical
patients (sp) were in sinus rhythm. Seven patients (13.7%)  hadWolf-Parkinson
White  syndrome. Nineteen  of  the  27  sp  (70.4%)  underwent  tricuspid  valve
replacement, and 5 also had right  atrial resection  or reduction. Seven  patients
(13.7%) died; 5 sp and 2 mp. However, only  1  of the surgical deaths was related
to surgery  (4% mortality). There  were  4 sudden late deaths. Despite  the inci-
dence of late sudden death, only 23 of 51 patients (45%) had follow-up  Holter
monitoring,  and  only  16  of  51  (31.4%)  underwent  stress  testing.  Older
patients with EBS can be successfully  treated with tricuspid  valve replacement
with good surgical  results. Late sudden death  remains a problem.

P161
There  are  still  asd’s to  be closed surgically: the operative  spectrum of
congenital  heart  defects  in  adolescents  and  adults
F. Reusclt*J.  Kroll*,T.  Krogmann+,A.  Krian*
Hcartcenlcr  Duisburg  Cardiothoracic Surgery, Pcdiatric Cardiology-^,  Duisburg,  Nrw,
Germany

Interventional  catheter  treatment  plays an  increasing  role  in adult  congenital
heart  disease  (CHD). Therefore,  we  wanted  to  evaluate  whether  the  disease
spectrum  of  adolescent  and  adult  patients  admitted  to  our  heart  centre  for
corrective  surgery  had  changed during  the  last  decade. 416 patients  (P.) with
CHD  and  an  age  over  14 years  were  included.  254  P. (61%)  were  females,
mean age was 39.6 years (range, 14̂85  years). Patients were divided according
to  the  time  of  operation: before  and  after  October  1995.Tablet  (see  attach)
There  was no significant  difference  in diagnoses between  the two groups and
septal  defects  were  most  frequent. There  were  27  reoperations  P. (group  I
n= l l ; group  II n=16)  either  for  palliations, final correction  after  palliation or
for  defects.  Corrective  surgery  was  performed  in  401  (96.4%)  P. Hospital
mortality  was 4.3% (18  P.). Complication  rate  was low (4%), mainly dysrhyth-
mias,  bleeding  and  effusions  (no  significant  difference  between  groups).
Conclusions:There  has been  no significant  change of diagnoses in  adolescent
or adult  P. with CHD admitted to our centre during the last decade.The treat-
ment  of CHD  in adolescents  and adults even with simple  septal defects  is still
part of the spectrum  in cardiac surgery.

P162
An  exploration  of information  and  services  required  by adults  with
congenital  heart  defects
Lyon,J.
School  of Nursing  and  Midwifery  University  of  Southampton

During  the  past  25  years  there  have  been  rapid  advances  in  treatment  for
congenital heart defects.These  developments  have resulted in the survival of a
new group  of adult  patients many of whom  require  life  long  follow  up. The
Canadian  Consensus Conference  on Adult  Congenital  Heart  Disease held  in
1996  has  published  recommendations  to  guide  the  development  of  service
provision  for  this  group. While ’These  recommendations  have been  written
with  cardiologists  in  mind’,  (Connelly  et  al  1998)  experienced  nurses  are
considered  an  essential  human  resource. There  is, however, poorly  developed
research evidence on which to base nursing care for  these patients.This paper
will  describe  the  proposal  for  a qualitative  study  the  purpose  of which  is to
gain  a better  understanding  of  the  needs  of  adults  with  congenital  heart
defects. This  study  aims  to  inform  the  development  of  existing  nursing
services  and  plan  future  services  required  by  adults  with  congenital  heart
defects. A complex surgical patient  is presently denned predominantly  by the

physical components of their defect.Adults with congenital heart defects have
unrecognised  problems  with  which  they  cope  without  the  use  of  existing
services. They, therefore,  fulfil  roles within society  with  a potential  disadvan-
tage and may be able to contribute in a more meaningful  way both to society
and  themselves. An ethnographic study is the research approach  that can elicit
information  to  identify  services  and  information  required  by  this  emerging
group. Approximately  ten  patients  from  across  the  clinical  spectrum  will  be
interviewed. Identification  of other  factors  impacting on the patients’ ability
to  lead  a ’normal’  life  will  contribute  to  our  understanding.  Use  of  this
research  approach can obtain  the patients’ perspective’, rather than  depending
on  assumptions made  from  experience  in providing  care. Connelly  MS et  al
(1998)  Canadian  Consensus Conference  on Adult  Congenital  Heart  Disease
1996. Candadian Journal of Cardiology.Vol  14 (3):395-452.

P163
Thirty years following  repair ofTetralogy of Fallot: Right  ventricular
function  as a major determinant  of  the  outcome
Mesquita,  S.F., Sniuowsky,  R.  (Hon),  Lopes,A.A.
Pediatric  Cardiology Department,  Heart  Institute  (InCor),  University  of  Sao  Paulo
Medical  School, Sao Paulo, Brazil

Long-term outcome of corrective  repair of tetralogy of Fallot (TOF)  is deter-
mined  by  several  factors  including  anatomy  at  operation,  residual  defects
requiring  reoperation,  ventricular  failure  and  arrhythmias. Although  good
results  are  now expected  with  early correction  and improvement  of surgical
procedures,  this is not  the  case  for  many  patients who  underwent  operation
decades  ago. This  study  was designed  for  identifying  variables  that  might  be
involved in  the persistence of symptoms (NYHA class II, III or  IV versus I) in
patients followed  for  thirty years after  repair ofTOF. Operations were carried
out  between  1961  and  1970  and  patients  (N=53,  26  female,  no  deaths
included)  were aged  7 months  to  26 years (median  6 years)  at  time  of treat-
ment.At  the end of follow-up, 13 patients were completely  free of symptoms
whereas  the  remaining  ones  had  class  II  (N=25),  III  (N=14)  or  IV  (N=l)
symptoms. Variables  analyzed  as  to  differentiate  symptom-free  from  symp-
tomatic  subjects  were: age  at operation, need  for  enlargement  of pulmonary
annulus  and  trunk,  need  for  a second  (2ndOP)  or  third  operation,  residual
VSD, residual  pulmonary  regurgitation,  peak  gradient  across  RVOT, right
ventricular  enlargement or  hypertrophy  (RVH), cardiothoracic  index (CTI),
right  and  left  ventricular  ejection  fraction  (R/LVEF),  and  arrhythmias.
Bivariate  analysis  showed  a  close  association  of  symptoms  with  2ndOP
(p=0.031), increased  CTI  (p=0.0001)  and  residual  moderate  to  severe RVH
(p=0.0002). Multiple  logistic  regression  showed  a combination  of  2ndOP
(p=0.0079),  RVH  (p=0.0021)  and  decreased  RVEF  (p=0.012)  in  deter-
mining the persistence of symptoms. A RVEF of 0.53,0.45 and 0.35  was asso-
ciated  with  a probability  of  persistence  of  symptoms  of  0.5, 0.88  and  0.99
respectively.  We  therefore  conclude  that  despite  the  surgical  procedure
employed  and  age  at  operation,  right  ventricular  remodeling  and  perfor-
mance are major determinants of the late outcome following repair  ofTOF.

P164
Right  ventricular physiology  after  repair of tetralogy of Fallot: Mid-
term  effects  of type of outflow  tract  repair.
BurschJ.H.,  Schellhorn, H.,  Rohrich,  H.,  Motz,  R.,  Buchhorn,  R.,  Wessel,  A.,
Ruschewski,  R.
Klitiik  Fur  Pddiatrische  Kardiologie,  Gottingen,  Germany

After  repair  of tetralogy  of  Fallot  (TOF)  either  restrictive  physiology  or
progressive dilatation of the right ventricle  (RV) can occur. The factors associ-
ated  with  the  diverging  states  of  RV  performance  are  not  clear.
Catheterization  data  and  biplane  angiocardiograms  were  quantitatively
analyzed  from  62 patients  1 ^  30 years (mean  14 years)  after  surgical correc-
tion. RV ejection  fraction  varied  from  31 ^  61 % (mean  45 % ) .  Enddiastolic
volumes  ranged  between  80  -  390  % (mean  210  %) of  normal, with  close
correlation  to pulmonary regurgitant  volumes  (r =  0,8)  and QRS  prolonga-
tion  (r  =  0,64). RV compliance  was approximated  by the  difference  of early
and  late  diastolic  pressure  divided  by  stroke  volume.  Compliance  was
compared  in  two subgroups with  uncomplicated  follow-up  (no  complaints,
no  arrhythmias, no medication, RV EF > 40 %). In the group with  a transan-
ular patch (TAP) (n= 20) compliance  increased linearly with age from 60 % to
150% of normal (r = 0,67). In the group with non-TAP (n =  18) compliance
averaged  55 % of normal  without  age  dependence. Thus  (1)  restrictive  RV
physiology  is common  in  children  irrespective  of  the  type  of  outflow  tract
repair;  (2)  after  adolescence  RV compliance  generally  increases  with  age  in
TAP, conversely, restriction  persists  after  non-TAP  repair; (3)  the  impact  of
elevated  compliance  accompanying  free  pulmonary  regurgitation  favors
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progressive  RV dilatation  and  QRS  prolongation;  (4)  restrictive  physiology
may result  from regional stiffness  of the outflow  tract scar or patch rather than
from a  generally  disturbed  myoarchitecture,  since  mechanisms  i.e  eccentric
hypertrophy  for compensation of massive volume overload are still preserved.

P165
The  second  homograft  compared  to  first  homograft  in  the  right
ventricular  outflow  tract  in the same  patient
Shinohara,T,  Kodo,C,  Nakazawa,M.,  Momma,  K.
Department  of Pediatric  Cardiology,  Heart  Institute  of Japan,  Tokyo Women’s Medical
University, Tokyo

With  experience  of  use  of  the  homograft  in  the  right  ventricular  outflow
tract(RVOT)  for  repair  of complex  congenital  heart  disease  since  1966, the
study  is aimed to  evaluate the longevity of the  first  and second homograft  in
the  same patient. Thirty-three  patients  with  tetralogy  of  Fallot(14), complex
pulmonary  atresia(CPA)(7), pulmonary  autograft(7), and other(5), aged  11-66
years(median  37+13  years), male/female:  21/12, survived  reoperation  of
RVOT with  homograft  and left  hospital  1975-1998 following  the first oper-
ation using homograft  19661̂991.  Clinical data was reviewed chronologically
and  information  on  pedigree  of  homograft  included.  Follow-up  time  from
the first and second homograft  was 7.3̂33 years(mean  26)  and  0.52̂3(mean
8.9),  respectively.  Four(12%)  late  deaths  occurred  unrelated  to  failure  of
second homograft. Freedom from death at 10,20,30 years after  first  homograft
operation  was 97,90, and  77%, respectively.  Freedom  from  needing  a third
homograft  at 10,15,20 years after  the second homograft  was 96,75, and  61%,
respectively(n=5,  15%).  The  second  homograft  lasted  for  shorter
time(9.0–6.2 years) than the first(13.3–7.0  years; p=0.03), 28 second homo-
grafts(85%)  still  remained  without  failure.  Freedom  from  right  ventricular
dysfunction(RVD)  at  10,20,30  years  after  first  homograft  operation  was
94,91,  and  60%,  respectively,  however,  was  significantly  less  freedom  in
CPA(pO.OOOOl). Three of four  significant  pulmonary  vascular disease(PVD)
were associated with CPA with poor clinical outcome. Age at both operation,
gender(recipient  & donor), type of homograft(aortic  or pulmonary), did not
affect  failure  of homograft. Despite the obvious shorter  follow-up  for  second
homograft,  it appeared  to  have a shorter  life compare  to the  first  in the same
patient.  CPA with  regard  to  RVD  and  PVD  is  an  important  risk  factor  for
long-term outcome  of the  homograft  function. We remain concerned  about
unknown factors  influence  the homograft  in RVOT.

P166
Fontan procedure: haemodynamic  evaluation  during  exercise
Shinohara,T,  Kodo,C,  Nakazawa,M.,  Momma,  K.
Department  of Pediatric  Cardiology,  Heart  Institute  of Japan,Tokyo  Women’s Medical
University, Tokyo,Japan

The  cardiac  catheterisation  during  exercise  on  the  Fontan  patients  was
performed  to  evaluate  haemodynamic  changes  in  the  Fontan  circulation.
Twelve  patients  without  fenestration  (atriopulmonary  connection: 10,
Bjork:2)  aged  13 -  29  years  (mean  21), operated  1977 -  1990  (7 -  19 years
after  operation, mean  11), had  bicycle  ergometer  exercise  test  [0.75W/kg, 5
minutes]  in  supine position  with  catheter  in  the pulmonary  artery  from  left
subclavian  vein. Haemodynamic  data  obtained  is shown  with  significance
indicated.Two  had past history of atrial arrhythmia, and their mean  PA pres-
sure(PAP)  was  higher  than  the  others  at  rest  and  during  exercise(p<0.01).
Subaortic  stenosis(subAS)  was seen  in 2 with  a significant  rise of PA wedged
pressure(PAWP)  only  on  exercise(p<0.01).  There  was  no  obstruction
recorded  in  the  Fontan  circuit. Ventricular  morphology  (RV/LV)  did  not
affect  haemodynamic  performance.  In conclusion, CI  at  rest  was always low,
but  increased on  exercise. Arrhythmia  might be an early sign of the  increased
PAP, and  the  raised  PAWP during exercise  was related to  subAS. The  factors
influenced  on  the  elevated  PAP  and  PAWP  during  exercise,  such  as
pulmonary  vascular properties  and  diastolic  function  of the  ventricle, there-
fore, might predict the long-term outcome of Fontan procedure.

P167
Cardiac  output  and  intraarterial  blood  pressures  at  rest  and  during
exercise up to maximal  level  in GUCH-patients with Fontan  circula-
tion  at a long-term  follow  up
Eva  Stromvall Larsson, Bengt  O  Eriksson,
Department  of  Pediatrics,  Division  of  Cardiology,  Tfie  Queen  Silvia  Childrens
Hospital,  Coteborg  Sweden

The  hemodynamic  situation  in  patients  with  Fontan  circulation  is quite
different  to  that  in  normal  patients,  as lung  perfusion  is dependent  on  the

central  venous  pressure. Our  knowledge  of  how  theese  patients  regulate
cardiac output  (CO)  during  exercise  is limited. MATERIAL: Fifteen  out  of
the  20  surviving  patients  with  Fontan  circulation  operated  between
1980-1991 volunteered  to this study.There were 9 men and 6 women with a
mean  age of 26,4 yrs (12,5-54,2).The  mean  follow-up  time  since  operation
was 14,2 yrs (8,3-19,3). In two patients the CO  determinations  failed due  to
technical  reasons. METHODS: An arterial  cannula  was introduced  in  the
brachial  or  radial artery  and a venous one  in  the  opposite  arms cubital  vein.
The  Dye-dilution  method  was  used  to  achieve  the  cardiac  output  using
Cardiogreen  as the indicator  substance. Heart  rate, oxygen uptake and venti-
lation were continuously measured using an automatic  device and intra-arte-
rial blood  pressures were  also measured.Exercise  was performed  on a bycycle
ergometer. Double determinations of CO were achieved  at rest in the supine
position  and  at  two submaximal  exercise  loads  in  the  sitting position  before
the  maximal  load  was  reached.  PvESULTS: The  patients  had  a  normal
mechanical  efficiency. The  values for  cardiac output  and stroke  volume  were
lower at all exercise loads compared to the expected values. However, they did
keep  the  stroke  volume  constant  during  exercise. The  increase  in  oxygen
uptake was achieved by a marked increase in the AV-oxygen difference, which
is limited  by the  Hemoglobin s  oxygen  carrying  capacity. Their  mean  heart
rate at maximal exercise  was 142 beats/min. Systolic and mean blood pressure
increased  in  the  normal  way  during  exercise. This  indicate  that  their  total
peripheral  resistance were higher than in normal persons.

P168
Clinical  profile  of  adult  patients  after  total  repair  of Tetralogy  of
Fallot

Jang  ,  C.  Y,  Kim,  S. Y,  Moon, JR.,  Kang,  I.S.,  Park,  S. W.Jun,  T.K.,  Park,  P.  W,
Lee,  HJ.
Samsung  Medical Center, Sungkyunkwati  Unhv.rsity, Seoul, Korea

To describe  the  post  operative  problems of adult Tetralogy of  Fallot(TOF), a
retrospective study  was carried  out on 28 patients who  were registered(1994.
5-  2000.7)  at Samsung Medical Center forTOF. Results:  1) Mean  age at this
study  was  30.8–10.2(range;16-53)year-old;  age  at  total  correction  was
15.8–12.3(24̂9)year-old,  and  the  postoperative  follow-up  duration  was
15.1–7.7(0-33)years.  2) The  significant  clinical  problems  during  adult  life
were  as  follows; arrythmia(ll), significant  pulmonary  regurgitation(S),  left
pulmonary  artery  stenosis(6),  residual VSD(6), significant  mitral  regurgita-
tion(5),  significant  tricuspid  regurgitation(4),  myocardial  dysfunction(3),
significant  aortic  regurgitation(3),  infective  endorcarditis(l),  and  protein
losing  enteropathy(l).  3) The  postoperative  arrythmias  observed  were  atrial
fibrillation(3),atrial flutter(2),AVblock(6), and frequentVPCs(2). Among the
3 patients  of atrial fibrillation  and 2  patients  of atrial flutter, right  side  maze
operation  was performed  in 3 patients(one patient; atrial fibrillation, the other
two  patients; atrial  flutter);  after  the  operation,  atrial  fibrillation  and  atrial
flutter were  disappeared.The  frequency  of arrythmia  was lower  in  the group
who  underwent  surgery  at  a  younger  age(p<0.05).  4) The  incidence  of
cardiomegaly(cardiothoracic  ratio>0.55)  was  higher  in  the  arrythmia
group(p<0.05). 5) Reoperations  were performed  at 8 patients, and the causes
were  residual VSD(6)  with  or  without  pulmonary  regurgitation  and  periph-
eral  pulmonary  artery  stenosis(l).  6)  Syncope  was  occurred  in  3  patients
during postoperative follow-up; the causes were atrial fibrillation  and ventric-
ular  dysfunction  in  one  patient,  and  unknown  in  the  other  2-patients.
Conclusions: There  were various residual  abnormalities  or problems  in  adult
postoperative TOF  patients, so careful  lifelong follow-up  is needed.

P169
Health  status  and  quality  of  life  of  adult  survivors  of  tetralogy  of
fallot: comparison  to  sibling  controls
Brian W. McCrindle,  Shiran  Fahim,  Clark  Lang,  Li  Liu,  Gary  D. Webb
Tlie  Hospital for  Sick  Children,  Uniivrsity  of Toronto, Toronto, Canada

Background: Adult  survivors  with  tetralogy  of  Fallot  (TOF)  are  at  risk  for
important  morbidity  and mortality. Health  status and  quality of life  have  not
been studied  in a controlled  manner. Methods: A single institution  inception
cohort of patients with TOF who would have been  18 years of age or older as
of December, 1999, were identified. Attempts were made to trace and contact
all  assumed  survivors  to  obtain  data  regarding  health  status, quality  of  life,
medical  care  and  clinical  status. Patients  were  asked  to  identify  a  sibling  to
provide control information. Analysis was based on matched pairs. Results:To
date, 62 adult patients (median  age 34 years; range  19 to 52) and their siblings
have  completed  the  questionnaires. General  health  was  felt  to  excellent  or
good  in  49% of patients  and  60% of  siblings  (p=0.47),  although  20%  of
patients  vs. 5% of siblings  felt  that their  health  was worse  than one  year  ago
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(p=0.006). Limitations regarding vigorous activities were indicated by 71% of
patients  and  33% of  siblings  (p<0.001).  Patients  vs. siblings  did  not  differ
regarding  physical  limitations  or  emotional  problems  impacting on  work  or
social  activities.  12% of  patients  vs. 23% of  siblings  were  occasional  or  daily
cigarette  smokers  (p=0.27). There  were no  differences  regarding  satisfaction
with  social  life  (p=0.87). However, 34% of patients  vs. 55% of  siblings  had
children  (p=0.009), and  45% of  patients  vs. 55% of  siblings  were  presently
married  or  living  with  someone  (p=0.23). Conclusions: Compared  to  their
normal siblings, adults with repaired TOF had similar self-perceived health but
more  limitations. Although  they  had similar  life  achievements, they  were  less
likely  to  have  had  children.  Factors  impacting  on  these  differences  need
further  exploration.

P170
Pulmonary  function  in adults with congenital  heart  disease with and
without  prior  surgical  intervention
A.  Barlow, M. Kiess, M. Patterson,T.Orenstein, R. Pardy, L.Straatman, D. Human,).
Le Blanc,  S.Sett
Tiie Pacific Adult  Congenital Heart Network, Vancouver,  BC,  Canada

Impaired exercise tolerance  is frequendy  noted in adults with congenital  heart
disease. This  has  been  attributed  to  multiple  factors  including:  decreased
ventricular  function,  residual  defects  and  chronotropic  incompetence.
Abnormalities  in pulmonary  function  (PF) have been reported  in  postopera-
tive patients, but there  is little information  on  PF in patients who have not had
surgery. We  reviewed  the  cardiopulmonary  exercise  tests  performed  on  63
patients  aged  18 -  71  between  May  1999  and August  2000. 13 patients  had
not had prior surgery: (Ebstein’s: 6, corrected  transposition: 4, partial AV septal
defect:  1, absent pulmonary  valve: 1 and  left  atrial isomerism: 1). 124 surgical
procedures  were performed  in 50 patients: Mustard’s operation:  12,Tetralogy
repair:  15, Fontan  procedures: 9,  and  other  lesions:  14. Vital  capacity  (FVC)
and  forced  expiration  in  one  minute  (FEVl)’were  normal  in  the  group
without  previous  surgery  and  were  significantly  decreased  in  patients  who
had  undergone  surgery  Results  table: FEV1  and  FVC  were not  affected  by
age  at  surgery,  type  of  surgery  or  number  of  procedures.  Restrictive
pulmonary  changes  are common  in adults with  congenital  heart  disease who
have undergone surgery and should be considered  as a possible contributor  to
diminished  exercise tolerance  in these patients.

P171
A  method  for  identifying  the  basic  electrophysiologic  substrate  for
monomorphic  ventricular  tachycardia  after  repair  of  tetralogy  of
Fallot
Chugh, R,  PcrloffJ.K., Miner,  P.D., Middlekauff, H.R.,  Goldberg,  CD
650  Charles  E. Young Drive South, Room 471̂23  CHS,  Cardioinscular Division,
CA,  Los Angeles,  U.S. A

Sudden  death  after  ventriculotomy  is largely  associated  with  monomorphic
ventricular  tachycardia  (VT)  which  requires  a  zone  of  slow  conduction
capable  of  sustaining  reentry. Current  methods  of  risk  stratification  such  as
QRS  duration  and QRS  rate  of change  are  indirect  reflections  of  this  basic
electrophysiological  (EP) substrate. The  purpose of our  study  is to  define  the
role  of  signal  averaged  electrocardiogram  (SAECG)  in  identifying  slow
conduction  capable of supporting  a reentrant  circuit  after  repair  of  tetralogy
of  Fallot. Of  169  patients  with  tetralogy  of  Fallot,  129  had  an  intracardiac
repair  via  right  ventriculotomy. A  SAECG  was recorded  in 41/129  patients.
The  mean  age  of  the  patients  was  40  years, mean  time  from  repair  was  27
years, mean QRS duration  was 163 ms.We developed an effective  method  for
recording and interpreting SAECG with 2/3  criteria  required to establish the
presence of late potentials in patients with QRS duration  >  120 ms. 1) filtered
QRS  duration  >  145 ms, 2) root-mean-square  terminal  40 ms voltage of the
filtered  QRS  <  17.5 microvolts, and  3) duration  of low amplitude  signals  of
the terminal filtered QRS  > 50 ms. SAECG  was positive  for  late potentials in
22/41  patients. Exercise  stress  testing  and  Holter  monitoring  were  used  to
identity  an  activating  trigger  in  the  form  of  three  or  more  consecutive
monomorphic  ventricular  depolarizations  in  these  patients. Seven  patients
underwent  re-operation  with  revision  of  the  ventriculotomy  scar. The
SAECG  was  negative  in  19/41  patients, none  of whom  had  documented
monomorphic VT or  sudden  death  after  mean  follow  up  of  26 months. We
believe  that  SAECG  is  a  cost-effective  measure  for  risk  stratifying  patients
likely to have an electrophysiologic substrate potentially  capable of sustaining
reentrant monomorphic VT after  repair of tetralogy of Fallot.

P172
Management  of  grown-up  congenital  heart  disease  patients
(GUCH): identification  of  the  causes  of  death  and  main  cardiovas-
cular complications  in  a series of 80  cases
Dimarchi LMMF.Aielh VD, Higuchi ML
Av. Dr. Eneas CarvalltoAguiar, 44, Sao Paulo, Sao Paulo, Brazil

The  knowledge  of  the main  causes of death  and  complications  is a  valuable
information  for the  team of cardiologists dealing with GUCH  patients. Data
from  80  necropsies  were  analyzed  (age  range  11̂59 years; mean=28.64  y;
median=26.5y; 48  male). The  most common  types of defects  were: tetralogy
of Fallot (TF) -15cases; isolated ventricular septal defect -10; aortic stenosis- 8;
tricuspid  atresia ^  7; isolated atrial septal  defect  and aortic coarctation, 6 cases
each. Fifty-five  patients  (68%) had been  submitted  to  cardiac surgery  during
life  (25 reoperated). Death  occurred  within  the first post-operative month  in
58.2%, within  the first year  in 9.1% and  after  one  year  of surgery  in 32.7%.
The  longest  post-operative  survival  times  were  30  and  33  years, in  two
patients submitted  to total  correction  of TF. From those presenting  palliative
procedures,  the  longest  survival  times  were  19  and  14  years  (patients  with
tricuspid  atresia  and  double  inlet  left  ventricle, respectively).  Pulmonary
embolism prevailed among the non-operated patients (12.7 against  3.6%) and
was the main cause of death  in  this group. In the  operated  group  the leading
cause of death  was chronic  cardiac failure  (10.9%); the second  was septicemia
(9.1%). Arrhythmia  was responsible  for  death  in 8.0% and  3.6% of non-oper-
ated  and  operated  patients, respectively. Aortic  rupture  was  detected  in  2
patients with aortic coarctation, one of them operated. Pulmonary  hyperten-
sion  was the  main  complication  in  non-operated  cases  (60% against  7.3%).
Infectious  endocarditis  was  observed  in  24.0% and  10.9% of  non-operated
and  operated  groups,  respectively.  Interventional  catheterization-related
complications  occurred  in  one  non-operated  (4.0%)  and  in  3  operated
patients  with  residual  defects  (5.4%). In  conclusion, the  recognition  of  the
main  fatal  cardiovascular  events may help  clinicians  in the care of this partic-
ular group of individuals.

P173
Anesthetic  and perioperative  outcome  of teenagers  and  adults  with
congenital  heart  disease
Bent, S.T.,Andropoulos, D.B., Slayer, S.A.,  Skjonsby,  B.S., McKenzie, E.D., Fraser,
CD.
6621  Famiin Si.  Sle.  B.310MC  2-1495,Texas, Houston,  U.S.A

Purpose: Adult  and  teenaged  patients  with  previously  palliated  or  corrected
congenital  heart  disease  require  surgical  revision  or  complete  corrective
procedures  with  increasing  frequency. This  older  group  of  patients  presents
anesthetic  and surgical problems, which  may differ  from  the usual population
of  infants  and young  children. We  describe  the  perioperative  outcome  of
patients  aged  13 years  and  over  undergoing  surgery  for  congenital  heart
disease  in  a  children’s  hospital  by  a  dedicated  congenital  heart  surgery  and
anesthesia  team. Methods: Medical  records  of  all patients  over  the  age of  12
from  October  1997  to July  2000  requiring  cardiopulmonary  bypass  were
reviewed. A control group of patients age 5 years and under was also reviewed,
and matched to each older patient when possible by diagnosis, surgical proce-
dure,  and  repeat  sternotomy. Data  are  reported  as mean  –  SD. T  test  or  chi
square  were  used  to  compare  older  (study)  patients  with  younger  (control)
patients,  with  p <  0.05  significant  (*). Results: 85  patients  were  studied  in
each group. See Table.There  were no intraoperative deaths. All  postoperative
deaths, neurologic  complications, cardiopulmonary  resuscitation  episodes  in
the operating room, massive hemorrhages with sternotomy, femoral  cannula-
tions  for  bypass, and  severe hypotension  on induction  of anesthesia  occurred
in  older  patients  undergoing  repeat  sternotomy.  Older  patients  had  longer
anesthetic, surgical, and  bypass  times, and  experienced  more  dysrhythmias
requiring treatment.Younger patients more often required blood  transfusions,
and  had  difficult  vascular  access. A  large  number  in  both  groups  required
inotropic  support. Conclusions: Mortality  and  major  morbidity  were low in
both groups; however all major incidents occurred  in older repeat sternotomy
patients. Based on these data, preparation  for  these infrequent  but  potentially
catastrophic occurrences seems warranted  in this group of patients.

P174
The  use of  self-expanding  stents  in  stenotic  aortopulmonary  shunts
in  adults with complex  cyanotic  heart  disease
Bader, R.S.,  Redington,A., SomervilleJ
London,  UK; Riyadh, Saudi Arabia,

We describe the use of self-expanding stents in treating long-segment stenosis
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of multiply  stenotic  aortopulmonary  shunts  (APS). Four patients  underwent
cardiac  catheterisation  due  to  clinical  deterioration  with  a view  to  stent
implantation. Their  age ranged between  (23̂32)  years. The  underlying diag-
nosis  was complex cyanotic  heart  disease in  all, 3 had a stenotic  interposition
graft, and  1 had a classical Blalock shunt.The pre procedural  haemodynamics
were: resting  oxygen  saturation  (O2  sat)  range  between  (69-82%), exercise
tolerance (ET) between (50yards-5min) with exercise O2 sat range (426̂0%),
pressure  distal  to  stenosis  (PDS)  range  (11̂13) mmHg, ability  index  (ABI)
range  (3̂4).  The  post  procedural  haemodynamics  were: resting O2  sat  range
(84-87%), ET  range  (4.3-15)  min, exercise  O2  sat  range  (59-68%), PDS
range  (14̂26) mmHg,ABI range (24̂).There was one technical failure due to
migration of the stent  distal to an ostial stenosis.The medium term  functional
results (follow-up  1.6-3.5 years)  in  the other  3 patients  have been  excellent.
We  conclude  that  this  technique  may  further  palliate  adult  patients  with
complex congenital  heart  disease, however  the long term patency of scents is
unknown.

Transplantation

P175
EKG changes  after  pediatric  heart  transplantation  and their  associa-
tion with pretransplant  parameters
Azeka  E,  Barbero-Marcial MJatene  M,AulerJ.O.C,  ReunitesJ.A.F.,  Ebaid  M.
Heart  Institute  (liuor)  University  Of  Sao  Paulo  Medical  School,  Sao  Paulo,  Sao
Paulo, Brazil

Objective: This study  was performed  to report  the ECG  changes in pediatric
heart transplantation  and to  examine pretransplant  factors that could  be asso-
ciated  with  these  abnormalities.  Patients  and  methods: Seventeen  chldren
underwent  to  heart  transplantation  from  October  92  to  February  98. The
patients ranged in age from  12 days to 6 years (mean:2.4 years).The immuno-
suppression  protocol  was  cyclosporine,  azathioprine  and  antithymocyte
induction  therapy. Acute  rejection  episodes  were  diagnosed  primarily  using
noninvasive parameters.Actuarial  survival rate was 94% at 1 year and 85% at 5
years.The mean follow-up  period  was 2.5 years. All  12 lead  eletrocardiogram
obtained  in  the  study  patients  at  the  last  visit  after  transplantation  were
reviewed. The  pretransplant  factors  studied  were: pulmonary  vascular  resis-
tance index, recient and donor age, donor/recipient weight ratio and ischemic
time. Results:The right ventricular hypertrophy (n=9)  was the most common
morphology  observed. Right  bundle branch block  was finding occuring  in 2
(11.8%), incomplete  right  bundle  branch  block  developed  in  3  (17.6%).
Pretransplant  factors  were  not  related  to  right  ventricular  hypertrophy  and
right  bundle  branch  block  abnormalities. Arrhythmias  were  associated  with
rejection  episodes  in  84.6%  of  occasions  and  in  15.4% with  abnormal
metabolic  and  electrolyte  balance. Only  one  patient  required  definite  pace-
maker  due  to  complete  heart  block.  Conclusions: Right  ventricular  hyper-
trophy and right bundle branch block were the most common ECG  findings
in  pediatric  transplanted  recipients, but  in  this  study  there  was no  pretrans-
plant factor  associated  with  these abnormalities.

P176
Factors associated  with  infection  in pediatric  heart  transplantation
Azeka  E,  Barbero  Martial  M,  Uip DJatem  M,AulerJOC,  RamircsJAF  Ebaid  M
Heart  Institute  (Incor)  University  Of  Sao  Paulo  Medical  School,  Sao  Paulo,  Sao
Paulo, Brazil

Background: Despite the current  wide-spread success of heart  transplantation
as a therapy for end-stage heart  disease, infection  represents one of the leading
causes of death in pediatric heart transplantation.This study  was performed  to
report  factors  associated with  infection  in children  after  heart  transplantation
using double  immunosuppression.  Patients  and methods: Seventeen  children
underwent  to orthotopic  heart  transplantation  from  October  92 to  February
98. Age  ranged  from  12  days to  6  years  (mean:2.4  years).The  immunosup-
pression  was  accomplished  with  cyclosporine, azathioprine  and  antithymo-
cyte  induction  therapy. Acute  rejection  episodes  were  diagnosed  primarily
using noninvasive parameters. All infections  treated with oral antibiotics were
entered  into  the  analysis. We  studied  the  following  factors:  diagnosis  of
cardiopathy indicated for transplantation, donor/recipient  weight ratio, donor
age, ischemic  time, the  number  of  rejection  episodes, pulmonary  vascular
resistance index, results: Of the 68 infections  in 17 patients, bacterial  infections
were most frequent (70.6%), followed  by viral (16.2%), protozoal  (10.3%) and
fungal  (2.9%). CMV  infection  accounted  in  8  (47%)  patients, with  peaked
during the first two months. The most comon sites of bacterial infection  were

lung  (60%)  and  blood  (12.7%). Bacterial  infections  were  the  most  common
type  of  infection  in  infants  less  than 6  months  of  age. The  mean  number  of
infection  per patient  was 3.9+/-  2.3 and  median 3. Greater  number  of rejec-
tion  episodes  were  associatd  with  increased  number  of  infection  episodes
(p=0.002).There  was no death due to infection. Conclusions: Although  infec-
tion  episodes  were  frequent  in  pediatric  heart  transplanted  recipients,  they
were successfully  treated. Greater number of rejection episodes were associated
with increased number of infection episodes.

P177
Is  there  any  difference  between  induction  therapy  with  horse-(atg)
and  rabbit  (ratg)  derived  -antithymocyte  preparations  in  pediatric
heart  transplantation
Azeka  E,  Barbero  Martial  MJatene  M,AulcrfOC,  RamiresfAF,  Ebaid  M
Heart  Institute  (Iticor)  University  Of  Sao  Paulo  Medical  School,  Sao  Paulo,  Sao
Paulo, Brazil

Background: Immunoprophylaxis  remains a controversial  aspect of immuno-
suppression  regimens. This  study  was  performed  to  compare  the  medium-
term follow-up between induction therapy with ATG and RATG in children
undergoing  to  heart  transplantation.  Patients  and  methods: sixteen  children
underwent  to  heart  transplantation  from  February  93  to  February  98. The
patients  ranged  in age  from  28  days to 6 years.The  survival rate  was 93.7% at
a  mean  follow-up  period  of  2.5  years. All  patients  had  their  panel-reactive
antibodies  titer  <  10%, except  one  who  had  11%. All  cross-matches  were
negative. The  immunosuppression  protocol  was consisting  of  cyclosporine,
azathioprine. Methylprednisolone  was given every  12 hours  for  four  doses or
on rejection treatment.The induction therapy was defined  as an adminitration
of antithymocyte preparations immediately after transplantation or on the first
rejection  episode. ATG  (Group  A, n=8)  was  adminstered  at  mean  dose  of
17.5+/-  2.7  mg/kg/day  during  a mean  period  of  6.9  + / -  2.8  days  and
RATG  (Group  B, n=8)  at  a  mean  dose  of  1.1+/-0.7  mg/kg/day,  during a
mean period of 7.0+/-  2.1 days. A decrease inT-cell populations was expected
with total T-cell  (CD3)  counts dropping to  at least  150 mm3 by flow cytom-
etry. Rejection, infection episodes and requirement  of antithymocyte  globulin
to  treat  rejection  episodes  were  compared  between  the  two groups. Results:
There  was a trend  toward  worse  rejection  history  with  group A (p=0.061).
Group  A required  more  antithymocyte  preparations  to  control  rejection
episodes  (p=0.001).There  was no death  due  to  acute  rejection  in  this study,
conclusions: The  use  of  induction  therapy  with  RATG  has  shown  a better
rejection  history with  decrease  in the number  of treated episodes of  rejection
and the use of antithymocyte preparations for treatment of recurrent  rejection
in pediatric  transplanted recipients.

P178
Clinical  outcome  using  noninvasive  methods  for  the  evaluation  of
acute  rejection  and double  immunosuppression  therapy  in  pediatric
heart  transplantation
Azeka  E,  Barbero  Martial  MJatem  M,AulerfOC,  RnmiresJAF,  Ebaid  M
Heart  Institute  (Incor)  University  Of  Sao  Paulo  Medical  School,  Sao  Paulo,  Sao
Paulo, Brazil

The noninvasive method  of rejection  diagnosis requires a synthesis of various
clinical  and laboratorial  parameters. The purpose of this study  was to  evaluate
the  noninvasive  methods  for  diagnosis  of  acute  rejection  with  double
immunosuppression  and  clinical outcome  in pediatric  heart  transplantation.
Patients and methods: Seventeen children  have undergone to heart  transplan-
tation  from  October  92  to  February  98. The  patients  ranged  in  age  from  12
days  to  6  years  (mean:  2.4  years). The  diagnosis  of  rejection  was  based  on
noninvasive methods.The  noninvasive parameters  used were clinical  findings,
ECG  changes, echocardiogram  abnormalities.  Endomyocardial  biopsy  was
performed  only if there  were persistent signs of acute  rejection  despite  initial
treatment or  for confusing  clinical situations.There  were 54 episodes of acute
rejection  and we studied the  number of episodes of rejection  per patient, the
necessity of biopsy and clinical outcome. Results:The  noninvasive survillance
detected  acute  rejection  on  90.8% of  the  occasions  and  the  diagnostic
endomyocardial  biopsy  to  aid  in the  diagnosis  was  required  on  9.2%. The
episodes of rejection  per patient  ranged between one  to eight  (mean  3.2+/-
1.9  and  median:3.0). Actuarial  survival  rate  was 94% at  1 year  and  85% at  5
years.The mean follow-up period was 2.5 years. Only one patient died due to
acute  rejection  40  days  after  transplantation  (on  the  second  day  after  initial
rejection  treatment). Conclusions:An evaluation of the medium-term  follow-
up of children undergoing heart transplantation indicates that excellent results
can be obtained  with  a rejection  management  and surveillance  protocol  that
emphasizes noninvasive techniques for diagnosing  rejection.
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P179
Growth and survival outcome of children less than seven years of age
using  double  immunosuppression  therapy  after  heart  transplanta-
tion
Azeka  E,  Barbero Marcial  M,  ObaJJaletie  M,AulerJOC,  RamiresJAF,Ebaid  M
Heart  Institute  (Incor)  University  Of  Sao  Paulo  Medical  School,  Sao  Paulo,  Sao
Paulo,  Brazil

Background: The  precise role  of steroids in children  is still being debated due
to  growth  retardation. This  study  was  performed  to  report  the  growth  and
survival outcome  using double  (cyclosporine  and azathioprine)  immunosup-
pression  therapy.  Patients  and  methods:  Seventeen  children  underwent  to
heart  transplantation  from  October  92 to  February 98.The patients ranged in
age  from  12  days to  6  years  (mean: 2.4  years). The  immunosuppression  was
accomplished  with  cyclosporine, azathioprine  and  antithymocyte  induction
therapy. Acute  rejection  episodes were diagnosed  primarily  using noninvasive
parameters. Cyclosporine  target  ranges  (parent  compound  in  a whole-blood
matrix)  were  250 to  300 ng/ml  during  the  first  year  and  150 to  200  ng/ml
thereafter.  Azathioprine  (3 mg/kg/day)  was  adjusted  to  maintain  a  white
blood  cell count  >  3500/mm3  and  after  one  year the  dose  was reduced  to  1
mg/kg/day.The Methylprednisolone  was not routinely used in any age group.
We studied  the  Zscore  values  for  weight  and  height  for  children  at their  last
routine  visit  using epi  Info. Results: There  were  an  increase  in  all percentages
of Z scores  values in children  less and more  than one year follow-up  of trans-
plantation. However,  the  Z  score  percentage  increase  for  height  of  children
less than one  year of transplantation  was smaller than children with more than
one  year  of  transplantation  and  with  others  Z  scores. Actuarial  survival  rate
was 94% at  1 year and 85% at 5 years. Mean  follow-up  period  was 2.5 years.
Six patients  used chronic  prednisone  for  a median of 63.5 days. Conclusions:
Double  immunosuppression  regimen  allowed  development  growth  of chil-
dren with  less and more than one  year of heart  transplantation, with excellent
survival outcome.

P180
Pediatric  heart  transplantation:  risk  factors  associated  with  acute
rejection
Azeka  E,  Barbero Marcial  M,Jatcnc  M,AulerJOC,  RamiresJAF,  Ehaid  M
Heart  Institute  (Incor) University  Of  Sao  Paulo Medical  School,  Sao Paulo,  Brazil

Background: Acute  rejection  is one  of  the  most  important  complications  in
the  heart  transplantation. The  purpose  of this study  was to  better  understand
factors  that  might  predict  a  worse  rejection  history.  Patients  and  methods:
Seventeen  children  underwent  to  heart  transplantation  from  October  92  to
February  98. Actuarial  survival  rate  was  94% at  1 year  and  85% at  5  years.
Mean  follow-up  period  of  2.5  years. Age  ranged  from  12  days  to  6  years
(mean:2.4  years), 52.9% were  male. The  diagnosis  of  rejection  was based  on
noninvasive  methods. The  immunosuppression  protocol  was  cyclosporine,
azathioprine  and  induction  therapy  with  polyclonal  antithymocyte  serum.
There  were  54 episodes of acute  rejection  and  we studied  the distribution  of
rejection  episodes, the number of episodes of rejection per patient.The  factors
evaluated  were  the  following: donor/recipient  sex match, blood  type, age at
transplantation  and number of infections per patients. Results:The episodes of
rejection  per  patient  ranged  between  one  to  eight  (mean  3.2+/-  1.9  and
median  3.0). The  major  incidence  of rejection  episodes occurred  on  the first
three months  after  transplantation  (72.2%), between  3 to 6 months  was 5.6%,
6  to  12 months  was 13% and more  than  12 months  was 9.3%. There  was no
correlation  between  donor/recipient  mismatch  for  gender, blood  type  and
age at transplantation  with  rejection  episodes (p=0.335;1.000;0.305). Greater
number  of  infections  were  associated  with  more  frequent  rejection  episodes
(p=0.002).  Conclusions: An  evaluation  of  the  medium-term  follow-up  of
children undergoing  heart  transplantation  indicates  that  excellent  results  can
be obtained with rejection management  and survillance protocol that empha-
sizes double immunosuppression  regimen with induction  therapy and nonin-
vasive  techniques  for  diagnosing  rejection. The  only  factor  associated  with
more frequent  number of rejection  was the greater number  of infections.

P181
Survival  after  late  intubation  in pediatric  heart  transplant  recipients
Paul  Checchia,  MD,  Ruchir  Sehra,  MD,  Richard  Chinnock,  MD,  Leonard  Bailey,
MD
Loma  LJnda  University,  Loma  Linda,  California,  USA

BACKGROUND: Cardiac  transplant  has excellent outcomes and survival in
children with  severe heart  disease. Long term predictors of poor outcomes in
these  patients  are  limited. This  study  evaluates  the  effect  of  late  intubation

(>  30 days post-transplant) on survival in these patients. METHODS: Data in
357 pediatric heart  transplant recipients (0-18 yrs) were reviewed to evaluate
outcomes  with  late  intubation.  RESULTS:  Overall  mortality  of  30%
(106/357)  was noted. 53 patients  (15%) required late intubation  and mechan-
ical ventilation. 15 of these patients  (28%) suffered  multiple  episodes of respi-
ratory  failure  requiring  multiple  intubations. The  etiology  of the  respiratory
failure  was  an infectious  agent  in  32 of the  patients  (60%). The  need  for  late
intubation  was not  affected  by age at tranplant.The  10 year actuarial  survival
of the late intubation patients was significantly  lower than those not requiring
such intubation (40% vs 69%, p=.03, see graph).The relative risk of mortality
following  late intubation  was  1.59  (CI  1.11,2.27).The  relative  risk of  death
was  incrementally  higher  in  those  patients  requiring  multiple  intubations,
2.38  (CI  1.6,3.53).  Infection  as the  cause  of  the  respiratory  failure  did  not
significantly  influence the relative risk of mortality, 1.02  (CI  0.54,1.92).There
was no  difference  noted  due  to age  at first intubation  (p>0.05). CONCLU-
SION:  Intubation  and  mechanical  ventilation  after  30  days  following  pedi-
atric  cardiac  transplantation  significantly  increases  the  risk  of mortality. This
risk  is further  increased with multiple late intubations.

P182
The  assessment  of  exercise  tolerance,  cardiac  function  and  wall
motion  using  stress  echocardiography  in  children  who  have  under-
gone  cardiac  transplantation
CCS.  SandorJ.E.  Potts, M.T.  Potts, E.  DeSouzaJ.D.  Waines, D.C  Human
Division  Of  Cardiology,  4480  Oak  Street,  IF  Clinic,  B.C.,  Vamouver,  Canada

Purpose: This study  compared  exercise  tolerance, cardiac  function  and  wall
motion  in  5 transplant  patients  (T)  with  12 healthy  controls  (C)  at  rest  and
during  progressive  exercise  using stress  echocardiography. Methods: Subjects
exercised on a semi-supine cycle ergometer to volitional  fatigue. M-Mode, 2-
D  echo  and  Doppler  were  performed  before, during, and  immediately  after
exercise. Results: Coronary  angiography  and  biopsy  results  were  normal  for
allTThe  median  interval between  transplantation  and  testing  was  10.9 years
for  T. While T  were  3.4  years  older  than  C, height,  weight  and  BSA  were
similar. T  did  less work  than  C  (980  vs  1219 joulesokg-1; p<0.03).  LV mass
and  resting and exercise  LV dimensions  were similar. SF increased  from  36 to
55% inT  and from  38 to 52% in C. Diastolic BP was higher inT, both  at rest
(90  vs 78 mmHg; p<0.01)  and  at peak  exercise  (90  vs 80 mmHg; p<0.005).
PeakVTI  was similar  (19.9 vs 20.5 cm) forT  and C. Resting CI  (3.20 vs 3.29
lomin-lom-2)  and  SVI  (31.7  vs 41.7  mlom-2)  were similar forT  and  C.At
peak exercise both CI  (5.87 vs 9.26 lomin-lom-2; p<0.002)  and SVI (39.1 vs
49.1  mlom-2; p<0.02)  were  lower  in  T. HR  reached  83% and  91% of
predicted  maximum  at peak  exercise inT  and C.Wall  motion  was normal in
all subjects. Conclusions:T achieved near-normal  exercise tolerance, although
they  were  able to  do  less work  than  C. T  had  lower  CI  and  SVI, and higher
diastolic BP  at peak  exercise  than  C. However, HR, systolic  BP, LV contrac-
tility  and wall motion  responses to exercise were normal inT.

P183
First  Experience  with  Daclizumab  in  Pediatric  Heart-  and  Heart-
Lung-Transplantation
Loeff,  M.,  Kozlik-Feldmann,  R.,  Reichel,  S.,  Romer,  U,  Diem,  H.,  Daebritz,  S.,
Reicharl,  B.,  Nelz,  H.
Department  Of  Pediatric Cardiology,  Munich,  Bavaria,  Germany

Daclizumab, a new adjunct  immunosuppressant,  is a human  IgG  monoclonal
antibody  against  the  Il-2-receptor  of activated T-cells  (CD-25+). So  far  data
after  thoracic  transplantation  are  only  available  in  adult  patients. Three
selected patients with  additional  preexisting or postoperative expected  organ
dysfunctionn  were treated with Daclizumab after  heart and heart-lung-trans-
plantation. Patient one, age two years, had primary pulmonary  hypertension,
patient  2  and  3, age  12 and  18 years, had  Fontan-circulation  with  severe
cardiac failure. Daclizumab  was administered pre and post transplantation  (0.5
mg/kg)  and  on p.o. day 8, 22, 36, 50  (1 mg/kg)  (pts. 2 and  3); patient  1 had
only  pre operative  dosage. In  addition, patients received  cyclosporin A (pt. 2
and  3) or tacrolimus (pt. 1) combined with mycophenolate mofetil  and pred-
nisone. The  aimed drug  levels of cyclosporin A and tacrolimus  were reduced
by  one  third  (200-250  ng/ml  and  10-12  ng/ml,  respectively).  CD-25+
lymphocytes  were measured  every  third  day. Daclizumab  was well  tolerated,
no adverse effects  were noted. CD-25+  lymphocytes were completely elimi-
nated  in  all  cases. There  was  no  acute  rejection  during  follow-up.  Patient  3
developed  transient  renal failure  after  an excessive CPB time; no other  organ
complications  were  observed. These  preliminary  results  show  an  excellent
suppressant  effect  of  daclizumab  on  CD-25+  lymphocytes  in  pediatric
thoracic  transplantation. The  dosage  of other  immunosuppressive  agents  was
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reduced to protect  from  renal and other organ failure; no acute rejection  was
observed. Further investigations are necessary to assess the potential advantage
of daclizumab  as adjunct  immunosuppressant  in selected patients with poten-
tial organ complications caused by standard  immunosuppression.

P184
Infection  and  Rejection  in  Pediatric  Heart  and  Heart-Lung-
Transplantation:  Comparison  of  Mycophenolate  Mofetil  and
Azathioprine
Reichel,  S.,  Loeff,  M.,  Kozlik-Feldmann,  R.,  Duroux.A.,  R"mer,  U.,Tiete,A.,
Daebrilz,  S.,  Reicliart, B.,  Netz,  H
Department  Of  Pediatric  Cardiology, Munich,  Bavaria,  Germany

Currently  either Mycophenolate  Mofetil  (MMF) or Azathioprine  (AZA) are
used  as immunosuppressive  adjuncts  in  pediatric  heart-  (HTX)  and  heart-
lung-transplantation  (HLTX).We  examined  the  difference  between  these
agents regarding infection  and rejection.Thirteen  patients, age 6 months to  18
years, treated with MMF (group  1, HTX n=9, HLTX n=4) were compared to
a group  of 10 children, age 2  to  15 years, treated  with AZA (group 2, HTX
n=4,  HLTX  n=6).  All  patients  received  Cyclosporine  A,  FK  506  and
Prednisone  in  addition. The  mean  follow-up  was  283  (group  1)  and  186
patient  months  (group  2). All episodes of infection  and  rejection  were regis-
tered. The  number  of simple  infections  without  hospital  admission  was two
times  higher  in  the AZA-group  (AZA  0.44  vs. MMF  0.21  simple  infec-
tions/patient  months).The  number  of severe infections  necessitating hospital
admission  was  less  in  group  2  (AZA  0.1  vs.  MMF  0.17  severe
infections/patient  months). Acute  rejections  (AR)  were  only  seen  in  the
AZA-group  in 5 of  10 patients  with more  than  one  episode per  patient  in 2
cases (AZA 0.17 rejection/patient  months). No AR occurred in group  1. One
case of chronic rejection  was seen in the MMF-group. No patient died during
the follow-up  period. In pediatric patients  after  HTX  and HLTX the overall
number  of  infections  was low  in both  groups. Simple  infections  were  more
frequent  under AZA; in  comparison, severe  infections  occurred  more  often
under  MMF. However, AR  was not  seen  under  MMF. In  conclusion  MMF
seems to be an acceptable alternative to AZA in the pediatric population  after
HTX and HLTX. Further follow-up  is necessary to compare the incidence of
long-term  graft  survival  in both groups.

P185
The  mid-term  outcome  of living-donor  lobar  lung  transplantation
in  3 Japanese  pediatric  patients  with  primary  pulmonary  hyper-
tension
Nakamura,  K.,  Saji,  T.,  Ozawa,  Y., Takeuchi,  D.,  Hoshida,  H.,  Nakayama,  77,
Ishikita,  T., Matsuura,  H.
Department  OflSt  Pediatrics,Toho  Utiiversity,  Ota-Ku,Tokyo,Japan

Lung  transplantation  has been  practical  choice  of treatment  for  the  patients
with end-stage primary pulmonary  hypertension  (PPH) in  US with  encour-
aging early  results. However, mid-term  follow-up  of cardiac  and  pulmonary
function  have  not  yet  been  fully  documented.  From  5/1995  to  10/  1996,
living-donor  lobar lung  transplantation  (LDLT)  was performed  at  Childrens
Hospital of Los Angeles  for  3 Japanese pediatric patients with PPH  in whom
oral  PGI2  were  ineffective. Their  ages  at operation  were  11,12, and  14 y/o.
The  preop  NYHA  class  were  IV, II, and  III, respectively. The  average  preop
mean PAP was 71 mmHg, and mean pulmonary /systemic  vascular resistances
were 17.9/20.4 uom2.Each  recipient  received a right  lower lobe  from  recip-
ient’s father  as a right  lung and a left  lower  lobe  from  recipient’s  mother  as  a
left  lung. Mean  follow-up  period  was 58 months. No one of the  donors had
any  complication. Their  initial  immunosuppressive  regimen  consisted  of
cyclosporin,  predonisone,  and  azathioprine. No  serious  complications  nor
chronic  rejection  has  been  reported.  Cardiac  cath.  at  lyr  after  the  LDLT
revealed normal mPAP and mean pulmonary /systemic  vascular resistances of
2.0/21.7  uom2. NYHA  class  was  I  in  all patients.TBLB  revealed Ao -  Al.
Mean PFTs results were as follow: FEV1.0AF82% at lyr, 78% at 2yrs,and 77%
at 3 yrs. FVC were  100% at 1 yr, 109% at 2yrs, and  107% at 3yrs, respectively.
Conclusions: Mid-term follow-up of 3 pediatric LDLT patients with PPH has
demonstrated  favorable  cardiopulmonary  function  and  quality  of  life.
Consequently,  LDLT  appears  to  be  one  of  alternate  therapeutic  options  in
pediatric patients with PPH who are rapidly deteriorating.

P186
Ascending  Aortic  Aneurysm  after  Pediatric  Heart  Transplantation.
Case  report of an unusual  complication.

Jatene,MB;Azeka,E;Atik,E;  Riso,A;Tanamati,C;  Barbero  Marcial,M.
Heart Institute  Of  University  Of  Sao Paulo Medical School, Sp, Sao Paulo, Brazil

Pediatric  orthotopic  heart  transplantation  is a recognized  and well  stablished
surgical procedure to treat some congenital heart defects or different  acquired
cardiomyopathies. The  occurence  of problems  related  to  immunosupression
are  well known  and  the  objective  of this report  is to  present  an  uncommom
and potencially lethal post-operative complication  in a child  after  heart trans-
plantation. In our  experience  with 30 children  transplanted  since  November
1992,  with  ages  ranging  from  12  days  to  12  years, a  28  month-old  boy,
weighting  11 kg, with  diagnosis  of severe dilated  cardiomyopathy  was trans-
planted on December  1995.The  child had pre operative left  ventricle  ejection
fraction  of  14%.  Orthotopic  heart  transplantation  was  performed  on
December  1995; no surgical problems or immediate  post operative complica-
tions were observed. Immunosupressive therapy consisted of cyclosporine and
azathioprine  as basic  drugs. The  child  was discharged  from  the  ICU  in  10th
PO  day and  from the  hospital  in the 38th PO  day, after  had treated a respira-
tory  infection.  After  5  months  of  clinical  assymptomatic  follow  up, in  a
routine ECHO, a dilatation  in  the  ascending  aorta  was observed. An  NMR
confirmed  the  diagnosis, with  observation  of  an ascending  aortic  aneurysm,
with  3.8  cm  in  its  transverse  diameter.  Surgery  was  performed  by  midline
sternotomy  and  before  opening  the  sternum  heparinization  (4mg/kg)  was
done  and  the  right  femoral  artery  was cannulated. The  ascending  aorta  was
exposed  and  CPB  was initiated.After  opening the  aorta, a left  anterior aortic
aneurysm  was  confirmed;  a  bovine  pericardium  patch  was  sutured,  recon-
structing  the  aortic  wall, excluding the  aneurysm  . Good  heart  recovery  was
obtained; hypertension  was  detected  in  ICU, well  controled  with  captopril.
Immunosupressive  drugs  were maintained during  post  operative period. The
child  was discharged  from  the  hospital  in 7th PO  day; post  operative  ECHO
and NMR  showed  absence  of  aortic  aneurysm. After  48  months, he  is in a
good  clinical condition, with  normal ECHO  studies performed  every 3 to 6
months,  followed  by  outpatient  clinical  visits. We  conclude  that  he  surgical
solution  was safe, with no morbidity  after  48 months of operation.

P187
Indicators  for  Pacemaker  Dependency  in  Patients  after  orthotopic
Heart  Transplantation
Tenderich  C,  Schulze  B,  Hansky  B, Schulz  U, Minami  K,  Koerfcr  R
North-Rliine-  Westfalia,  Bad  Oeynhauscn,  Germany

Introduction:  Indications  for  permanent  pacemaker  implantation  (ppi)  after
heart  transplantation  (Htx)  are uncertain, especially  in the  early period  (four
weeks)  after  transplantation.  As  well  uncertain  are  parameters  concerning
pacemaker  dependency  in  the  early  versus  late  period  after  HTx.  Results:
1030 HTx  have been perfomed between March  1989 and December  1999. In
96  patients  (9.3%)  ppi  was  necessary,  71  patients  (  74% )  received  a dual
chamber (DDD-R)  ,25  (26%)  a  single chamber system (21 pts.WI-R,3 pts.
AAI-R  and  1 pt.VDD).Indications  forWI-systems  were symptomatic  brad-
yarrhythmias  during  atrial  fibrillation  in  6 pts, intermittent  total AV-bl.in  12
pts  and symptomatic  SA-block  in 3 pts. DDD  were  implanted  in  31 pts with
intermittent  total AV-bl., in  21  pts with  sinusbradycardias, in  7  pts  with  sick
sinus node  and  in  3 pts with  SA-block.The  single lead system  was implanted
due  to AV-bl. and  the AAI in  3 cases due  to sinusbradycardia. Early  implanta-
tion  (<=  four  weeks  after  HTx)  was performed  in  27  cases  (28%)  and  late
implantation  (>  four  weeks)  in  68  pts  (72%). 24  pts  (25%)  have  died  in  the
following  0.6  to  73 months  (mean  13)  after  pmi, 11  pts  (46%) due  to severe
rejection, 9  pts  (38%) due to  sepsis and multiple  organ  failure  and  2 pts (9%)
due  to myocardial infarction. In two other patients (9%) a sudden heart death
was  documented  by  holter  monitoring.  Recipient  or  donor  age, ischemic
time, number  of  myocardial  biopsies, heart  rate  before  pmi  and  early or  late
implantation of the pm were not related to long term pacemaker  dependency.
In the early period 31% of the pts. were pm dependent  vs. 29% after  a mean of
43 months  follow  up.The one  year mortality  rate in pm-pts  (25%)  after  HTx
was higher  than  in pts without  pm (21%), but did not  reach statistical  signifi-
cance. Conclusions: Most symptomatical bradyarrhythmias in the early period
after  HTx  are emerging on  the  basis of milde, moderate  or  severe  rejections
and  can  be  sufficiently  treated  by  modification  of  the  immunosuppressive
protocol  in combination with  positively chronotrope medication  and tempo-
rarely  epicardial  pacing. In  lack  of reliable  parameters  predicting  pm  depen-
dency  after HTx  early implantation should be avoided whenever  possibly.

P188
Influence  of  mechanical  circulatory  support  on  the  incidence  of
neoplasia  following  long-term  survival of heart  transplantation
Schulze  B, Tenderich  C,  Schulz  U, Banayosy A,  Minami  K,  Koerfer  R
North-RJiine-  Wesfalia, Bad  Oeynhausen,  Germany
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Introduction: Incidence  and  mortality  of malignant  neoplasia  after  long  term
survival  of  cardiac  transplantation  (HTx)  are  higher  than  in not  transplanted
people and depend to rise factors. Predominandy  are skin-, bronchial-, urogen-
ital-  and  lymphoproliferative  neoplasia  (NPL)  in  3̂15% of organ  recipients.
Methods  and  Results: Between  March  1989  to  May  2000  1050 HTx  were
performed  analog  to  Lower  and  Shumway.  162  pts.  (15%)  were  bridged  to
HTx  with five different  assist devices. The  centrifugal  pump/Biomedicus  was
implanted  for mean 3 days (1 hour ^  15 days), the Abiomed-system  for mean 7
days  (12̂8),Thoratec  for  mean  55  days  (32̂08), Novacor  for  mean  150 days
(10-494) and Heart Mate for mean  145 days (14-730). All pts. were  sucessfully
transplanted.  102  of  1050 pts. (9.7%), m/w  94/8, developed  under  the  influ-
ence  of  immuno-suppressive  medication  a malignoma:  Cutane  NPL  n=24
(24%1 m/f=23/ l ;  bronchial-carcinoma  n=21  (21%), m/f=22/l;  gastroin-
testinal-NPL n=20 (20%):esophagus-ca.n=3,m=3, gastric-ca. n=5, m/f=4/l,
colorectal  n=6, m=6, pancreatic-ca. n=3, m=3, liver/gall  bladder-NPL  n=2,
m2̂,  urogenital  n=19  (19%),  Hodgkin  and  Non  Hodgkin  lymphoma
(HL/NHL)  n=16  (16%),  m/f=14/2,  gynecologic  n=2  (2%),  glandula
thyreoidea n=l , f=l.  12 pts. suffered  from  two malignant  NPL and  1 pt. from
three  different  NPL. 4/162  pts.  (2%)  developed  a  neoplasia  after  MCS  as
bridging  to  HTx:  Heart  Mate-gastric-carcinoma.and  prostata-ca.,  Novacor-
mamma-ca.andThoratec-bronchial-ca.  58/102  pts. (57%)  died  in  the  follow-
up  period  of mean  43 months  (91̂20), pts. with  gastrointestinal  tumors  had
the  highest  mortality  of  90%, followed  by  bronchial-NPL  71%,  gynecologic
NPL  67%, HL/NHL  63%, urologic-NPL  37% and  cutane  21%.  Discussion:
This retrospective  analysis of the incidence of different  malignoma in pts. who
underwent  cardiac transplantation  (9.7%) correlates to reports of other investi-
gators with a dispersion of  3̂15%.  In contrast to reported  hypothesis mechan-
ical  circulatory  support  has  no  influence  on  the  development  of  malignant
neoplasia.  Prospective  studies  comparing  different  parameters  and  their
influence on NPL induction  are necessary.

P189
Results of  bicaval  heart  transplantation  in  children
Barker C.L.,  Mairoudis  C,  Hillman  N.,  Rodgers  S.,  Crawford  S., Pahl E.
Children’s Memorial Hospital,  MIC  22,  Chicago, II, U.S.A

Purpose: Review our  results with the  bicaval anastomosis technique  for  heart
transplantation  in  children. Methods: From  1995 through  2000, 35 consecu-
tive pediatric  patients  underwent  cardiac transplantation  using a bicaval tech-
nique. Diagnoses were cardiomyopathy (18),complex congenital heart disease
(6), failed  Fontan  (4), failed  atrial  baffle  (3), and  adriamycin  toxicity  (4). Age
ranged  from  1  month to 47 years, mean age was 8.7  + 7.7 years. Results:There
were  2 operative  deaths (6% early mortality)  at  1 and 6 weeks post-transplant
from fixed pulmonary  hypertension  and  from  a massive  unresectable  abdom-
inal  lymphangioma.  Donor  ischemia  time  ranged  from  71 to  238  minutes
(mean  156  +  92 minutes). No  patient  required  a pacemaker  or  late  tricuspid
valve  replacement. No  patient  had  a postoperative  superior  or  inferior  vena
cava  pressure  gradient.  Perioperative  echocardiograms  showed  tricuspid
regurgitation  (TR)  to  be  trivial  (24), mild  (7), and  moderate  (3)  for  a mean
early TR  score of  1.3  – 0.1. Follow-up  echocardiograms  ranged  from  0.5-4
years  post-transplant  (mean  1.9  years). TR  was  then  assessed  as  trivial  (14),
mild  (15), and moderate  (3) fora  mean  late TR  score of  1.5  – 0.7, not statisti-
cally  different  from  perioperative TR  (p  =  0.3). Conclusion: In  children  the
bicaval technique  of heart  transplantation  can  be performed  with  acceptable
donor  ischemia  times, has a low operative mortality, and is not associated with
progressive  tricuspid  regurgitation. The  bicaval  technique  greatly  facilitates
cardiac  transplantation  after  failed  atrial  baffle  procedures, failed  Fontan, and
after  Glenn  procedures. We  recommend  the  bicaval  technique  as the  proce-
dure of choice for  cardiac transplantation  in children.

P190
Outcome  of pediatric  heart  transplant  recipients  without  induction
of immunotherapy  with polyclonal  or monoclonal  antibodies
Amin  Parsa  M,  Blanz  U, Tenderich  C,  Knyphauscn  E,  Minami  K,  Meyer H,
Koerfer R
Georgstr. 11, Bad Ocyhausen,  Germany

Background:The  regular usage of polyclonal or monoclonal  antibodies in the
immediate  postoperative  period  after  pediatric  heart  transplantation  is
controversial. Alternatively  the  induction  of  immunosupression  could  be
attained with Cyclosporine A,Azathiprine  and Glucocorticoids subsequent to
the reduction and adjustment  of the dose. We report  in this retrospective eval-
uation  the outcome  of 72 pediatric  heart  transplant  recipients, who  have not
received  induction  immunotherapy  using  antibodies  against  cell-surface
proteins.  Patients: Between  1988  and  2000  cardiac  transplantation  were

performed  in 72 pediatric patients at an age of one week up to  16 years (mean
7,4)  in  our  center.  The  induction  immunotherapy  was  composed  of
Cyclosporine A, Azathioprine  and Methylprednisolon. After  the early stages of
the  posttransplant  period,  a  Cyclosporine  monotherapy  was  possible  in  27
patients. Combination  with  Methylprednisolon  was necessary  in  15 patients.
The  acute  rejections  were detected  non-invasively  and treated primarily  with
Steroid-pulse-therapy. Results: We  observed  74  cases of acute  rejection  in  18
patients  (25%). Nine  patients  were  treated  sufficiently  in the  above  described
manner.  In  5 cases, where  repeated  rejection  episodes  occurred,  we  replaced
Cyclosporine A with Tacrolimus. In 4 patients  with swear and steroid-resistant
acute rejection  we administrated monoclonal  antibody OKT3  as an antirejec-
tion  agent. Two patients  survived. The  early  and  late  mortality  of  all patients
werel6,l%  and 6,4% respectively. We observed  14  cases of renal  insufficiency,
one  case  of  graftvasculopathy  and  one  neoplastic  disorder.  Steroid-related
diabetes  was  noticed  in  two  Patients.  Conclusion:  The  induction  of
immunotherapy  with  Cyclosporine  A, Azatioprine  and  Glucocorticoids
following  the reduction  and  adjustment  of the  necessary  dosage  established a
sufficient  immunosuppressive shield in the early and late posttransplant period.

P191
Daclizuinab  induction  therapy  in pediatric  cardiac  transplant recip-
ients
Coleen  E Miller RN,MS,PNP,  Chris Rudd Pharm.D,James Jaggers MDJennifer S
Li MD,A.  Resai Bengur MD
Box 3107,  North  Carolina, Durham,  U.S.A

 ̂Acute  rejection  is  a  major  source  of  morbidity  in  the  first  twelve  weeks
following cardiac transplantation. Repeated or severe episodes of rejection may
predispose  to  accelerated  graft  vasculopathy  or  chronic  vascular  rejection.
Triple drug immunosuppression  has been the mainstay in most centers, but the
incidence of acute rejection  remains relatively high. The addition of induction
immunotherapy  may  increase  the  risk  of  opportunistic  infections  and
lymphomas. Daclizumab, a molecularly  engineered  human IgGl  monoclonal
antibody  to  the  IL-2  receptor,  has been  shown  to  reduce  acute  rejection  in
adult  cardiac  and  renal  transplant  recipients  without  an  increase  in  the  inci-
dence  of infections  or lymphoproliferative  disorders. The  experience  in pedi-
atric transplant patients  has been limited.We  evaluated 8 consecutive pediatric
cardiac  transplant  patients during  the  first  12 weeks  following  transplant. The
first 5 recipients received standard triple  immunosuppressive  therapy only. The
subsequent  3 recipients  received  daclizumab,  1.0  mg/kg  IV  at  the  time  of
reperfusion, at 8 days and then every two weeks for a total of five doses in addi-
tion to standard triple therapy. Neither group had any reactive T or B cell anti-
bodies  at the  time of transplant. Each patient  in  the non-treatment  group had
at least one episode of ISHLT grade 3 rejection with no grade 3 episodes in the
treatment  group (p=0.018).The  mean  frequency  of  acute  rejection  episodes
(ISHLT grade 2 or  greater)  was 0.25  per  patient  in  the  non-treatment  group
and 0 for  the  treatment  group  (p=0.018).There  were no  adverse reactions  to
daclizumab  and  no  significant  difference  in  the  incidence  of  opportunistic
infections. Daclizumab induction  in pediatric  cardiac  transplant recipients was
associated  with a significant  reduction  in  the  frequency  and severity of acute
allograft  rejection  without  significant  adverse  effects.

P192
Echocardiographic  surveillance  following  paediatric  cardiac  trans-
plantation: which parameters  are  reliable?
Jean-Luc  Bigras,  Myriam  Brassard,  Naticy  Poirier,  Daniel  Cartwright,  Suzanne
Chartrand,  Claude Chartrand.
Hopital Saintejustine,  Universite de Montreal,  Quibec, Montrtal,  Canada

Objective The role of echocardiography  to detect  rejection  following  cardiac
transplantation  (CTx)  remains  controversial.  Thirty-eight  children  have
undergone  CTx  at  Hopital  Ste-Justine  between  1988  and  2000.  Rejection
surveillance  was accomplished preferentially  by serial echocardiograms and by
periodical  endomyocardial  biopsies. A  total  of  376  biopsies  were  performed
during  a  mean  follow-up  period  of  66  months  (range  1̂157  months).
Rejection requiring pulse steroid therapy was identified  in 29 biopsies (Group
1) and 347 biopsies showed no need for intervention  (Group 2).To determine
which echocardiographic parameters were  useful  to detect rejection, we anal-
ysed echocardiographic  data collected at the time  of these biopsies, measuring
ventricular  mass and systolic/diastolic  function. Results  Groups  1 and 2 were
comparable  with respect to mean body surface  area  (1.34+0.4  vs 1.26–0.4,p
= 0.31).The  left  ventricular  mass index  (LVMI)  was significantly  increased in
Group  1 (114.4–40 g/m2)  compared to Group 2  (95.7–32 g/m2,p=  0.005).
Systolic  function  was significantly  decreased  in  the  presence  of rejection, as
measured  by  shortening  fraction  (Group  1  =  0.33+0.07  vs Group  2  =
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0.36+0.06,  p  =  0.03)  and  heart-rate  corrected  velocity  of  circumferential
fibre shortening  (Group  1 =  1.72+0.42  vs Group 2 =  1.99+0.55, p  =  0.03).
Parameters examining diastolic function  were not significantly  different  in the
presence or absence of rejection  (isovolumetric relaxation time, p = 0.07; ratio
of mitral E and A waves, p = 0.49; mitral E wave ascending pressure  half-time,
p  =  0.34  and  descending  pressure  half-time,  p  =  0.27). Conclusion  Serial
echocardiographic  surveillance  is a reliable  non-invasive  method  for  identi-
fying rejection following cardiac transplantation. An increase in LVMI and /or
a decrease in systolic function  is suggestive of rejection.

MAY 28  Time: 14:00-15:30
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School Health/Preventive  Cardiology
P193
Physical  fitness of urban US  children
Chatrath,R.,  Sermtto,M.,Tlwele,D
Uttii’ersity OfIllinois  /Cook  County  Children’s Hospital, Chicago,  II,  U.S.A

There has been a growing concern in the US that physical fitness  (PF) of chil-
dren  is decreasing. The  objective  of this study  was to  measure the  level of PF
in a large US urban population  and compare  it to the  results of a widely  used
reference  study  from  Canada. Bruce  treadmill  protocol  was utilized  to  eval-
uate the endurance time (ET) of 525 children 4 to  18 year old (303 males and
222 females).The  subjects  (S) were  from  Chicago  and they  were referred  for
evaluation  of chest  pain, syncope, shortness  of breath, innocent  murmurs  or
suspected arrhythmias. All S had history, physical examination  and  electrocar-
diogram and when indicated chest x-ray, Holter monitor and/or  echocardio-
gram. They  were  included  in  the  study  only  if cardiopulmonary  pathology
was  excluded. The  mean  maximal  heart  rate  in  males  was  192 +-  15 and  in
females  was  194 +-  14 beats/minute. ET  increased  with  increasing  age  in
males;it  increased  up to  10̂12 years of  age in  females  and  thereafter  levelled
off.  Results  were  compared  with  those  of the  reference  study  that  included
327 S from  a small city population  in Canada. Mean ET of our S  were signif-
icantly lower (p<0.03).When  the S were placed in percentile groups based on
the  reference  study, 61%  of  males  and 81%  of females  performed  below  the
25th percentile.There  was a strong negative correlation between BMI and ET
(p<0.0001), suggesting that obesity is a major contributor to decreased PF For
each  unit  rise  in  BMI  the ET  fell  by  0.0693  minute. Compare  to  S in  the
reference study, children  from  a  large  US  metropolitan  area  have  markedly
reduced exercise  capacity suggesting poor  PF. Inactivity  and  lack of fitness, if
unchecked, are likely to lead to cardiovascular  problems in  adulthood.  Efforts
should be made to promote  an active life style in childhood.

P194
Psychosocial  inventory  method  for  children/adolescents  with  heart
disease
Anna-Lena  Birkeland,Annika  Rydberg
Dept  Of  Clinical  Scietices,  Paediatrics,  Section Of  Paed.Cardiol,  Umea,  Sweden

The extensive development  of paediatric cardiology  has given result in a new
group  of surviving  patients  with  complex  congenital  heart  disease  and a
complex  psychosocial  situation. Along  with  medical  development,  there  is  a
need  for  specific  psychosocial  instruments  to  measure  and  describe  the
psychosocial  complexity. Such a method  is now invented. STUDY  GROUP
Ninety-seven patients, 47 boys and 50 girls were graded into three  categories
(I-III) with respect to complexity of congenital heart disease (CHD). Group I
comprised  42  patients,  group  II  20  patients  and  group  III  35  patients.
METHOD The  inventory  method  is based  on  a  life  quality  model  divided
into  3 spheres; personal, interpersonal  and external. Each sphere  is composed
of  a  part  of  symptoms  and  a  part  of  interventions. The  personal  sphere
describes the child’s individual psychological  distress symptoms and interven-
tions  needed. The  interpersonal  sphere  evaluates symptoms/problems  in  the
family, school and corresponding interventions.The  external sphere describes
the need for and execution of medical, social and economic support related to
the  heart  disease. The  severity  of  the  symptoms/  interventions  is  evaluated
using  a  4  point  Lickert  scale  ranging  from  0  to  3. RESULTS The  most
frequent  symptoms  were somatic  symptoms-personal  (19/97), family symp-
toms-interpersonal  (68/97)  and  health  care  related  needs-external  (71/97).
The most frequent  interventions were support of parents/pair  therapy-  inter-
personal  (408/1526), health  care  contacts-external  (307/1526)  and  social

investigation/  information  -  external  (229/1526). Family  symptoms  consti-
tuted  the  most  severe  separate  interpersonal  variable  and  support  of
parents/pair  therapy the  most  extensive  intervention. As expected  the  group
of  patients  with  the most  complex  CHD  showed  the  most  common  and
severe  needs  of  support  (fig.l).  CONCLUSION  This  method  invent
psychosocial  symptoms  and  measures  the  need  of  psychosocial  support  in
patients with  complex  congenital  heart  disease  and should  have  implications
in clinical work. A manual  for the method  is presented  as an appendix.

P195
Dental  health in children prior to  cardiac  surgery
Laurie  K.,  ClarksonJ.,  Gladman  C,  Patel  R.G.
Non  Member, Hospital R.oad,  Pendlebury, Manchester,  UK

Children  with  congenital  heart  disease  have  an  increased  risk  of  infective
endocarditis  from  bacteraemia  induced  by invasive dental procedures  or poor
dental  hygiene. The  aim  of  this  study  was  to  record  the  dental  health,
behaviour  and  experiences  of  parents  and  children  requiring  open  heart
surgery. Factors associated with the presence of dental  disease were also inves-
tigated.  Children  attending  cardiac  surgical  clinic  over  2  consecutive  years
participated in the study.A dentist (JO)  used a structured interview with both
parents  and  children. The  family’s  experience  of  dental  services  and  dental
behaviour were also recorded.Treatment  required  prior to surgery  was noted.
Out  of  89  children,17  were  found  to  have  untreated  dental  decay  severe
enough  to  place them  at  risk  from  bacteraemia.  10 children  had  concurrent
evidence of dental  abscesses. 53 Children  (60%) had previously seen a dentist
and  the dentists were aware of the  underlying cardiac condition  in  41 (77%).
62  children  brushed  their  teeth  regularly  but  only  50% brushed  their  teeth
twice daily. Only  11 children  (12%) had additional  flouride  supplementation.
28  children  (45%)  used  a  high  flouride  toothpaste.Variables  included  in
logistic regression model  were dental  attendance, parental  awareness of endo-
carditis  risk, previous  dental  treatment, brushing  teeth  and  flouride  supple-
ments. None  of the  variables  reached  significant  values  (p<0.05) This  study
emphasises  the  need  for  better  education  of  parents  and  children, regarding
the importance of better hygiene  and dental attendance. Integration  of dental
services into  the  care of  children  with  cardiac  defects  and collaboration  with
the cardiac team is essential.

P196
Primary  prevention  of  coronary  artery  disease  in  children  of  czech
republic
Urbanoi’a Z.,  Samanek  M.  Department  Of  Pediatrics  1St  Medical  Faculty  Charles
Utiiversity, Praha, Czech  Republic

Total  cholesterol  level  is  higher  than  mmol/1  in  26% of  school  children  in
Czech  Republic. The  individual  approach  in  coronary  artery  disease  (CAD)
prevention  begins  in  early  childhood  by  identifying  children  at  risk.
Pediatricians  in Czech Republic  are obliged  to measure lipoprotein  profile  in
children  at the  age of 5 and  13 years.The  7 year experience of the  population
approach  in children  oriented  on  a decrease  in  lipid  levels especially  in  chil-
dren  with  familial  hypercholesterolemia  and  also on  a decrease  of  other  risk
factors of CAD (hypertension, obesity, physical inactivity and smoking will be
discussed.

P197
Emciacy, safety  and  compliance  of bile  acid  sequestrants  in  children
with  familial  hypercholesterolemia
Urbanova  2
Department  Of  Pediatrics,  ISt  Medical  Faculty,  Charles  University,  Prague,  Czech
Republic

Heterozygous  familial  hypercholesterolemia  (HeFH)is  a common  disorder
(1/500), associated with  an early coronary  artery disease. In the  wast  majority
of patients  low saturated  fat  and  cholesterol  diet  have only  a small  effect  on
reduction of cholesterol  levels. The  age  at which  the drug  therapy  should  be
started  is controversial.The US NCEP recommended drug therapy should be
consireded  if  after  appropriate  diet  remains  LDL/C  level  higher  than  4,9
mmol/1 in  boys over  10 years of age with  family  history  of premature  CAD.
27 boys with HeFH aged  10-12 years werw treated by Colestipol 2x5g/d or
Cholestyramin  2x4g/d.  TC  and  LDL-C  levels  decreased  significantly
(p<0,001) by 21% and  23% after  3 years.There were no significant  changes in

’ HDL-C, TG, BMI,  hepatic  transaminases, ALP, routine  hematology  and
thyroid  function.  Conclusion: This  study  in  boys with  HeFH  has shown  the
cholesterol reducing effect  without any adverse effects  and with good compli-
ance of bile acid sequestrants.
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P198
Autonomic  function  in  adolescent  patients with  orthostatic  dysreg-
ulation  according  to heart  rate variability (HRV)
Yutaka Kikuchi,  Yuko Sato, Hirohiko  Shiraishi, Mariko Y. Momoi
Department  of Pediatrics. Jichi  Medical School. Tochigi,Japan

Many adolescent patients with orthostatic dysregulation  have been thought to
have autonomic dysfunction  in Japan. But there is no report  to clarify  the rela-
tionship  their  symptom  and  autonomic  dysfunction  in  adolescence. We
assessed autonomic  function  in such patients and investigated the etiology of
their symptom  using heart  rate  variability  (HKV). Methods: Subjects  were 16
healthy  controls  (Controls)  and  16  patients  with  symptom  of  headache,
nausea, abdominal pain and vertigo  at standing (OD).We performed  24-hour
electrocardiography  and calculated  the subjects’ autonomic  function  using a
heart  rate  variability  method  (Analyzed  software:  MemCalc/CHIRAM).We
also  performed  a  time-domain  analysis  (SDNN,  rMSSD, pNN50)  and a
frequency-domain  analysis  (LF, HF, LF/HF)  and  figure  analysis  (Triangular
index, Lorenz  plots). Results: Controls.OD. SDNN(ms)  194+/-142,  168+/-
26.7.  rMSSD(ms)  45.1+/-14.2,  53.0+/-21.2.  pNN50(%)  21.6+/-9.27,
29.8+/-18.1.  LF(ms2)  960+  /-492,  911+/-62.6.  HF(ms2)  522+/-302,
630+/-477. LF/HF  2.04+/-0.663, 3.36+/-1.70*(p<0.05).Triangular  index
23.7+/-10.6, 35.6+/-13.8*. Conclusion:  Patients  with  orthostatic  dysregu-
larion  showed  significantly  higher  sympathetic  nerve  activity  (LF/HF  ratio)
and  total  variability of heart  rate  (Triangular  index)  than  controls. These  data
showed  hyperactivity’and  easily variable autonomic  function in patients with
orthostatic  dysregulation.

P199
Which  sign  is  conspicuous  for  detection  of  atrial  septal  defect  in
Japanese  screening  system  for school  children?
Mamoru Ayusawa,  Masao Miyashita,  Kazuo  Taniguchi,  Hiroshi Kanamaru, Masao
Yamasuge,  Kensuke  Karasawa, Nobutaka  Noto,  Naokata  Sumitomo, Totnoo Okada,
Kensuke Harada
Department  of  Pediatrics, Nihoti  Utiivcrsity  School  of  Medicine,  Tokyo,  Japan,
173-8610

Objectives  : To  accurately  detect  atrial  septal  defect(ASD)  in  Japanese
screening  system  of  cardiac  disease  for  school  children  using  phonocardio-
gram(PCG)  and electrocardiogram(ECG), findings  of screened students  were
analyzed. Method  : Sixty students were screened  as suspicious ASD because of
systolic murmur  on PCG or  incomplete  right  bundle branch block  on ECG
from  16 districts in Tokyo between  1996 and  1999. As final diagnosis  reported
from  cardiologists, thirty-two  were diagnosed  as ASD and twenty-eight  were
not.  Several  signs on PCG and ECG were  measured  and compared  between
ASD group and non-ASD group.Welch’s test and chi square test were used for
statistical  analysis  and  differences  were  considered  to be  significant  with  p
values  less than  0.01. Result  : Concerning  to PCG, averaged Q-I  time  were
121.3  and  105.3msec,  the  variance  of  width  were  1.70  and 3.01, in ASD
group and non-ASD group respectively, and both differences  were  significant.
Concerning  to ECG, averaged  height  of  P  wave  in VI  were  0.195mV  and
0.094mV, higher R’ than R  were seen in 66.7% and 25.0%, notch  phenomena
in inferior  leads were seen  in 87.9% and 42.9%, and abnormal progressions of
T  wave  in  precordial  leads  were  seen  in 62.5% and 3.6%, respectively. All of
these  comparisons  had  significant  difference.  Conclusion  : Signs  on PCG
were not specific  for detecting ASD except Q-I time and variance of width in
second sound. ECG shows more signs than PCG, such  as notch phenomenon
with  high  sensitivity  or  abnormal  T  progression  with  high  specificity.
However, PCG has the possibility to disclose other  cardiac  disease  than ASD,
it  is necessary  to  interpret  both  instruments  for  screening  cardiac  disease  in
school  children.

P200
Echocardiographic  evaluation  of  wheelchair-bound  basketball
players  with  paraplegia
Teiftk  Karagoz, Sana  Ozer, Volga  Bayrakci, Nevin  Ergun.
Fellow, Bestekar Sokak,  28/9,  Kamklidere,  Cankaya,  Ankara,Turkey

A marked decrement  in cardiopulmonary  function  has been shown  in seden-
tary  men whose  lower  limbs  has been  immobilized  for  years, the cardiopul-
monary  function  of paraplegics who regularly  activate their  upper limps and
trunk  has been suggested to be near normal  in a few studies. The purpose of
this study was to evaluate the left  ventricular dimensions, left  ventricular mass,
systolic and diastolic function  in paraplegic basketball players by echocardiog-
raphy.The study group consisted of 11 paraplegic  male basketball players who
regularly  play basketball  for at least 2 years (on a high school basketball team)

and the control group  consisted of  11 healthy male adolescents of similar age
and  weight. The  study group  were  all postpolio  subjects. The  median  age of
study  and control  group  were  17 (15̂20)  and  17  (14̂18) years  respectively.
Also, the  median  body  weight  of study  and control  group  were  46  (40-60)
and  55  (42-65)  kg respectively. There  were  no  significant  differences  in  left
ventricular  dimensions  and  wall  thickness, left  ventricular  ejection  fraction,
shortening  fraction,  aortic  root, left  atrium  diameters, left  ventricular filling
characteristics  between  study  group  and control  group  (p>0.05). Previous
reported  studies state a significant  reduction  in cardiopulmonary  function  in
sedentary paraplegic  individuals. So, with the combination  of our  results and
previous studies, we can conclude that cardiac functions  in paraplegics can be
improved  to the normal  levels  by activating  upper  limps and trunk  regularly
like playing basketball.

P201
Autonomic  function  t o Tilt  test  in patients with  orthostatic  dysreg-
ulation  usefulness  of monitoring  heart  rate variability (HRV)
Yuko Sato,Yutaka  Kikuchi,  Hirohiko  Shiraishi,MarikoY.Momoi.
Department  of Pediatrics. Jichi  Medical School. Tochigi, Japan

In  adolescence,  there  are  so many  students  with  symptom  which  derived
autonomic  dysfunction. But mechanism of this autonomic  dysfunction  is not
clear. In Japan,  this  condition  is called  as orthostatic  dysregulation. Their
symptom  is occurred at standing position. So we tried to clarify the activity of
autonomic function  by use of heart rate variability method in Tilt  test (passive
standing). Methods:All  populations  (16 healthy  controls  and 16 OD) under-
went  continuous  electrocardiographic  monitoring  while Tilt  test. They  were
in  supine  position  for  twenty  minutes  and  stood  by Tilt  table  until  eighty
degree  and continued  their  passive standing position  for twenty minutes and
were  again  in  supine  position  for ten  minutes. Holter  tapes  were  analyzed
with a MARS  8000 analyzer (Marquette, Milwaukee, USA). After  arrhythmia
analysis, we studied  heart  rate  variability. We analyzed  their  autonomic  func-
tion  every five minutes  in Tilt  test. We  abo performed  time-domain  analysis
(SDNN,  rMSSD, pNN50)  and  frequency  domain  analysis  (LF, HF, LF/HF).
Results: Time-domain  analysis. In  two groups, there  were  no  significant
difference  in SDNN  and rMSSD and pNN50. Frequency-domain  analysis. In
two  groups, there  were no  significant  difference  in LF and HF and LF/HF
But  there  was strong  variability  in OD  group. Conclusion: There  is strong
variability  in  autonomic  function  in patients  with  orthostatic  dysregulation.
This  instability  of  autonomic  function  is etiology  of  symptom  at  standing
position  in OD.

P202
EQU1PP  your  heart: The  educational  quest  for  understanding  in
promotion  and prevention  for your heart
Cranis, M.,Tcdcsco-Bruce,A.,  Cullen-Dean,  C,  Pillo-Blocka, F
Cardiac  Clinic, Ontario,Torotito, Canada

Hypercholesterolemia  is a  major  risk  factor  for  atherosclerosis. It  is evident
that  the atherosclerotic  process  begins in the young  and is related  to known
cardiovascular  risk  factors;  a  large  epidemiologic  study, The  Bogalusa  Heart
Study, has shown fatty  streaks and fibrous plaques in the coronary arteries and
aorta  of children.  Early  management  and  primary  prevention  of  coronary
heart  disease in children  is supported  by the fact  that, a health related diet and
lifestyle, along with  behavioral  patterns, do  affect  a child’s  Upoprotein levels.
The Hospital  For Sick Children,Toronto, manages a Familial  Hyperlipidemia
clinic of more than 250 children. We emphasize that a heart healthy lifestyle is
a family  affair.An  important  aspect of the child/family  management of care is
a EQUIPP  class which  uses  group  dynamics  and is an  efficient  and  effective
use of the dietitian and nurses’ time. EQUIPP is a program of primary preven-
tion, focusing on heart and cholesterol function, discussion about  controllable
risk  factors, nutritional  goals, dietary  fats, the ’more  often ^  less often  foods,
activity, nonsmoking status.The patient/family  are instructed in the use of the
Clinic  self-evaluation  tools,  i.e.  Food  Frequency  Checklist,  Activity
Questionnaire  and the Report  Card  of lipid  profile  results. EQUIPP  classes
promote  family  life style changes with age appropriate  recognition of control
and  responsibility;  it  addresses  issues  of the  prevalence  of the sedentary  life
style and obesity.
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P203
Corrosive  behavior  of  amplatzer  nitinol  device  in  vitro  and  in  a
biological  environment
Huafu Kong MD,Jim  Wilkinson  MD, Myra Urness  BS,  Xiaoping  Cu  MD  Tai-
Hoon  Kim MD, Meelee  Chun MDJohn  Bass MD
Department Of  Radiology,  Cv  Section, University Of  Minnesota,  Minnesota,
Minneapolis,  U.S.A

Purpose: to  evaluate  the  long-term  corrosive  behavior  of  this  alloy  in  vitro
and  in  vivo  in  biologic  environment.  Methods: The  follow  samples  were
subjected  to electron microscopy from 50 to 5000 times magnification. Sixty-
four  devices that were randomly selected from one hundred ninety Amplateer
Atrial  septal  defect  (ASD) devices, which  were exposed  to  saline solution  of
37C  for  thirteen  months; Two  muscular  ventral  septal  defect  occluder  were
explanted  from  canine  hearts  after  fifteen  months; An  uncovered  stent  graft
that  was implanted  into a dog was explanted  and studied  after  tree years; An
ASD device from  a patient who died of other causes was studied  in the same
manner  after  eighteen  months  of implantation; An ASD device from a heart
transplantation  patient  who  had  received  the  device  implantation  for  18
months. Results: gross examination  and  500,3000,5000  times  magnification
were  used.  In  vitro  study: no  gross  evidence  of  corrosion  or  wire fractures.
Magnification  scan  showed  an  intact  titanium  oxide  layer  indistinguishable
from control. Animal and human  Studies: gross pathologic examination  reveal
the  graft  to  be  covered  by  a thin  layer  of  neointima. Electron  microscopic
examination  after  cleaning  revealed  a  typical  intact  titanium  layer  on  the
surface  of both  devices  without  evidence  of  corrosion  or  wire  fractures.
However, at 5,000 times  magnification

P204
Surgical  treatment  of  anomalous  origin  of  the  left  coronary  artery
from  the pulmonary  artery
Wu  Qing Yu U  Dian Yuan
Cardiovascular Institute  & Fu- Wai Hospital,  Beijing, People’s Republic  Of  China

Anomalous origin  of the  left  coronary  artery  from  the pulmonary  artery  is  a
very rare congenital  heart  defect. From  1991 Aug -  2000 Aug, 9  cases proce-
dure  was performed  in 7 patients, coronary artery  bypass grafting  in  1 patient.
A new surgical  method  was used  in a 6-year-old  boy. Mitral  valve incompe-
tence was repaired  in 2 patient. 8 Patients were followed  up, altogether  follow-
up 411 months, mean 48.8 –  9.7  months. All patients are alive and in NYHA
class 1 One patient because the suture of intrapulmonary funnels  loose, aorto-
pulmonary  artery  leakage happened and  he  was re-operated  successful.  Mean
LVMD (46.4 – 3/mm)  significant  descent compared to pre-operation  (64.1 –
2.8)  (P<0.01). EF  (69.4  –  2.3%)  significant  raise compared  to  pre-operation
(59.6  –  2.8%)  (P<0.05).We  conclude  that  a two-coronary  system  appears
more  physiological  and concomitant  pathology  may be corrected  simultane-
ously The new procedure has not been described before  in the literature.

P205
Modified  raselli procedure for double outlet  right ventricle with left-
malposition of the  great  arteries: report of  10 cases
Wu  QingYuYu  QJBin
Cardiovascular Institute  & Fu-Wai  Hospital,  Beijing, People’s Republic  Of  China

Background:A  Double  outlet  right  ventricle  with 1-malposition  of the great
arteries  is a very  rare  type  of double  oudet  right  ventricles. This  article  will
report our experience. Methods: Between September  1995 and May 1999,10
patients  with  double  outlet  right  ventricle  underwent  a  modified  Rastelli
procedure. Nine  of them  are DORV  (5, D, L), and one is DORV  (1. L, L). All
but  one  patient  had  stenosis  of  pulmonary  valve  or  subpulmonary  stenosis.
The location ofVSD  is subpulmonary or remote from both great arteries.The
modified  Rastelli  procedure  was performed  under  cardiopulmonary  bypass.
Right  ventriculotomy  was made to repair the VSD with Teflon  patch or arti-
ficial  blood  vessel  patch. An  internal  tunnel  was  made  between  the  left
ventricle and the aorta.The main pulmonary artery was divided and the prox-
imal  end  was closed. Using  allografr  conduit  as external  valved  conduit  was
reconstructed between the Inlet of the right ventricle main pulmonary artery.
Results: All  patients survived  and  recovered  uneventfully.  Echocardiography

showed that the internal  tunnels and valved and external conduits  performed
well. The  results  were  excellent. Conclusions: The  Modified  Rastelli  proce-
dure  is a satisfactory  method  for treatment of DORV with left  malposition of
the great arteries. It can completely correct the stenosis of pulmonary  outflow
tract and right  to left shunt, and avoid injuring  the right coronary artery.

P206
Pulmonary  blood  distribution  after  total  cavopulmonary  connec-
tion  (TCPC) of different  types
Chufun-Min,Wu  Qjng-Yu
Cardioiascular Institute & Fu- Wai Hospital, Beijing, People’s Republic Of China

Objective: To assess the  feature  of pulmonary  blood distribution  after TCPC
of different  types. Methods 23 survival patients  after TCPC  of four  different
types underwent  radionuclide  lung perfusion. According  to  the  radionuclide
counts in  left  and right  lungs to analysis the blood distribution  from superior
venous cava (SVC) and inferior  venous cava (IVC)  and the whole  pulmonary
blood flow in both  lungs. Results when  the  anastomosis of IVC shift  to  left,
the  flow  ratios  of  the  IVC  to  left  lung  was  greater  than  that  to  the  right,
p<0.01; the flow ratios of the  SVC to right  lung  was greater  than that to  the
left,p<0.01;and  the whole pulmonary blood flow go dominantly to left lung,
p<0.05.When  the anastomosis  of IVC and SVC directly opposite each other
on the right pulmonary artery (RPA), the flows from the SVC and IVC were
mixed and turn toward both lungs evenly in half, the whole pulmonary blood
flow  go  to both  lungs, p>0.05.When  the  IVC  anastomosis  shift  toward  the
RPA with widening anastomosis, the flow ratios of the SVC go to both lungs
in  half, p>0.05, and  major  part  from  IVC  go  to  right, P<0.01; the  whole
blood  flow go  dominantly  to  right  lung, p<0.05. For  patients  after  TCPC
with  bilateral bi-directional  cavopulmonary connection  the flows from  right
SVC go  to  right  lung  by  100%; and  that  from  left  SVC  go  to  left  lung  by
100%; the flows from IVC dominantly to left lung and little part to right lung.
Conclusions  Different  designs  ofTCPA  can  result  in  different  pulmonary
blood distribution; the best flow distribution between the left  and right  lungs
can  be  obtained  for  an  offset  of the  IVC  anastomosis  toward  the  RPA  with
widening anastomosis for the  patients

P207
Shallow  sutures close to  the posteroinferior  rim of the  pec
nous  ventricular  septal  defect  avoid  damage  to  the
branch  and the  his  bundle
Fukuda,T.,  Suzuki,T.,  Kashima,  I., Sato, M.,  Morikawa,  M.
Tokyo Metropolitan  Kiyose  Children’s Hospital,Tokyo,  Japatg
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(p<0.0001  aj^Tp<0.005, respectively). Atrioventricular  block  was  noted  in
neither  of drc groups. Conclusion:The  novel suture technique  for  surgery of
the perimembranous VSD was superior to the conventional one in preserving
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P208
Avoiding  homologous  blood  transfusion  ameliorates  postoperative
lung oxygenation  in pediatric open  heart  operation
Hiroyoahi  Komai,Yasuaki  Naito,  Keiichi Fujiwara,Yasuzo  Noguchi,  SyujiYamamoto,
Masahiro Iwaliashi, Hiroki  Hayashi
Wakayama  Medical University, Wakayama, Japan
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OBJECTIVE: We examined  the  beneficial  effects  of  avoiding  transfusion  to
the lung function  during the pediatric open heart operations using cardiopul-
monary  bypass  (CPB). METHODS:  Study  1. 46  patients  who  underwent
ventricular  septal  defect  closure were divided into  (a) a control group  (n=22)
in  whom  homologous  blood  was  transfused,  and  (b)  a  leukocyte  removal
(LR-1)  group  (n=24)  in  whom  a leukocyte  removal filter  was used  during
and post operation. Study 2.32  ventricular septal defect  patients were divided
into  (a) a non-blood  transfusion  (NB) group  (n=14)  consisting of patients in
whom  homologous  blood  was not  transfused,  and  (b) a LR-2  group  (n= 18)
consisting  of  patients  in  whom  it  was  used  with  the  filter  during  and  post
operation. An arterial blood  gas analysis  was carried out  several times and the
respiratory  index  (RI)  was  calculated. RESULTS: Study  1. RI  immediately
after  CPB  was  significantly  lower  in  the  LR-1  group  than  in  the  control
group  (2.23+-0.22  vs. 3.90+-0.68, p<0.05)  but  was  not  thereafter.  Study 2.
RI  immediately  after  CPB did not  differ  between  the NB and LR-2  groups,
but RIs  3 and  6 hours  after  the operation  were significantly  lower  in  the NB
than  in  the  LR-2  group  (1.40+-0.09  vs.  1.82+-0.16  and  1.36+-0.08  vs.
1.91+-0.13,p<0.01).  CONCLUSIONS:These  results  suggest  that  avoiding
transfusion  of  whole  homologous  blood  elements  could  work  most  effec-
tively to prevent lung dysfunction  after  CPB.

P209
Availability of cavopulmonary bypass using a centrifugal pump without
a membranous  oxygenator  in the right heart bypass  operation.
Suzuki,  M.,  Murakami,Jun.,  Nameki,T.,  Koike,  N.,  Ishikawa,  S.,  Morishila,Y.
Cardioinscular  Surgery, Cunma  Children’s  Medical  Center, Hokkilsu-Mura,  Cunma,

Japan

Although  a temporal  bypass between  the  caval  vein and  the atrium  has been
introduced  in a right  heart  bypass operation  to prevent  disadvantages  for  the
postoperative  Fontan  circulation  due  to  caridopulonary  bypass, an  elevated
pressure of the drained caval vein would be concerned to bring down conges-
tive organ damages.We performed  the right heart  bypass operation  under the
support  by  a  cavopulmanry  bypass  using  a  centrifugal  pump  without  a
membranous  oxygenator  for  three  patients  who  had  a functional  univentic-
ular heart. The two patients underwent  a bidirectional  cavopulmonary  shunt,
and  the  third  patient  underwent  a  total  cavopulmonary  connection  with  an
extracardiac  conduit. The mean pressure  of the drained  caval vein during  the
bypass with a flow of 80 ~  100 ml/kg/min  was maintained  around less than  10
mmHg with  stable hemodynamics  and  sufficient  systemic oxygen  saturation.
As  the  pseudo-right  heart  bypass  circulation  had  been  established  during
surgery, postoperative  hemodynamics  were  stable  in  all  patients, who  had
weaned  from mechanical ventilation without  any deteriorations of respiratory
function  or  any  signs  representative  of  congestive  organ  damages  early  after
surgery. In  conclusion, a temporal  cavopulmoanry  bypass, which could be set
up only  by a minimal  dissection  for  the procedure, using a centrifugal  pump
might  be  one  of  beneficial  techniques  at  a right  heart  bypass  operation
without  intracardiac repairs.

P210
Dorsal  mini  incision  and  q-tip  extrapleural  dissection  for  pda  clip
closure  in  premature  neonates.
Vicente,  W.V.A.,  Rodrigues,  A.J.,  Ribciro,  P.J.E,  Evora,  P.R.B.,  Menardi,A.  C,
Bassetto, S.,  CaniciroJ.J.,  Ferreira,  C.A.,AUvsJr.,  L.,  Manco,  PH.,  Carlotti,A.PP.,
Amaral,  E
Associate  Pro)’.TlwracicAnd  Cardioinscular Surgery, Sao  Paulo, Ribeirao Preto, Brazil

To  present  a new  minimally  invasive  surgical  technique  for  extrapleural
closure  of  the  ductus  arteriosus  (PDA).  From  January/96  through
November/2000,  30  consecutive  premature  neonates  were  operated  on.
Patients  were  positioned  semi-prone  with  the  left  hemithorax  rotated  45
degrees upward  by a soft  roll. Through  a <  2 cm  dorsal incision, the  ausculta-
tory  triangle  fascia  and  the  intercostal  space  were  entered,  and  PDA
extrapleural  dissection  with  q-tips  was  performed.  Isolation  of  the  ductus
aortic  end  was  completed  with  sharp  scissors  and  the  PDA  was  clipped.
Thoracotomy  closure  was  performed  without  pleural  drainage.  Gestational
age (weeks), patients age (days) and weight (g),and operative time (min) were,
respectively  (mean  –  standard deviation): 27  –  4,20  –  10,980 –  212 and 34
–  18. One  pt.  (3.3%)  required  reoperation  for  residual  shunt  early  in  the
series. No  other surgical complication  occured. Hospital  mortality  was 6.6 %
(enterocolites -1 pt., sepsis -1 pt.). Q-tip  PDA extrapleural  dissection was easy
to  perform,  resulting  in  no  lung lacerations. As  the  PDA  is approached  at a
right angle relative to its long axis and at the shortest possible distance through
the  dorsal  skin  incision,  very  good  exposure  is obtained,  leading  to  expedi-
tuous and secure clip closure of the PDA.

P211
Simple  one  patch  method  for  the  surgical  repair of  atrioventricular
septal  defect
Masahide  Chikada,Akihiko  Sekiguchi,Takashi  Miyamoto, Mio  Matsuzaki,  Ryouichi
lshida,Akira  hhizawa,  MD,  Kenichi  Oho, and Hidemi  Dodo
National  Children’s Hospital,  Tokyojapan

Generally patch closure has been performed  for atrial septation of atrioventri-
cluar  septal  defect.  Recently  we  evolved  a new  surgical  technique  for  atri-
oventricular septal defect  to  avoid the  use of any  atrial  septal  patch  material.
We  report  our  experience  with  this  technique. Methods.  Seven  patients
(complete  type5, partial  type2)  underwent  this  technique. The  diameters  of
atrial  septal  defect  were  measured  by  transesophagus  echocardiography. The
electrocardiograms  before  surgery  were  compared  with  those  after  surgery.
Results. The diameters ranged  from  3 to 9mm. There  was no  early death  and
one late death with severe pneumonia.The comparison of electrocardiograms
before  and  after  surgery  showed  no  significant  difference.  Significant  valve
regurgitation  and residual shunt were not detected by postoperative  echocar-
diography. Conclusions.This simple one patch method simplifies the repair of
atrioventricular  septal  defect.  In  short-term  results,  this  method  does  not
cause arrhythmia nor  valve regurgitation.

P212
Congenital  trachea! stenosis  and heart defects: one-stage  repair
CornoAF,  Hurtii M,  Lang  F, Monnicr  P, von  Segcsser LK
Centre  Hospitalier Uniivrsitaire Vaudois, Vaud,  Lausanne,  Switzerland

We reviewed our experience with one-stage repair of congenital heart defects
and  long-segment  tracheal  stenosis. Four  children, mean  age  22  months  (8
months  -  3  years), mean  weight  8.4  kg  (5.3 -  12.0  kg), with  preoperative
mechanical  ventilation  up  to  3  months, underwent  one-stage  cardiac  and
tracheal  surgery. Diagnosis  : dextrocardia,  atrial  septal  defect,  persistent  left
superior  vena cava (PLSVC)  (1), pulmonary artery sling (1), ventricular septal
defect  (VSD)  (1), double  outlet  right  ventricle  withVSD, pulmonary  atresia,
patent  ductus arteriosus and  PLSVC in  left  auricular  appendage  (1).Tracheal
stenosis with circular rings extended to 80% tracheal length in 2 children, 75%
in one and  66% in one; internal  tracheal diameter  was 2 mm in one, 3 mm in
two and 4 mm  in one. Slide tracheoplasty and intracardiac repair, in one  case
requiring a right ventricle to pulmonary artery conduit, was performed  with
a  single  period  of  cardiopulmonary  bypass, mean  duration  of  165’ (range
1451̂89’).  There  were  no  early  or  late deaths. Mean  ICU  stay  was 6.5  days
(range  4̂11 days), with  extubation  after  a mean  period  of  54  hours  (range
48-72  hours). Mean  hospital  discharge  was  16  days  (range  15̂18 days).
Endoscopy  showed  4.4 mm  (3.05̂.5 mm) mean  increase of internal  tracheal
diameter,  equivalent  to  mean  160%  of  preoperative  size  (752̂50%).
Endoscopic  excision  of endoluminal  tissue  was  required  twice  in  one  child
and once in two.All children remain well, without medication and respiratory
problems, with a mean follow-up  of 36 months  (range 15-60 months). One-
stage  repair  of  congenital  heart  defects  and  slide  tracheoplasty  for  long-
segment  tracheal  stenosis  is feasible  and provides  adequate  treatment  of both
cardiac and tracheal problems.

P213
A  new  technique  for  the  management  of  anomalous  left  coronary
artery from  the pulmonary  artery
Mary Jane  Barth, Bradley S.Allen,  Mehmet  Gulecyuz,  Pipit  Chiemmongkoltip,  Rene
Arcilla, Michel  N. Hbawi
Tlte  Heart  Institute For Children,,  Oak  Lawn,  Illinois,  U.S.A

Objectives:  Several operative  approaches  are  utilized  for  the  management  of
anomalous origin of the left  coronary artery  from  the pulmonary  artery, each
with some limitation. A new technique that  facilitates  direct and tension  free
implantation of the anomalous artery in the aorta is described. Methods: From
1/1/92-8/3/00 ten consecutive  patients with anomalous left  coronary artery
underwent operation using this new technique. It consists of isolating an ante-
rior and posterior transverse segment of pulmonary artery in continuity  with
the  origin  of  the  anomalous  coronary  artery. The  two  segments  are  folded
with the orifice  of the coronary  as its fulcrum, and the edges sutured together
to  form  an  extension  tube  of pulmonary  tissue. This  lengthens  the  coronary
artery  and  allows  direct  aortic  implantation  (posterior  to  the  pulmonary
artery)  without  tension. The  pulmonary  artery  is reconstructed  with autolo-
gous pericardium. Results:Patient  age ranged  from  3 weeks to 3 years (mean
35 weeks), with 80% less than  11 weeks.Average weight was 7.7 kgm (3.7-23
kgm).The  left  ventricle  was dilated with an end diastolic diameter  z-value  of
+1  to  +3, and  the  LV shortening  fraction  was markedly  reduced  to  16+6%
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(7-28%), with 8/10  patients having a shortening fraction less than 20%. Mitral
regurgitation was severe in 5, moderate in 2, and all patients were in CHE Post
repair, there  were  no  hospital  deaths. Inotropic  support  was  needed  in  all
patients, but  none  required  mechanical  assistance. At  a follow  up of  3.8–2.3
years (0.5-7 years) nine patients are asymptomatic and  1  has intermittent  chest
pain.AU patients (10/10)  have echocardiographic documented  patency of the
reimplanted  coronary artery, as well  as marked improvement  in the  LV short-
ening fraction (37–5%)* and decrease in the end diastolic diameter  z-value  (-
1  to +1)*. Mitral regurgitation  was absent  in 4, mild in 4, and moderate  in 2.
Four  pts.  have  mild  supravalvar  pulmonary  stenosis  (15̂32  mmHg).
Conclusions: This  new  technique  allows a tension  free  direct  aortic  connec-
tion, has a low rate  of occlusion, and  avoids pulmonary  artery distortion  and
stenosis, making it a viable alternative  for this lesion. *p>0.05  vs preop

P214
Selection  of  infants  with  tetralogy  of  Fallot  for  surgical  repair: is  it
justified  now?
Ilyiti  V.N.,  Ivanitsky  A.V,  Sharikiti  A.S.,  Vinokurov  A.V.,  Vedernikova  L.A.,
Zubkoiia  G.A.,  Corjagin  D.A
Professor  Of  Cardiovascular Surgery, Moscow,  Russidti Federation

Is there enough  evidence  in  favor of the selective  tactic  for  surgical  repair  of
tetralogy of Fallot (TF) in infants? We have subjected to the retrospective anal-
ysis records  of  124 consecutive  patients who  were admitted  to the  Bakoulev
Center  over  the period  between  01.01.97-  01.07.00  aged  0.2 -  12  months
(median 7.5). 12 pts required ventilation prior to surgery, 38 were dramatically
limited  in  their  physical  activities  due  to  severe  hypoxia,  19  were  on  beta-
blockers for longer than 3 months. 64 pts (52%) had undergone  angiography.
3  pts  had  coronary  artery  anomalies,  3  others  had  PA-valve  agenesia
syndrome; pts with  the  PA atresia  were  not  included.  52 pts  benefited  from
urgent  Gore-Tex  shunts  indicated  by  the  severity  of  their  state. The  same
palliation  was  performed  in  4  pts  for  marked  hypoplasia  of  pulmonary
branches (Nakata index <  120 mm2/m2).There  was no mortality in the palli-
ation  subgroup. One  hundred  pts  underwent  repair  of TF  including  32  pts
with  previously  performed  shunts  with  no  cases  of  procedure-caused  PA
distortion  registered. In  96 pts  we  used transatrial-transpulmonary  approach;
traditional  technique  in  was  used  in  4. One  pt  suffering  from  Di  George
syndrome died shortly  after the surgery  (mortality  1%). During  3̂41  months
follow-up  period  no-one  died  or  required  reoperation. Two-staged  repair  in
infants withTF  is still justified, more so in the communities  where TF is diag-
nosed relatively late with ensuing severe arterial hypoxemia  and deteriorating
general state of the pts. Our experience suggests that selection of these pts  for
one or two-staged  repair  can yield excellent  results.

P215
Atrioventricular  gloove  patch  plasty  for  anatomically  corrected
malposition of the  great  arteries
Kiyozo  Morita  MD,  hiiromi  Kurosawa  MD,  Koji  Nomura  MD,  Hirokuni
Naganuma  MD,  Yoko Matsumura  MD,  Takahiro Inoue MD,  Katsushi  Kinouchi,  MD

Jikei  University School Of  Medicine,  Tokyojapan

Objective:  In  anatomically  corrected  malposition  of  the  great  arteries
conotruncal  criss  cross i.e. dextroposition  of the posterior  pulmonary  artery
and  levoposition  of  the  anterior  aorta,  causes  the  leftward  deviation  of  the
proximal portion of right coronary artery away from the right  atrioventricualr
groove, associated  with  levoposed  anterior  aorta. This  anatomical  feature
allows a transannular subpulmonary  incision of the right  ventricular  outflow
tract into the right atrioventricular  groove between the right coronary  artery
and the tricuspid  anterior  anulus for  relief of subpulmonary  stenosis without
jeopardizing the right coronary artery. Method:This report  describes the mid-
term  results of a new surgical  technique, atrioventricular  groove  patch  plasty
with  a  monocusped  transannular  patch  for  subpulmonary  stenosis  in  3
patients  with  anatomically  corrected  malposition  of  the  great  arteries  by
utilyzing the aforementioned  morphological  advantages of’conotruncal  criss
cross’, with a concomitant  closure of ventricular septal defects. Results: There
was  no  operative  or  late  death.  Postoperative  catherterization  revealed
adequate  relief  of  pulmonary  stenosis  with  a  pressure  gradient  of
8.0–3.5mmHg  and  with  normalized  right  ventricular  pressure  (33+10
mmHg), contributing  to  excellent  mid-term  results  with  no  late  death  and
reoperation  during  postoperative  follow-up  period  of  60+47  months.
Conclusion: This technique  provides a promising alternative  to Rastelli  type
conduit  repair  for  subpulmonary  stenosis in anatomically  corrected  malposi-
tion of the great arteries.

P216
A  new  surgical  technique  for  one-stage  repair of interrupted  aortic
arch with  valvular aortic  stenosis
Yamagishi, M.,  Shuntoh,  K.,Yamada,Y.,  Fujiwara,  K.,  Kitamura,  N.,  Kyoto
Department  Of  Pediatric  Cardiovascular  Surgery, Kawaramachi,  Hirokoji,  Kamikyo-
Ku,  Kyoto,  Kyotojapan

We  developed  a  new  operative  technique  for  reconstructing  aortic  arch  of
neonatal  type  B  interruption  of  the  aortic  arch  (IAA)  without  the  use  of
autologous  or  prosthetic  material. Case report: The  diagnosis  of the  neonate
was type B  IAA, hypoplasia of AAo with normal great  arterial  relation, PDA,
subarterialVSD, and valvular AS.The main  PA and AAo were transected at the
level  of  pulmonary  bifurcation.  PA bifurcation  was  translocated  anterior  to
the AAo and main  PA stump. The inferior  half of the descending aorta  (DAo)
orifice  was  anastomosed  to  the  posterior  half  of  the  main  PA  orifice. The
posterior  half of the distal AAo  orifice  was directly  anastomosed  to  the supe-
rior half of the DAo orifice. The proximal AAo stump was anastomosed to the
right  posterolateral  wall  of  the  main  PA. Aortic  arch  reconstruction  was
accomplished by a direct end-to-end anastomosis between the anterior aspect
of distal AAo stump  and the  main  PA stump. After  intraventricular  rerouting
through  the  ventriculotomy, continuity  between  the  RV and  PA  bifurcation
was established  using an  autologous  pericardial  roll  equipped  with  tricuspid
Gore-Tex  valve. Postoperative  three-dimensional  helical  CT  demonstrated
non-obstructed  smooth  aortic  arch.  Doppler  echocardiography  showed
laminar flow through the dual  LVOT routes and the aortic arch. Conclusion:
A suitable combination  of the great arterial stump provides a wide  neo-aortic
arch with  laminar flow.This technique  can be adapted to most  cases of IAA.

P217
New  surgical  technique  for  creation of  inter-atrial  septal  defect,  an
animal  study
Ahmad  Ali  Amirghofran  MD.Gholam  Hossein  Ajami  MD.  Mohammad  Reza
Sedighi.  Mohammad  AH  Navabi
Cardiac Surgery Department.  Shiraz  University  Of  Medical Sciences,  Shiraz,  Iran

Background  :  In some  of the  congenital  heart  diseases such  as transposition  of
great  arteries,  mitral  atresia  and  tricuspid  atresia,an  adequate  inter-atrial
communication  is essential  for  patient survival. Inter-atrial  balloon  septostomy
is  now  frequently  performed  for  these  patients  early  in  infancy.  Blade
septostomy  versus surgical septectomy may be suggested  for older children due
to thickness of the septum  .Because of lack of facilities  for blade septostomy in
many centers and difficulties  with the present methods of surgical approach, we
are  now  presenting  a  new  experimental  technique  for  surgical  inter-atrial
septostomy which  we think  is a simple and  safe method with  high success and
low  complication  rate.  Method:  10  mixbreed  dogs  were  chosen  for  the
study.They  were properly  anesthetised  under  blood  pressure  and  ECG moni-
toring  and  right  thoracotomy  was performed  .After  brief  dissection  of inter-
atrial groove a purse string was placed at the junction  of both  atria and snagger
prepared. Two small wholes were made on both sides of the inter-atrial septum
(right  and  left  atrial  sides)  inside  the purse  circle.The  2 limbs  of a specialized
Metzenbaum  scissors  were  placed  in  the  two  wholes  and  septostomy  was
performed  by  2  cuts  in  2 right  angled  directions  while  the  purse  controller
bleeding.Pre  and  post-operative  echocardiography  and  autopsy  studies  were
performed.  Results: No  complication  or  mortality  happened.  Creation  of
appropriate size defect  in the septum was confirmed both by echocardiographic
evaluation  and autopsy observation of the cases. Conclusion: Although  in most
of the cases inter-atrial septostomy can be safely done with current methods, in
selected cases this method of septostomy can be a very good alternative.

P218
Practical, technical  improvements  in  the  construction  of  the  modi-
fied  blalock-taussig  anastomosis
Kalicinski,  Z.M.,  Wagner, A.,  Make,  Z.,  Ebinger,  K.,  Grabowski,  K.,  Marzinek-
Dabrowska,  M.,Antoniak,  B.,  Werner,  B.,  Nawrat,  Z.,  Malota,  Z.,  Ciarka,A.,
LJtwinski,  P., Syska,  P.,  Zielinski,  D.
Pediatric Cardiothoracic Surgeon, Warszawa, Poland

Authors  describe  technical  aspects of modified  Blalock-Taussig  anastomosis
and propose few practical improvements of it’s performance. Proposed modi-
fications  are  based  on  the  personal  surgical  experience  of  98  shunts
constructed  in  96  patients  over  the  period  from  January 1992  through
September 2000 and the results of the simulation on the transparent models as
well  as computer simulation of such an anastomoses. Authors present descrip-
tion of few technical improvements as well as analysis of results in comparison  ^
to control group.

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


130  Cardiology in the Young: Vol. 11. Suppl. 1

P219
Correction  of  atrial  comunications  with  submamary  minimal
thoracotomy
Kreulzer,  R.;  SoIsona,C;  Rozenbaum,J.;Di  Santo  M.;Villa  A.;Iaztky,  C.
Institute  Cardiovascular Infantil,  Capital  Federal, Buenos Aires,  Argentina

The purpose of this paper is to show the posibility of surgical correction, with
extracorporeal  circulation (EC), in atrial pathology leaving the scar concealed
under  the growing  brest  in young  females  with  the submamary  minimal
thoracotomy  technic  (SMT).  Fourty  two female  patients  (p) between  18
months to  18 years (x 8 years) weithing  10̂54 Kgs.(xl2  kgs) were operated.A
3 to 6 cm semicircular insision is made over the 6th. rib (1st. and 2nd. infancy)
or under the submamary sulcus in the teens.The thorax  is entered at the level
of  4th. rib. A  third  of the  anterior  portion  of the  rib  was resected  in  15  p.
(35.5%) and not in the other 27p. (64.5%).The EC  was established  canulating
the  femoral  artery  and both  cavas  veins. The  time  of follow  up was  from  1
month up to 5.3 years.The corrected  pathology  was secundum ASD in 36 p.
(85.7%), ostium  Primun  in 2 (4.7%)  sinus venosus ASD with partial  anoma-
lous pulmonary  venous return  in 3p. (7.1%) scimitar sindrome in 1 (2.3%)  all
defects  were  repaired  with  no mortality. No hipertrophic  scars  were  left. In
conclusion  the SMT permits  the correction  of pathology  at the atrial and
caval  levels. The  results  are similar  to the mediosternal  approach  and mini-
mizes  the  antiestetic  scars  and  its  psychological  effects  since  they  are
concealed  under the  brest.

P220
Pedicled pericardium patch for RVOT and pa reconstruction  inTOF
Demyanchuk  VB, Rudenko  CV,Lekan  RJ, Lazorishinets  VV
Institute  OfCardio-Vascular  Surgery, Kyii>,  Ukraine

Pericardial  patches have been  widely  used for repair of the  RVOT. But  after
using such  ideal" material  as autologous pericard RVOT aneurisms still  form
2% to 25% complications of the follow-up  period. Today when many  centers
have  adopted  early  repair  of TOF  one  more  problem  appeared.  Even
autopericardial  patches don’t growth with somatic growth  of patient. Because
patch  can’t  receive a natural  neuro-  and blood  supply.  It means  that  RVOT
obstruction  will  be the reason  for reoperation  also. Numerous  techniques
were suggested  for construct  of pedicled pericardium patch to avoid reopera-
tion. We  tried  a new one. The  main  task  was to  prevent  put the stitches
throughout  nutritional  part  of patch.  For that  purpose  pericardial  flap was
tailored before cardiopulmonary  bypass began.This flap had a wide lower part
and  more  narrow  top part  which  kept  contact  with  mother" pericardial  sac.
Then with two addition incisions were formed  two leaflets which were sewed
together  behind  of  top  part.  After  intracardiac  stage  of  operation  was
completed  pedicled  pericardium  patch  of appropriate  size  was implanted
within  RVOT or(and)  PA incision. In that  way due  to original  mushroom ^
shaped  for pedicled  pericardium  patch  we preserved  its natural blood  supply
as much  as possible. We  consider  that our method  of RVOT  and PA recon-
struction  is useful  especially in early  infant.

P221
Right  ventricular  outflow  tract  reconstruction  using  a  PTFE
pulmonary  monocusp  valve
Rao.  SC,  Shivaprakash.  K, Sunil.  G, Koshy  Sajati,  Ditiakar.S,  Krishnakumar,R.
Amrita  Institute  Of  Medical  Sciences,  Cochin,  Kerala,  India

Background: Pulmonary regurgitation  after transannular patch reconstruction
of  right  ventricular  outflow  tract  following  total  correction  of Tetralogy of
Fallot(TOF)  has been a problem  in the long term. Monocusp  valves prepared
from  various  materials  have  been  fabricated  & implanted  ensuring  varied
degrees  of competence  in the short  term.Objective: The  objective  of this
paper  is to  describe  our experience  with  fabrication  and construction  of a
’monocusp  valve’  from  PTFE  pericardial  membrane and the short  term
outcome.Methods:  29  patients  with  Tetralogy  of  Fallot  and  needing  a
Transannular  Patch were chosen  as the subjects  of this study out of a total of
200 patients of Tetralogy of Fallot  operated  in our institution from May 1998
to  November  2000. All  the patients  underwent  intracardiac  repair  using
moderate  hypothermia  and cold  blood  cardioplegic  arrest. VSD  was  closed
transatrially  in  all except  5  patients  where  a  transventricular  route was
adopted. All the patients except  2, did well post operatively.The two mortali-
ties were due to severe low cardiac output immediately post operatively out of
which one  was due to a residual VSD. The patients who did well had a mean
ICU stay of 2 days. Post op echocardiography  revealed No Pulmonary regur-
gitation in 2 patients, mild to moderate PR in 22, and free PR in 3 patients.At
followup  all the hospital survivors were alive. 24 patients in whom the mono-

cusp  was functioning  well  in the early  postopearative  period  were  asymp-
tomatic and were not on any medications.The 3 patients in whom the mono-
cusp  was incompetant, decongestive medications  were  necessary.Conclusion:
A  monocusp  valve  fashioned  from  PTFE  pericardial  membrane  is an inex-
pensive, and easily  reproducible  technique  that  restores  reasonable  valvular
competence at the pulmonary level. It smoothens and hastens the post opera-
tive  recovery in patients  needing a transannular  patch. Short  term  followup
has not  revealed any deleterious  effects  of the PTFE membrane, though long
term concerns remain.

P222
Tricuspid leaflet  detachment  in transatrial  congenital  heart  repairs  -
revisited
Rao.  SC,  Shivaprakash. K,  Sunil.  G, Koshy  S, Dinakar.S,  Krishnakumar,R.
Amrita  Institute  Of  Medical Sciences,  Cochin,  Kerala, India

Background: Temporary  Detachment  of Tricuspid  Leaflets  to enable  transa-
trial  repair  ofVSD,Tetralogy  of Fallot  and DORV  has been described  earlier.
However,  its use has diminished  fearing  resultant  Tricuspid  regurgitation
(TR).  Objective:  It is the aim of this  paper  to  refocus  on the advantages of
detachment  of the various leaflets of the Tricuspid Valve in unison or sequen-
tially to obtain better  visualization, improve the accuracy  and security  of the
repair  of lesions  such  as VSD, Tetralogy  of Fallot  and Double  Outlet  Right
Ventricle  via the  right  atrium.Methods: In the period between  May  1998 to
October  2000, 1500  congenital  cases  were  operated  at our center. Of these
20% wereVSD’s, 15% were Tetralogy of Fallot, and  1  (%) was Double  Outlet
Right Ventricles, to  give  a total  of 575  patients. Of these, 225  patients, had
transatrial  repair  with  temporary  detachment of tricuspid  leaflets. They  form
the  subject  of this  report.  75(%)  of these  had part  of the  ATL  (Anterior
Tricuspid  leaflet)  detached,  24%  had part  or  whole  of the STL (  Septal
Tricuspid leaflet) detached, and 1  (%) had part or whole of the PTL( Posterior
Tricuspid  leaflet)  detached. ATL  detachment  was predominantly  done  in
patients with Tetralogy, DORV and perimembranousVSD with outlet  exten-
sions,  STL  detachment  in  patients  with  inlet VSD, and PTL  detachment in
patients  with posterior  muscular VSD. In all the patients the  detached  leaflets
were  reattached  once  the repair  was completed, and the  valve  tested  for
competence.Results: No Tricuspid  regurgitation  or  compromised  valve
motion  was noted  by echocardiography  postoperatively  in any of  these
patients.Conclusions:  1.Temporary  detachment  of Tricuspid  leaflets  for
transatrial  repair of the  lesions  alluded  to  above  is a safe  technique  without
resultant TR. 2. It improves the  exposure  of the angle between conal septum,
aortic  annulus andVentriculo-infundibular(VI)  fold  where  sutures  could be
taken  safely  and securely  , thus reducing the incidence of residual VSD in this
area.This  is particularly so in adults or those with extreme  aortic  dextroposi-
tion with VI fold hypertrophy. 3.The extreme retraction of the Tricuspid valve
leaflets needed  is obviated thus protecting the subvalvar apparatus.

P223
Limited  posterior  thoracotomy  in the repair of atrial  septal  defects
Rao.  SG,  Shivaprakash. K, Sunil.  G, Koshy  Sajati, Dinakar.S,  Krishnakumar,R.
Amrita  Institute  Of  Medical Sciences,  Cochin,  Kerala, India

Cosmetically  appealing incisions  and approaches  are  being  increasingly  used
for  closure  of Atrial  septal  defects.  Anterolateral  thoracotomy  has  been
described  as an approach, but  in a prepubertal  girl the  incision scar could  fall
on  the ipsilateral  breast  as the developing  breast  line  is ill defined.  Hence,
another approach, ^  the posterior approach is being suggested, which circum-
vents this problem.

P224
The  usefulness  of sensory  and motor  evoked  potential  monitoring
for  operation  of mild  coarcteation  of the  aorta  to  avoid  the spinal
cord  ischemia
Takahashi.M.,  Watanabe,H.,  Tosaka,Y,  HayashiJ.,  Tobita,T.,  Kurokawa,  S.,
Shimizu,M
TlioracicAnd  Cardiovascular Surgery, Niigata  University, Niigata  Cityjapan

Paraplegia  induced  from  spinal  cord  ischemia  demands  one of the  most
serious  consideration  of aortic  surgery. But there  is no sure  monitoring
method  for aortic  operation  to avoid  the spinal  cord  ischemic  injury, espe-
cially for children. We tried to monitor  a sensory evoked potential  (SEP) and
motor  evoked  potential  (MEP)  through  the subclavian  flap  coarctectomy
operations  in  case of mild  coarctation  of the  aorta  without  major  collateral
arteries, these  cases were thought to be a high risk group of paraplegia. In the
almost  cases, except  one, no remarkable  changes  of  SEP  and MEP  were
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detected through the operation. In one case, serious changes of SEP and MEP
were recorded through the operation.The patient was 4-month-old  boy who
was diagnosed  as coarctation of the  aorta  with  ventricular  septal defect. The
pressure  gradient  of  the  aortic  coarctation  was  40 mmHg. The  aortography
showed  poor  collateral  arteries.  In  this  case, the  MEP  amplitude  decreased
after  10 minutes from  aortic clamp, and SEP also disappeared right  away. After
25 minutes  from  aortic  clamp, aortic  unclamp  and reperfusion  of descending
aorta were performed. Soon after aortic unclamp, the MEP and SEP began to
be detected. The MEP and SEP amplitude  recovered  to the  initial leveb  after
12 minutes and  18 minutes from aortic unclamp. In this case, neurologial  defi-
ciency  was not  detected  after  operation.  Ischemic  spinal  cord  injury  occurs
before  we are aware of it under the operation  in  cases of mild coarctation  of
aorta. The  evoked  potential  monitoring  for  children  is  useful  to  know  the
spinal  cord  function  through  the  operation.  In  case  of  disappearance  of
evoked potential, we have to reperfuse  distal blood flow as soon  as possible to
avoide paraplegia  after  operation.

P225
Successful  excision  of  a  rare  benign  intracardiac  teratoma  ^  case
report
Kosin  M,  Krevs N*,  Lakic  N, Mazic  U*,  Golouh  R**
Department  of  Cardiovascular  Surgery, Department  of  Paediatrics*, Department  of
Pathology**,  University  Medical Centre, Ljubljana,  Sloivnia

An  11-month-old  boy  with no  previous  medical  problems  was admitted  to
hospital  in heart  failure  due to sudden  sepsis  (Staphylococcus  aureus), endo-
carditis  and  ventricular  arrhythmia, which  were  successfully  treated. ECHO
showed  a  huge  mass  in  the  right  ventricular  cavity  indicating  a  cystic
teratoma.Three  weeks later, the boy was submitted to surgery. A cystic tumor
(6 x  4.5cm)  was excised  from  the  right  ventricular  cavity. The  tumor  origi-
nated from the interventricular septum but  it was also strongly adherent to the
apex and partly to the right ventricular  free  wall.The papillary muscles of the
tricuspid  valve were partially involved in the tumor mass.The child  recovered
uneventfully  and  pathologic  examination  revealed  a mature  cystic  teratoma.
The  operating procedure, pre-  and postoperative ECHO  studies, pathologic
gross and microscopic  findings, four-year  follow  up and a review of the liter-
ature are presented.

P226
Limited  posterior  thoracotomy  for open  heart  surgery
Murthy  KS,  Robert  C,  MoUanty SR,  Roy V, Usha K,  Shardha S,  Cherian  K  M
Institute  of Cardiovascular Diseases,  Chennai,  India

There  is a progressive  enthusiasm  recently  in  minimally  invasive  techniques
for  accessing the heart. We present our  technique of correction  of congenital
heart  defects  employing the limited posterior thoracotomy approach. >From
June  1997 to Nov 2000,92 patients underwent  correction  for  various intrac-
ardiac  defects.  Eighty-three  patients  were  females  and  9  were  males. The
median  age  was 7  years  and  the  median  weight  was 20  kgs. There  were  69
ostium secundum  defects  with or without other  associated  anomalies. There
were  12  sinus  venosus  defects  with  partial  anomalous  pulmonary  venous
connection. 3 patients had perimembranous ventricular septal defects  while 5
patients  had  partial  atroventricular  defects.  In  2 other  patients,  pulmonary
stenosis  was repaired, using pulmonary  valvotomy  in  1 patient,  whereas  the
other  patient  required  short  transannular  path, one  patient  had  mitral  valve
replacement. All  the  patients  were  extubated  within  12  hours  following
surgery and the median  ICU  stay was 24 hours.The mean chest drainage was
82  cc  in  24 hours  and 7 patients  required  blood  transfusions  in the ICU  for
significant  blood  loss. None  of  the  patients  had  phrenic  nerve  palsy. No
patient  required  additional  analgesics other  than  routine  analgisia. Short  and
mid  term  follow  up  revealed  no  functional  or  physical  disability  of  the
thoracic  wall, the right arm and the right breast. All patients who  underwent
surgery  with  this  approach  were  happy  with  the  limited  visibility  of  their
scars. Limited  posterior  thoractomy  offers  a  viable  alternative  for  midster-
notomy  and submammary  thoracotomy. It  has the  advantage  of a scar  in  the
back  that  does  not  impede  the  future  growth  of  the  breast  tissue  and  the
pectoralis major. Our approach does not need any new instruments Our short
and mid term results are good with better cosmesis.

P227
Closure of muscular VSD  by a sandwiching  method via  a  coexisting
larger VSD  or an interatrial  septostomy
Yamaguchi M,Yoshimura  N,  Oka  S,  OotakiY,Yoshida  M
Department  Of  Cardiovascular Surgery,  Kobe  Children’s  Hospital,  Hyogo,  Kobe,

Japan

Results of closure of muscular VSD (mVSD) by a sandwiching method  used
in 9 patients are summarized  and technical  details are demonstrated on video.
Patient’s age ranged from 0.3-9  (mean 4.9) years. MuscularVSDs were closed
along with  the  repair  of other  complex  cardiac  anomalies  in  5  patients  and
perimembranous VSD  in  3. Operative  technique: A right-angled  forceps  are
negotiated  through  the  coexisting perimembranous(5)  or  muscular  oudet(l)
VSD or through  an interatrial septostomy(3)  into  the  left  ventricle  (LV), and
the interventricular  septum  is proved gendy from both  left  and right ventric-
ular  (RV)  sides  to  locate  the  openings  in  the  septum. Once  the  opening  is
located, guiding  rubber  catheter  is passed  through  the  mVSD. An  oversized
stiff  Dacron  felt  mounted  on  a 3-0  Nespolen  suture  is connected  to  the
catheter  and passed into  the  LV, gently pulling the suture lengths through  the
mVSD toward the  RV side. The  suture ends are then  passed through  a similar
Dacron  felt  on  the  RV side of  the septum. The  Nespolen  suture  is then  tied
firmly,  thereby  sandwiching  the  septum  between  the  2  stiff  Dacron  felt
patches. Results: Mean  sizes of mVSD, Dacron  felt  patch on  LV side and that
of  RV  side  of  12  mVSDs  were  closed  by  this  technique  were  5.3+/-0.6  ,
14.0+/-0.5  and  11.7+/-0.4  mm, respectively. All  of  the  patients  survived
operation  well and no significant  left  to right shunt  was noticed on postoper-
ative evaluation but  for  1 patient who  had  a swisscheese  type mVSD. In this
patient, a residual  left  to  right  shunt  of Qp/Qs  2.0  at  1 month  decreased  to
Qp/Qs  1.4  at  16 months  after  operation.  Conclusion:  1) This  technique  is
simple  and  less  invasive  without  the  need  of  elaborative  procedures  or  left
ventriculotomy.  2)  In  case, minor  residual  shunt  remained  in  the  immediate
postoperative period, it  is expected to disappear  in long-term.

P228
Pulmonary  artery  line  placement  via  the  right  atrium:  a  safe
approach  in congenital  heart  operations
BhatA.N.,  Bradley  S.M
Cardiothoracic Surgery,  Medical  University  Of  South  Carolina,  South  Carolina,
Charleston,  U.S.A.

Purpose: Pulmonary  artery  (PA) lines  can  provide  important  monitoring
information  following  congenital  heart  operations.  PA  lines  are  typically
placed in the operating room, through the  right  ventricular  free  wall, and are
removed  in  the  intensive  care  unit.  However,  ventricular  bleeding  and
tamponade  can complicate  the  removal of such  lines. The  aim of this study is
to  evaluate  the  safety  and  effectiveness  of  an  alternative  approach,  which
avoids  ventricular  puncture: placement  via  the  right  atrium. Methods: From
January  1999-October  2000, 23 patients undergoing congenital  heart  opera-
tions had PA lines placed via the right atrium. PA lines were placed in patients
in whom postoperative  PA hypertension was anticipated. Lines were placed in
the  operating  room, across  the  right  atrial  free  wall  and  tricuspid  valve. The
results of this approach were retrospectively reviewed. Results: Median patient
age  was  3.5  months  (range  20  days-9.7  years); median  weight  was  4.2  kg
(range  2.0-19.2  kg). Operations  were TAPVC  repair  (4),VSD  closure  (4),
DORV repair  (3), heart  transplant  (3), ALCAPA repair  (2), PA unifocalization
(2), and other  (5). All lines functioned  well  for determination  of  PA pressures,
PA oxygen saturations, and subpulmonary ventricular outflow  tract  gradients
(measured  during  line  withdrawal).  PA lines  were  removed  in  the  intensive
care unit  after  a median  postoperative  duration  of  3.8  days (range  1̂7 days).
No patient  had bleeding requiring transfusion, or tamponade  at line removal.
There  were  no  cases of line  entrapment. Conclusion:  PA line  placement  via
the right  atrium  avoids ventricular  puncture  with  its attendant  bleeding  risk.
This  is a safe  and  effective  approach  to  PA line placement  in patients  under-
going congenital  heart operations.

P229
Less  invasive  aesthetic  approach  for  atrial  septal  defects  surgery: the
right  posterolateral  thoracotomy
Kreitmann  B.,  RiberiA.,  Samir  K., Voisin M.,  FraisseA.,  Metros  D.
LaTimone  Children’s  Hospital, Marseille,  France

All anterior  or  antero-lateral  approaches  for  open  heart  surgery  carry  some
aesthetic  prejudice  or  uncertainty  (specially  in  young  female). We  evaluate
here a particulary  aesthetic, safe, less invasive approach, through  a short  right
postero-lateral  thoracotomy  that  could  be  extended  on  individual  basis  for
other  defects.  Since July  1995,58  patients  underwent ASD  closure  through
this approach. Mean  age  was 9 years (0.5 to  52, median  =  6, SD =  13). The
third (n=5),the fourth  (n=50)  or the fifth intercostal space (n=3)  was entered
after  a 7  to  12 cm skin incision posterior  to  the  mid  axillary  line. CPB  was
established with ascending aorta cannulation (n=57, femoral cannulation in 1)
and two angled venous cannulae.Aortic crossclamping, antegrade cardioplegia
and de-airing  were  conducted  as usual,  diagnosis  were  47 ASD  secondum
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(4 low ASDs), 1 sinus venosus, 6 Ostium primum(lreoperation), 2 perimem-
branousVSDs,  1 right  coronary-RV  fistula  and  1 mitral  replacement. There
was no major  intraoperative problem. Mean aortic crossclamping time  was 26
mn  (14  to  57, SD=11). There  was  no  post-operative  morbidity,  but  one
hemothorax  needing reentry. Mean  post-operative  hospital  stay was 7.6  days
(SD=2,6). Follow  up  is uneventful. As long  as great  care  is given to  achieve
good exposure, with a short technicallearning  , the procedure appears safe and
reproducible.  Cosmetic  results  are  excellent,  with  no  scar  in  the  anterior
aspect of the chest.When percutaneous closure  is not  feasible.surgery  through
this very aesthetic  posterior approach  appears  as a good option.

P230
Bloodless  open  heart  surgery  in neonates  and  infants
Calantowicz,M.E.,  Kroslowitz,  R.M.,  Mcllas,  N.B
Nemours  Cardiac  Center, Florida,  Orlando,  U.S.A

Since  November  1999  four  Jehovah s Witness  children  less  than  1 year  old,
weighing 4 ^  8kg, had corrective heart surgery without the use of blood prod-
ucts in  the operating room or during their post-operative course. Operations
included  Norwood  Stage  1 procedure  (1), repair  of complete  atrio-ventric-
ular  canal  (1), and  bi-directional  Glenn  procedure  (2). Successful  bloodless
heart surgery requires a coordinated strategy for the pre-operative, intra-oper-
ative, and post-operative  care. A key element  has been our miniaturization  of
the  cardiopulmonary  bypass  circuit  to  a priming  volume  of  160cc. Using a
bloodless prime  this microcircuit  yields post-dilutional  hematocrits within an
acceptable  range  even  for  newborns  undergoing  complex  heart  surgery.
Other strategies include the intra-operative  use of aprotinin and a cell-saver as
well as the pre- and post-operative  use of erythropoietin.

P231
Ministernotomy  for  the  closure  o f  subarterial  ventricular  septal
defect  associated  with  mild  aortic  regurgitation
Norihidc  Fukushima,  Shigeaki  Ohlakc,  Yoshiki  Sawa,  Koji  Kagisaki,  Takayoshi
Uctio,  Hitoshi  Suhara,  Toshihiro  Funatsu,  Masamichi  Ono,  Takanori  Shibukawa,
Tomoko  Kita*,Tohm  Matsushita*,  Hikaru  Matsuda
Dept  Of  Surgery,  Osaka  University  Graduate  School  Of  Medicine,  Department  of
Surgery  and  Pediatrics*,  Osaka  University,  Osaka,  Suita,  Japan

OBJECTIVE: To minimize  cosmetic  or  surgically  invasive problems, minis-
ternotomy  has been introduced to pediatric cardiac surgery. Recently we have
applied ministernotomy  for the closure of subarterial ventriuclar septal  defect
(VSD) associated with mild aortic regurgitation  (AR). METHODS: Between
July 1998 and Novenmber  2000, consecutive  14 patients with subarterialVSD
with  mild AR  in  age  between  8  months  and  15  years  and  in  body  weight
(BW)  between  7  and  83  Kg, underwent VSD  patch  closure through  a lower
sternal split incision using a 5 to 9 cm skin incision. In patients above 20 Kg of
BW, a  reversed J-shape  incision  at  the  left  third  intercostal  space  was  added.
Cardiopulmonary  bypass  was  established  by  aortic  and  bicaval  cannulation.
Antegrade  cardioplegic  arrest  was  achieved. The  pulmonary  trunk  was
opened  horizontally  and VSD  was closed  through  the  incision  using an oval
Hemashiled  patch. RESULTS: There  was no  mortality.  Extracorporeal  and
aortic  cross-clamping  times  were  102+/-32  and  63+/-24  minutes, respec-
tively. All but two infants  were extubated  in the operating room and were not
transfused. Although AR  was not  repaired, AR  disappeared  in  11 patients and
decreased  to  trivial  in  3 patients  after VSD  closure. Pulmonary  regurgitation
or  stenosis  were  not  detected. All  school-age  patients  went  to  school  or
kindergarden  within  2  weeks  after  surgery.  CONCLUSION:
Ministernotomy  for the closure of subarterialVSD associated with mild AR is
technically  feasible  and may provide better outcome with respect to cosmetics
and  less surgical  invasion than  full  sternotomy.

P232
Patch  augmentation  and  chorda  reconstruction  of  left  atrioventric-
ular  valve  in  complete  atrioventricular  septal  defect  (cAVSD)
-  A  case  report
Murashita,T.,  Kubota,X,  Imamura,  M.,  Shiiya,N.,Yasuda,K.

Cardiovascular  Surgery,  Hokkaido  University  School  Of  Medicine,  Hokkaido,
Sapporo,Japan

Scarcity  or  deficiency  of  leaflet  tissue  may  compromise  satisfactory  repair  of
the  atrioventricular  valve (AW)  in  a small  number  of patients  with  cAVSD,
especially  in patients with normal  karyotype. In such a situation, the  insertion
of a valve prosthesis is an unsatisfactory  solution  for infants.We experienced an
early infant  with deficiency  of valve tissue of left AW, and this was  successfully

repair  by  the augmentation  of  leaflet  and  reconstruction  of  chorda  using
single bovine pericardium. A one-month-old boy with normal karyotype and
congestive heart failure continued since the neonatal period, was diagnosed to
have  cAVSD. A W  regurgitation  was  noted  after  birth.  Echocardiography
showed  severe A W  regurgitation,  Rastelli  type A  anatomy, and  small VSD.
Operation  was performed  using  standard  cardiopulmonary  bypass  with
systemic  hypothermia. VSD  was located  under  superior  bridging  leaflet  and
was closed  direcdy. Left  side  valve leaflets, particularly  superior  bridging  and
lateral  leaflets,  were  hypoplastic.  After  closing  ASD  with  autologous
peicardium, the defect of the  cleft

P233
Adjustable  pulmonary  artery  banding:  alternatives  for  rapid
pulmonary  ventricle  prepare
Luiz  F. Caneo, Carlos A.  Dias,  R.  S.Assad,  Maria  C.Abduch,  Vera D.Aiello,  Luis  F.
P. Moreira, Domingos D. Lourenco Filho, NoedirA.  C  Stolf  Miguel  B. Marcial
Heart  Institute  Of  Sao  Paulo Medical School, Sao  Paulo,  Sao  Paulo, Brazil

Objective:  Two  models  of  adjustable  devices  for  pulmonary  artery  (PA)
banding  were applied  in  young  goats, in  order  to  assess  and  compare  each
method  of  pulmonary  ventricle  hypertrophy  induced  by  a  progressive
systolic  pressure  load  training  program. Methods: Three  groups  of  seven
animals  each  were  used,  as follows: Group  I,  PA banding  was achieved  by a
balloon  catheter, Group  II,  an  extravascular  hydraulic  cuff  banding  device
was applied,  and Group  III  was the control group  for septum, left  and  right
ventricles  weights. All  the  goats  from  group  I  and  II  were  submitted  to
progressive  systolic  pressure  load  imposed  by banding  device  adjustment  at
24-hour  interval,  during  a  96-hour  period. The  behavior  of  the  right
ventricle  (RV) muscle mass was assessed by echocardiogram and morpholog-
ically. Results: Right  ventricle  to pulmonary  artery  pressure gradient, RV to
LV ratio,  and  RV  systolic  pressure  were  significantly  higher  in  group  II
(p<0.05). A  significant  increase  in  the  RV  wall  thickness  was  observed  in
groups  I  and  II. RV  dry  weight  was higher  in  groups  I  and  II  (p<0.05), as
compared  to  control  group. Myocyte  perimeter  and  cross-area  showed  a
significant  increase  after  the  96-hour  training  period.  Conclusions:
Progressive  systolic  pressure  load  training  program  was  able  to  induce  a
significant  degree of pulmonary  ventricle  hypertrophy  in a 96-hour  period,
regardless  the  PA banding device  used. Such  a program  may eventually  be a
useful  tool  for  LV preparation  to  the Jatene  operation  beyond  the  neonatal
period, and even for  the failed  atrial  baffle  procedures  in patients with trans-
position of the great arteries.

P234
Transxiphoid  approach without  sternotomy  for the  repair of  ostium
secundum  atrial  septal  defects
Tanamati  C,Barbero-Marcial M.,RisoAAJalene  M.B,Atik  E.
Heart  Institute  and Hospital  Slrio Libants,  Sao  Paulo, Brazil

Objective: Analyze the  results achieved  by repair  of ostium  secundum  atrial
septal  defects  through  the  transxyphoid  approach  without  opening  the
sternum. Method: It  was a longitudinal  and prospective  study of 35 patients
operated  from July 96 to July 99.Ages ranged from 6 months to  14 years,with
a median  age  of 5.1 –3.1  years. By a longitudinal median skin  incision  of 5
cm at level of the xiphoid,total  resection of the appendix  was performed,and
an especially  retractor  was positioned  in order  to  expose the  right  atrium.A
normothermic cardiopulmonary  bypass was performed  by left  femoral  artery
and  bicaval cannulation.Aorta  was crossclamped and crystalloid  cardioplegic
solution  was  administered  anterogradely.Atrial  septal  defect  was  closed
through  the  right  atrium  by  running  suture  or  with  a  pericardium
patch.After  closure of the  right  atrium.air  is exhaustively  removed  from the
left  cavities  and bypass  is interrupted. Results: Average time of bypass was of
33.8 –11,3  minutes  and clamping 20.7  –  9,6  minutes.There  was no  intra-
operative  complications.Reversal  to  a median  sternotomy  was required  in
one  case  for  repair  of  an  anomalous  drainage  of  pulmonary  veins.In  22
(62.9%)  patients  extubation  was performed  in  the  operating  room.Average
time of stay  at  the ICU and  hospital  stay  was of  19.9 – 1 5  hours  and 5.8  –
1,89  days respectively.One patient presented pericardium  effusion  and super-
ficial  infection  of  the  scar  in  two.  In  a  median  follow-up  of  21  –  10
months,all  patients are  in functional  class I (NYHA),without  medication  or
residual  defects.Two  (5,7%)  patients  presented  less  than  20%  left  femoral
arterial  stenosis by Doppler. Conclusion: This  technique  is  feasible.safe,with
excellent  cosmetic results.
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P235
Biocompatibility  of microdomain  structural  extracorporeal  circuits
in  infants
Okamura,T.,  Imai,Y.,  Seo,K.,  Aoki,M.,  Shin’oka,T.,  Hiramatsu,T.,  OhtaJ.,
Isomatsu, Y,  Hagino,!.,  KashiwagiJ.,  lshiyama,M.,  Sato,K.
Tokyo  Women’s  Medical  University,Pediatric  Cardiovascular  Surgery,  Tokyo,
Shinnjyuku-Ku,  Japan

<Purpose>Cardiopulmonary  bypass  (CPB)  induces  numerous  systemic
inframatory  reactions in infants.The  purpose of this study was to examine the
biocompatibility  of  microdomain  structural  extracorporeal  circuits  in
infants. <Material>Twenty-oneVSD  patients who underwent elective cardiac
surgery  were  randomly  divided  into  three  groups: group  C; conventional
circuit  and oxgenator group  (n=7), group M; microdomain  structural  circuit
and heparin bonded oxygenator  group  (n=7),and  group H; heparin  bonded
circuit  and  heparin  bonded  oxygenator  group  (n=7).
<Methods>Measurements  of  blood  cell  count,  fibrinogen,  AT-III.D-
dimer.bradykinin  and  complement  system  were  made  before  CPB, after  5
min.  of  CPB, just  after  CPB,  2  hrs  after  CPB  and  24  hrs  after  CPB.
<Results>There  were  significant  differences  for  group M  in platelet  reduc-
tion (p<0.05) and AT-III reduction  (p<0.05) between group M and group  C
or H. But there were no significant  differences  in fibrinogen  reduction and D-
dimer production.There  was tended to be less bradykinin generation in group
M  (p=0.06  vs group C  and p=0.08  vs group H).There  was tended  to be less
C3a  activation  in  group  M  (p=0.08  vs. group  C  and  p=0.08  vs group  H).
<Conclusions>  microdomain  structural  circuit  could  reduce  early  systemic
inframatory  reaction  compared  with  heparin  bonded  circuits  and  non-
bonded circuits.

P236
Our  experience  of  surgical  atrial  septal  defect  closure  without
cardiopulmonary  bypass
S. Djoshibaev, K.T.Jooshev,  S.E.  Shabraliev,A.R.  Djakeloi’
Department  of  Cardiac  surgery,  Nationality  Centre  of  Cardiology,  Bishkek,
Kyrgyzstan

As  usually, the  correction  of  atrial  septal  defect  (ASD)  is  performed  under
conditions of cardiopulmonary  bypass by medial sternotomy.This approach is
traumatic  and  leads to  more  complications  than  others. The  purpose  of  this
study  is to review our experience  of surgical correction of ASD by miniinva-
sive technique without  cardiopulmonary  bypass.We performed  surgery  in 73
patients  in  age  from  3  to  48  years,  28  were  male  and  45  were  female.
Secondary ASD  was  in  66, partial  A-V  canal  in  1 and  ASD  with  partial
anomalous right pulmonary  venous connection  in 6 patients. The  protection
of  the  body  was  made  by  general  hypothermia  with  decreasing  of  rectal
temperature  till 29-27  C. General  hypothermia  was made with  cavering the
body  with  the  small  pieces  of  ice,  after  giving  anesthesia.  The  active
hypothermia  was stopped after reaching rectal temperature  32 C, then contin-
uing  hypothermia  of  the  head  to  obtain  the  required  temperature. The
approach to the heart  was performed  by anterior minitoracotomy  in 4th right
intercostal  space. We  performed  logitudinal  pericardiotomy  anterior  to  the
diafragmal  nerve. The  stepwise occlusion  of both  vena  cava and  aorta  ascen-
dens  was carried  out.  In  41  cases the ASD  was plasticed  by  autopericardium
and 32 ones by sewing.Air embolism was prevented by aorta ascendens punc-
ture  and defting  the blood flow outside. The  occlusion  time  of the  magistral
vessels during  seving ASD  was  from  3 to  13 minits  with  temperature  ranges
29 C and during the plasty was from  10 to 35 min.with temperature lower 28
C.  Defibrillation  was  use  in  38  cases.  The  was  observed  hypoxic
encephalopathy in 4 patients that persisted for 3 days. Artificial  ventilation was
during since 4 to  20 hours. Other complications  were not  observed. Patients
stayed  in  the  hospital  for  4  to  10 days. Conclusion:  Generally  hypothermia
protection  of  the  body  complete  with  minitoracotomy  from  right  side
without  CPB  eleborated  by  us  release  to  perform  closure  of ASD  without
dangerous and  it have all positive kinds of the miniinvasive technology  in the
cardisurgery (economical, cosmetical).

P237
Pedicled  autologous  pericardial  flap  method  of  right  ventricular
outfow  tract  reconstruction  using  new  sutureless  technique
Sadahiro Sai,Masato  Endo,YoshiakiTaimka,  Koichi Nagaya,  OsamuAdachi,Makoto
Kamada,  Koichi Tabayashi
1^  1 Seiryo-machi, aoba-ku,  Settdai, Miyagi, Japan

Background; Extracardiac  conduit  stenosis should be one  of major  obstacles
for long term freedom  from reoperation after Rastelli type operation.We have

reported  pedicled  autologous  pericardial  flap  method  of  Right  ventricular
outfow  tract  reconstruction  (RVOTR)  for  it  and  its  efficacy  by  preliminary
animal experiment which revealed living tissue layer in its lumen and possible
growth  of flapped area in the late phase. We have recently  had two  successful
cases who underwent  corrective surgery with  this method  using new suture-
less technique. Method; As Rastelli type operation, extracardiac  conduit  was
created  with  ePTFE  monocusp  valve  attached  to  dacron  graft  for  posterior
wall  side  and  pedicled  autologous  pricardidal  flap  for  anterior  side, which
wasn’t sutured at distal end of its conduit. Flap base remained intact part at the
distal end of conduit so that blood supply was preserved.We applied this tech-
nique  for  two  clinical  cases  which  were  2  years girl  ofVSD  with  PA and  6
years boy of congenital AS. Concomitantly, we performed  experimental study
which simulated  this technique  on anterior  wall  side of pulmonary  trunk  in
mongrel  dogs to examine morphological  and histological change. Results; In
our  experimental  study, autologous  pericardial flap method  using  sutureless
technique suggested of Lectin  positive endothelial  layer which  was examined
with  immunohistochemistry  as living  tissue  in  its  lumen  and  growth  in  the
flapped  area. There  was  no  clinical  events  in  postoperative  period(162̂4
month),. No  deformity  or  stenosis of RVOTR  revealed. The  mean  pressure
ratio of RV to  LV measured 0.38  at one year after  operation  in 2 patients.This
method  could  be  effective  procedure  for  Rastelli  type operation  in  terms of
growth  and freedom  from reoperation, and may improve prognosis.

P238
The  hemodynamic  change  of  RV-PA  shunt  in  modified  Norwood
procedure  for  HLHS and  its equivalent  hearts
Kataoka,K.,  Ohtsuki,S.,Takada,K.,  Baba,K.,  Ohno,N.,  Scino.Y,  Kamada.M.,
Ishihara,Y,  Sano,S.,  Kawada,M.,  lshino,K.
25̂-1 Shikata-cho,  Okayama,  Okayama,Japan

The blood flow pattern and the influence  of the anastomotic stenosis after  the
modified  Norwood  procedure  with  RV-PA  shunt  was  analyzed  using  the
2DE and puke Doppler echocardiography. Seven neonates and  infants(HLHS
6, DILV+AS  1), weighing  1.7  to 3.7Kg were followed  up since January 1998.
The size of the PTFE graft  was 4mm in 2 and 5mm in the remaining  5. SaO2
was  analyzed  concomitantly. The  investigation  was  conducted  at  2  to  4
weeks(immediate),  1.5  to 2 months(midterm)  and 3 to 6 months(prior to the
second stage bidirectional Glenn anastomosis)  after  the operation  respectively.
Graft flow pattern  consisted of the systolic forward flow(FF) and the  diastolic
reverse  flow(RF).The  ratio  of  the  velocity-time  integrals(VTI)  of RF  and
FF(RFV/FFV)  decreased  along  the  time  course  in  all  cases. The  stenosis
developed  after  the  midterm  at  the  distal  anastomosis. SaO2  concomitantly
decreased  after  1.5 to 2 months. (l)Both  the changes ofRFV/FFV  and SaO2
were inversely correlated with  the change of the pressure gradien. (2)The rate
of  the  decrease  in  RFV/FFV  was consistent  with  the  increase  in  the  peak
gradient. (3)RFV/FFV  ratio  shifted  to below  0.20  after  90  days  of  age irre-
spective of the  severity  of the  stenosis, suggesting the predominant  influence
of the  reduction  of the  pulmonary  resistance. (4)The  change  of the  gradient
had the stronger  influence  than RFV/FFV on the decrease in Sa02.Both  the
reduction  of the pulmonary  vascular resistance and the valve-like mechanism
of the  distal  stenosis  played a role  in the  change  in RFV/FFV  ratio  with  the
more strong influence  of the former  after  90 days of age. As a conclusion, this
hemodynamic  study  implicated  the  rationale  of the  second  stage  BDG  after
90 days of age with or without  the development  of the stenosis.

P239
The  effects  of  pretreatment  with  FK506  on  the  neuropathological
changes  in  the  brain  of  neonatal  piglets  undergoing  cardiopul-
monary  bypass  (CPB)  with  deep  hypothermic  circulatory  arrest
(DHCA)
H.  Abdul-Khaliq,  S.  Schubert,  G.  Stoltenburg-Didingerl,  D.Troitzsch.A.  Wehsack,
W.Bottcher,  E  Gutsch,  M.  Hiibler, R  Hetzer,  P.E  Lange
Depl.  of pediatric cardiology,  Deutsches Herzzentrum  Berlin, Berlin,  Germany

Introduction: Brain  injury  and  altered psychomotor  development  still  occur
following corrective cardiac surgery in early life.The  immunosupressive  drug
FK506 (Tacrolimus)  involves inhibition  of calcineurin  in T-lymphocytes  by a
complex  of  FK506  and  an  FK506  binding  protein. Recent  studies  have
suggested  a protective  effect  of  FK506 against  ischemia  in  neuronal  cells.We
evaluated  the  effect  of pretreatment  with  FK506 on  neuronal  cell  injury  in
neonatal piglets undergoing CPB with a prolonged DHCA period. Methods:
15 neonatal piglets (age <  10 days, weight, 2.1 + / -  0.5 kg BW) were  included
in  this study. Ten animals without  pharmacological  intervention  were served
as control  group.  Five  animals  were  pretreated  i.v. with  FK506  (0,2mg/kg
BW) five hours preoperatively. All animals  were anaesthetized, intubated  and
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mechanically  ventilated.  After  median  sternotomy  the  animals  were
connected  to CPB by cannulation  of the  aorta  and right  atrium.  Full  flow
CPB  (200ml/kg/min)  was initiated  for  homogeneous  systemic  cooling.
Circulatory arrest for 120 min. was induced when rectal temperature of 14 Ĉ
was  achieved. After  rewarmed  reperfusion  the animals  were  weaned  from
CPB and monitored for  6̂8 hours.Then  the animals were sacrificed  and the
brain  was immediately  removed, cut in standardised  sections  and fixated  for
further  histological studies. Neuronal  cells were counted in sector CA  1 ^  CA
4  and dentate  gyrus  of hippocampus  formation  in respect  to  apoptosis and
hypoxic  necrosis.  Results: The  main  preliminary  findings  in  this  brain
ischemic  model  were  the quantitative  evaluated  difference  in necrotic and
apoptotic  neuronal  cell  injury  according  to  pretreatment  with  FK506. A
reduction  of necrotic  neuronal  cell  changes  in hippocampus  sector  CA1  ^
CA4 was found  in the group  of FK 506  treated animals. In the dentate gyrus
the  mode  of  neuronal  cell  injury  changed  from  necrosis  to  apoptosis.
Conclusion:The  application  of FK506  seems to have protective effect  on the
neoronal  cell  necrosis but not on the apoptosis  in the hippocampus  forma-
tions. The  reduction  of neuronal  cell  necrosis  and the increase of apoptotic
cell  counts  may suggest  possible  protective  actions. Further studies, however,
are  necessary  to  evaluate  the  role  of  apoptosis  in  the  brain  after  deep
hypothermic  ischemia.

P240
Anatomical  repair  of  complete  complete  atrioventricular  septal
defect
Hani k. Najtn
P.O.  Box  10152, Riyadh, Saudi Arabia

Background: A better  understanding  of the  morphology  of complete  atri-
oventricular  septal defects  (CAVSD)  has impacted surgical techniques greatly.
Competency  of the  left  atrioventricular  valve  play  an important  role  in the
outcome of repair of these defects. On some occasions the leaflet  tissue is defi-
cient  and repair  becomes  difficult. We  present  a modified  technique  for the
repair of this  defect.  Material  and Method: The  repair  is performed  on stan-
dard cardiopulmonary  bypass with cardioplegic  arrest. After  evaluation  of the
anatomy,  both  superior  and  inferior  leaflets  are  divided  routinely  to
completely  expose theVSD.The 0.4 mm thin GortexVSD  patch  is sutured to
the  right  side  of the  ventricular  septum  leaving  3 mm oi patch  above the
annulus  line  to augment  the divided  leaflet  tissue  of the  left  A-V  valve. The
autologus pericardial  atrial septal patch  is attached 3 mm  from this suture line,
thereby allowing 3 mm of theVSD patch  to augment the  left AV valve.These
3 mm allow  better  coaptation  of the  leaflets  thereby  improving the compe-
tency of the  valve. Results:This  technique  was performed  on 14 infants  with
CAVSD. Mean  age was 7 months.There  were no deaths among these  infants.
There  was no significant  postoperative  left  AV valve regurgitation  or residual
VSD’s. By echocardiography  performed  postoperatively, the contribution of
patch  augmented  left  AV  valve to competency  is clearly  seen. The  right AV
valve is apicaly offset  as in normal subjects. Conclusions:The  use of this modi-
fied technique  yields good anatomical  repair  and helps in cases with  deficient
left  AV valve tissue.

P241
Neuromonitoring  and CPB strategies  for  avoiding  Neurological
Injury  after  Hypothermic  Circulatory  Arrest  in  a  Survival  Piglet
Model
Takahiko Sakamoto,  Shin’ichi Hatsuoka, Lennart  F.  Duebetier,  Hart G.W. Udov,
Gregory L. Holmes, David Zurakowski, RichardJ. Hurley, Peter C. Laussen, Richard
A .Jottas
Tlie Heart Institute of Japan, Tokyo Women’s Medical University, Tokyojapan

Background:  Widely  different  protocols  have  been  used  to  achieve
hypothermic  circulatory  arrest  (HCA)  with  considerable  ongoing  contro-
versy regarding optimal pH  strategy, optimal hematocrit  and optimal  temper-
ature. Near-infrared  spectroscopy  (NIRS)  is a relatively  new technique  for
assessment of cerebral oxygenation.We studied the interaction of pH strategy,
hematocrit, temperature and duration of HCA and their combined impact on
cerebral  oxygenation  and neurological  outcome  in a survival  piglet  model
including  monitoring  by NIRS.  Methods:  Seventy-two  piglets  (9.29 –
0.14kg)  underwent  HCA under  varying  conditions  with  continuous  moni-
toring by NIRS  (hematocrit  20 or 30%, temperature  15 or 25*C, pH-stat or
alpha-stat  strategy, HCA  time 60,80 or  100 minutes). Neurological  recovery
(NR)  was evaluated  daily by a veterinarian  and the brain  was fixed in situ on
POD  4 to be examined  by histological  score  (HS) in a blinded  fashion.
Results:  Cerebral  oxygenation  indicated  by Tissue  Oxygenation  Index was
associated with  difference  of pH  strategy (p < 0.001), temperature  (p = 0.03)

and  hematocrit  (p =0.06)  at the end of cooling. Oxygenated  hemoglobin
signal declined to a plateau (nadir) during circulatory arrest.Time to nadir was

 ̂significantly shorter with lower hematocrit, higher temperature and alpha-stat
strategy, p < 0.001. Duration from reaching nadir until  reperfusion

P242
Two-staged  balloon  dilatable  pulmonary  artery  banding
Neves,J.Abecassis, M. Menezes, I.Anjos, R. Maymone-Martins, F.
Hospital Santa CruzAv. Reinaldo  Santos,,  Carnaxide, Portugal

A dilatable  pulmonary  artery banding  (DPAB)  may be useful  for temporary
palliation in neonates or for long palliation in infants with complex lesions. In
lab work a banding tied  with  a 5/0 prolene mattress stitch  and a second 3/0
prolene stitch  was bursted with different  sizes of balloons and pressures. In six
pigs a DPAB was performed  and 3 months  later it  was dilated  with  balloons
1,5 to 2,1  times larger than  the bandings  and pressures of 4 to 8 atm. Three
children  aged 7  days to 5 months  old, with  muscularVSD, aortic  coarctation
or  interrupted  aortic  arch  were  operated  and a DPAB  was performed. An
average of 18 months later the DPAB were dilated with  10 or 12 mm balloons
with pressures of 3,5 to 12 atm.The 5/0 prolene stitch was bursted but not the
3/0  stitch in all instances. In all animals and thereafter  in children dilation was
safe  and effective. The gradient  across the banding  decreased  from  83 to 31
mmHg  in average. In 1  case the banding  was left  open and the child does not
need  further  procedures; the other  2 wait  for a definitive  repair. This  suture
technique  permits a programmed  dilation  for a definitive opening or a  staged
enlargement  of the banding

P243
Evaluation  of Amplatzer  devices  by cardioscopic  assessment
M  Urness,  X  Gu,  YM Han, PA  laizzo,  TG  Laske, JL  Titus,  K  Amplatz,
DW Hunter.
Box 292 MMC, 420 Delaware St. S.E., Minnesota, Minneapolis,  U.S.A

Purpose:To  assess dynamic  and anatomic function  compatability  of implanted
cardiac  devices  using a new ex vivo  technique  with  an endoscope  (cardio-
scope).  Methods:  Seven  out of forty-tree  animals who underwent  testing of
Amplatzer  cardiac  devices  had a final ex  vivo  cardioscopic  evaluation  2̂18
months  after  device  placement. Of the  seven  animals, four  had a ventricular
septal  defect  closure  (3 perimembraneous,  1 muscular)  and three  had patent
Formen ovale closure. Ultrasound and angiography evaluation suggested aortic
and  tricuspid  valve  insufficiency  and associated  vegetations  in three  animals.
The  animals were anesthetized and ECG, blood pressure, and blood gases were
obtained. The  heart  was exposed  and  infused  with  cryocardioplegic  solution.
The  heart  was explanted. Cannulas  and tubing were attached  for circulating a
clear oxygenated perfusion  solution. Using the Langendorff  technique, hemo-
dynamics and ECG  were  adjusted  to simulate in vivo values.The  cardioscope
was  introduced  into  variuos  cardiac  chambers  for  real  time  imaging. After
cardioscopy  the hearts  were  submitted  for pathologic  evaluation. Results:  In
vivo and ex vivo ECG and pressures were similar (p= ns).The heart beat spon-
taneously in a Langendorff mode until the rhythm stabilized  and became  self-
sustaining. With  the cardioscope  one could  obtain  clear  detailed  360 degree
visualization  of the interior of the beating heart for functional  dynamic evalu-
ation  of  valves, chordae  tendineae, cardiac  chambers, and  implanted  devices.
The  etiologies  for  valve  insufficiency  and vegetations  were  clearly  demon-
strated. Conclusion: This new technique  provides an accurate clear look at the
interior  of  a  beating  heart  and  functional  and  anatomic  assessment  of
implanted cardiac devices. Cardioscopy Ex vivo, is a valuable assessment proce-
dure for the study of and optimization  of implanted cardiac devices.

P244
The  role of oxidative  stress in the development of pulmonary  arteri-
ovenous  malformations  following  cavopulmonary  anastomosis
Malhotra, S.P,  Reddy,  VM.,Tlielitz,  S., Hanky, F.L., He,Y, Suleman, S.,  Riemer,
R.K.
505 Parnassus Aivnue, San Francisco, CA, USA

OBJECTIVE: Cavopulmonary anastomosis  (CPA) is often  used for palliation
of  cyanotic  heart  disease. Clinically  significant  pulmonary  arteriovenous
malformations  (PAVMs) can occur in up to 25% of patients following surgery.
CPA  causes  several  modifications  to the pulmonary  circulation  that may
contribute  to PAVM development. Our objective  was to examine  the role of
one such alteration, reduced pulmonary  blood flow (PBF), in PAVM forma-
tion  by studying  angiogenic  and stress-related  gene  expression  following
pulmonary  artery banding  (PAB) and CPA. METHODS: Lambs  aged 35 to
45  days  were  placed  into  three  groups: CPA  (n=6),  PAB (n=4), and sham
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controls  (n=6).  In  our  model,  PAVMs  are  detectable  by  bubble-contrast
echocardiography  8  weeks  following  CPA. To examine  genes  involved  in
PAVM development,  tissue  was  harvested  at  2  and  5  weeks  after  surgery.
Expression of angiogenic  and stress-related  genes was determined  by Western
blot  and  scanning  densitometry. RESULTS: CPA  and  PAB both  increased
angiogenic gene expression, but only CPA induced the expression ofendothe-
lial stress-related genes.Vascular endothelial growth factor  (VEGF) was upreg-
ulated 2.5 fold following both  CPA (p=0.002)  and PAB (p=0.007). However,
CPA alone upregulated  two markers of oxidative stress, hemoxygenase-1  and
glucose transporter-1,2  fold (p=0.004) and 5 fold (p=0.003), respectively. PAB
failed to induce expression of either protein. Expression of CD62, a marker of
endothelial activation, was also unchanged following PAB, but increased 4 fold
(p=0.001)  following  CPA.  CONCLUSIONS:  Reduced  PBF  induces  a
pulmonary  angiogenic response, but  not  an endothelial  stress response. These
results suggest  that  oxidative  stress  is more  relevant  to  PAVM formation  than
angiogenic  signaling,  as  PA banding  does  not  result  in  PAVMs. The  chronic
oxidative stress of the pulmonary endothelium  resulting from  cavopulmonary
anastomosis may predispose the affected  vasculature to arteriovenous shunting.

P245
Bovine-albumin-glutaraldehyde  surgical  adhesive  impairs  growth
and causes  strictures  at aortic  anastomoses  in  neonatal  piglets
LeMaire, S.A.,  Schmittling, Z.C.,  Undar.A., CoselliJ.S., Koksoy, C,  Deady, B.A.,
Clubb, FJ.Jr., Fraser, C.D.Jr.
6560 Fannin, Suite 1100, Houston.Texas,  U.S.A

Purpose: Bleeding  complications  remain a significant  cause  of mortality  and
morbidity  in  patients  undergoing  congenital  heart  surgery. A  new  surgical
adhesive composed of bovine  albumin  and glutaraldehyde  is currently  under
clinical investigation  in adults  as an adjunct  for securing hemostasis  at cardio-
vascular  anastomoses.  Interference  with  vessel  growth,  however,  would
preclude its use during congenital heart surgery.The purpose of this study was
to  determine  if  reinforcement  of  aortic  anastomoses  with  bovine-albumin-
glutaraldehyde  surgical  adhesive  (BAG-SA)  impairs  vessel growth  and causes
strictures using a neonatal piglet model. Methods:Ten 4-week  old piglets (8.0
–1 .4  kg)  underwent  primary  aorto-aortic  anastomoses  with  interrupted
polypropylene  sutures  after  baseline  aortic  measurements  were  obtained.
Following aortography, 5 piglets were randomly assigned to anastomotic  rein-
forcement  with  BAG-SA. After  a 7-week  growth  period, aortography  was
repeated  and  the  aortas  were  excised  for  morphometric  analysis  and
histopathology. Results: After  7  weeks, mean  weight  gains  were  similar  in
BAG-SA  animals  (24.5  –  5.1  kg)  and  control  animals  (22.0  –  4.0  kg; p  =
0.413). In BAG-SA animals, however, aortic circumference  increased only  1.3
–1.1  mm  (vs. 3.3 –  1.4 mm  in controls;p =  0.035) and aortic  luminal diam-
eter increased only 0.9  –  0.9 mm  (vs. 2.8  –  0.6 mm  in controls; p  =  0.004).
Strictures  producing  stenosis  exceeding  25% developed  in  4/5  BAG-SA
animals  (80%)  vs. 0/5  control  animals  (p  =  0.047). Aortic  histopathology
revealed adventitial changes ^  macrophages, micropyogranulomas, giant cells,
and  moderately  increased  connective  tissue  -  in  all  5 BAG-SA  animals  vs.
none  of  the  control  animals  (p  =  0.007). Conclusions: Reinforcement  with
BAG-SA impairs  vascular growth  and  causes stricture  when  applied circum-
ferentially  around  an  aorto-aortic  anastomosis. This  adhesive  should  not  be
used on cardiovascular  anastomoses in pediatric patients.

P246
Bovine-albumin-glutaraldehyde  surgical  adhesive  causes  acute
phrenic  nerve  injury and  paralysis of  the diaphragm in young  pigs
LeMaire, S.A.,  Schmittling, Z.C.,  Undar.A., CoselliJ.S., Koksoy,  C,  Deady, B.A.,
Clubb,  FJ.Jr., Fraser, C.D.Jr.
6560 Fannin, Suite 1100, Houston.Texas,  U.S.A

Purpose:  A  new  surgical  adhesive  composed  of  bovine  albumin  and
glutaraldehyde  is  currently  under  clinical  investigation  as  an  adjunct  for
securing hemostasis at cardiovascular  anastomoses. The  use of this adhesive to
reinforce  anastomoses of the aorta, vena  cavae, and pulmonary  arteries places
the  nearby  phrenic  nerves  at  risk  for  injury.  Phrenic  nerve  injury  with
diaphragmatic  paralysis complicating congenital heart operations is associated
with increased morbidity and mortality, especially in neonates.The purpose of
this study  was to determine  if bovine-albumin-glutaraldehyde  surgical adhe-
sive (BAG-SA)  causes acute phrenic  nerve  injury. Methods:Via  median ster-
notomy  in  12 young  domestic  pigs  (age  10̂15 wks, weight  32  –  4.8  kg),
baseline diaphragmatic excursion was measured using cinefluoroscopy  during
direct  phrenic  nerve stimulation. Diaphragmatic  excursion  was remeasured  3
and  30  min  after  exposing  the  nerve  to  BAG-SA  (n  =  6), bovine  albumin

(negative control, n  =  3), or glutaraldehyde  (positive control, n  =  3). Results:
All animals exposed to  glutaraldehyde  had complete  diaphragmatic  paralysis
at 3 min; diaphragmatic  paralysis did not occur  in any of the albumin  exposed
animals.The mean diaphragmatic excursion  in the BAG-SA group was lower
than  in  the  albumin group both  3 min  (1.7  –  3.6 mm  vs. 18.7 –11.1  mm,
respectively, p =  0.008) and 30 min after  exposure  (0.33 – 0.8 mm  vs. 18.7  –
10.1 mm, respectively, p  = 0.002). Five of 6  animals  (83%) exposed  to BAG-
SA had complete  diaphragmatic  paralysis by 30 min  (p = 0.047  vs. albumin).
Conclusions: Bovine-albumin-glutaraldehyde  surgical  adhesive  causes  acute
phrenic  nerve  injury  with diaphragmatic  paralysis.When  using this adhesive,
contact with nerves must be avoided. Further study  is needed to delineate  the
degree  and  duration  of  impaired  nerve  function  and  to  evaluate  possible
neuroprotective strategies.

P247
Topical  bovine-albumin-glutaraldehyde  surgical  adhesive  causes
sinoatrial  node  degeneration  and  persistent  bradycardia  in  young
Pigs
LeMaire, S.A.,  Schmittling, Z.C.,  Vndar.A., CoselliJ.S., Deady, B.A.,  Koksoy, C,
Clubb, FJ.Jr., Fraser, C.D.Jr.
6560 Fannin, Suite 1100, Houston.Texas,  U.S.A

Objective: Bleeding  complications  remain  an  important  cause  of  mortality
and  morbidity  during  congenital  heart  surgery. A  new  surgical  adhesive
composed  of  10% glutaraldehyde and  25% bovine  albumin  is currently being
used to reinforce  suture lines and improve hemostasis.The superficial  location
of the cardiac conduction system makes it vulnerable  to toxic injury, particu-
larly during congenital  heart surgery.The purpose  of this study  was to deter-
mine  if  bovine-albumin-glutaraldehyde  surgical  adhesive  (BAG-SA)
penetrates through the epicardium and causes injury  to the underlying sinoa-
trial node. Methods: Eleven young domestic pigs (age  11̂15  wks, weight  35.2
–  5.6  kg) underwent  median sternotomy. After  obtaining baseline  electrocar-
diograms, BAG-SA  was applied  to a 2 x 2 cm  area  at the  cavoatrial junction
overlying the sinoatrial node. Electrocardiograms were obtained  at  15-minute
intervals  for  1 hour.The heart  was then  excised  for  histopathological  exami-
nation.  Results:  Histopathology  revealed  coagulation  necrosis  extending
through  the  entire  epicardium  and  into  the  myocardium  in  all  11  animals;
ubiquitous  findings  were  nuclear  pyknosis, cytoplasmic  eosinophilia,  and
contraction  band  changes. Two  animals  (18%)  also  had  focal  degeneration
involving  the  sinoatrial  node.  In  contrast  to  the  other  9  animals, both  pigs
with nodal degeneration developed bradycardia  after  application of the adhe-
sive;  the  bradycardia  persisted  for  the  entire  60  minutes  (see  figure).
Conclusions: When  applied  to  the  surface  of  the  heart, BAG-SA  uniformly
causes severe coagulation  necrosis that  extends  into the  myocardium  and can
involve underlying conduction  tissue. Application near the sinoatrial node can
cause  nodal  degeneration  and  persistent  bradycardia. When  used  during
cardiac surgery, this adhesive should not  be  applied  near the cardiac conduc-
tion  system. Further  studies  are required  to  delineate  the  duration  of  injury
and evaluate potential protective strategies.

P248
Bilateral  Superior  Vena  Cavae  are  not  a  Risk  Factor  for  Single
Ventricle  Palliation
Mark  D  Rode/eld,  Sam  Suleman  BS,  Lenardo  D  Tliompson,  Frank  L  Hanley,  V
Mohan  Reddy
Pediatric Cardiac Surgery, 505  Parnassus Avenue  S549,  California,  San Francisco,
U.S.A

Background: Concern  has been  raised  regarding  the  presence of bilateral
superior  vena  cavae  as a risk  factor  for single ventricle  palliation. We have
not  observed  this  in  our  clinical  practice.  Methods:  54  patients  have
undergone  bilateral  CPA between  1/92  and  11/00. Median  age  at opera-
tion  was  7.6  months  (range  1 mo  ^  32  yr). Median  weight  at  operation

’  was  6.6  kg  (range  3.5 ^  100  kg). The  most  common  diagnoses  were
heterotaxy  and  tricuspid  atresia.  Cavoplumonary  shunts  were  often
performed  without  cardiopulmonary  bypass  (CPB). CPB  was utilized  in
patients who  required  additional  surgical  procedures. Cannulation  of  the
superior  vena  cavae  was avoided whenever  possible. Anti-platelet  therapy
was utilized  in  all cases. Results: Takedown of bilateral CPA was  required
in  one  patient  (1.9%).This  patient  died  early (n=l,  1.9%)  due  to  sepsis
after  takedown  and  common  AV  valve  replacement. There  were  6  late
deaths  (11%): 2  due  to  bronchopneumonia,  1 due  to  pulmonary  arteri-
ovenous  malformations,  1  due  to  pulmonary  venous  obstruction,and  1
after  Fontan operation.Thrombosis  in the cavopulmonary  circulation  was
not  seen  in  any  case. 20  patients  have  had  subsequent  Fontan  operation.
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One  patient  had one  and one-half  ventricle  repair. Conclusions: Bilateral
CPA can be performed  in patients with minimal morbidity  and mortality.
Bilateral  CPA  is not  associated  with  thrombus  formation  in our  experi-
ence. The  presence  of  bilateral  superior  vena  cavae  does  not  signify
increased  risk  for  single ventricle  palliation.

P249
Evaluation  of  pulmonary  blood  flow  distribution  after  corrective
surgery  for Tetralogy of  Fallot
Fujiwara,T.,  Morishima,S., Oshitomi,T.,Tohyama,S.,Aotsuka,H.,  Okajima,Y.,
Furuya, T.
579^  1  Heta-cho, Midori-ku,  Chiba city,  Chiba,Japan

Abnormal  pulmonary  blood  flow  (PBF)  distribution  was sometimes  seen
before  and  after  surgery  in  patients  with  Tetralogy  of  Fallot(TOF).The
purpose of this study  is to evaluate the PBF distribution and its clinical impli-
cations  after  corrective  surgery  forTOF.  Quantitative  lung perfusion  scinti-
graphies (LPS) with 99mTc MAA were performed in 51 patients. Abnormal
PBF distribution  was  defined  as left  lung  receiving  less  than  30 % or  more
than 60 % of the total  PBF.The patients were divided into two groups. Group
A  included  23  patients  who  had  abnormal  PBF  distribution.  Group  B
included  28  patients  who  had  normal  PBF  distribution.  Eight  patients  in
group  A  and  6  patients  in  group  B  had  pulmonary  atresia  (NS).  Previous
shunts  were  performed  in  19  patients  in  group  A  and  14  in  group  B
(p<0.05). Pulmonary  angioplasty  was  performed  at  the  time  of  corrective
surgery  in  16  patients  in  group A and  11  in  group  B  (p<0.05).  Peripheral
pulmonary  artery  stenosis  was morphologically  showed  after  surgery  in  14
patients in group A and 2 in group B (p<0.01). Postoperative  catheterization
was performed  in  18 in group A and 6 in group B. Systolic main PA pressure
was 35.2+/-11.1 mmHg (mean+/-SD)  in group A and  33.0+/-l l . lmmHg
in group  B (NS). Five patients  in group A and 2 patients in group B had  the
systolic  main  PA pressure  of  more  than  40  mmHg.  Postoperative  balloon
angioplasty  was  performed  in  10  patients  in  group  A  and  1 in  group  B.
Eleven patients  in group A had natural  improvement  of PBF distribution  on
the  second  postoperative  LPS.  It  is  concluded  that  the  patients  with
abnormal  PBF  distribution  after  corrective  surgery  had  high  incidence  of
morphological  peripheral pulmonary  artery stenosis. However, systolic main
PA pressure  was not  elevated  and the  abnormal  PBF distribution  would  not
have deleterious  influence

P250
Intrapulmonary  reconstructions  of  the  pulmonary  arteries  in  a  dog
model.
Gcbaucr, R.,  Huciti,  B., Vondrys, D., Peregrin J
Kardiocentrum,  University Hospital Motol,  Prague,  Czech  Republic

Severe  congenital  or  acquired  malformations  of  the  intrapericardial
pulmonary  arteries  remain  a serious risk  for  correction of congenital  heart
defects.  In  some  of  these  patients  the  intraparenchymatous  pulmonary
arteries  are  reasonably developed.The  objective  of the  experimental  work
was to elaborate  a method  of a reconstruction  of the pulmonary arteries by
means  of  a conduit  ^  neopulmonary  artery  ^  connected  with  intrapul-
monary  branches  of  the  pulmonary  arteries. In  11  dogs  (age  14̂  years,
weight  10  ^  45  kg)  a total  of  15 operations  was performed.The  intrapul-
monary arteries  were approached through postero-lateral  thoracotomy  and
interlobar  fissure.  The  conduits  were  created  from  different  materials  ^
native  pericardium, xenopericardium  (porcine  pericardium  ^  Polystan)  or
vascular prosthesis (expanded polytetrafluorethylene  ^  Gore Tex).The  distal
portion  of  the  conduit  was  sutured  end  to  side  to  the  lower  lobe
pulmonary  artery, the  proximal  one  end  to  side  to  the  pulmonary  trunk.
The  relevant  intrapericardial  branch  of  the  pulmonary  artery  was  ligated
and  pressure  in  the  conduit  was  measured.  Unilateral  pulmonary  recon-
struction  was  created  in  seven  and  bilateral  in  4  animals. Two  dogs  with
unilateral  reconstructions  died  11 and  13 days after  surgery.The  patency  of
the  conduits  was  confirmed  by  autopsy.  Angiographic  examination
performed  in  9  animals  surviving  two  weeks  after  operation  revealed
patency  of  all conduits  with  regular  pulmonary  distribution. Postoperative
pressures in the conduits remained unchanged compared with  preoperative
state  (<  18  mm  Hg)  in  all  4  animals  with  bilateral  reconstructions.  In
conclusion,  intrapericardial  pulmonary  arteries  can  be  fully  replaced  by
conduits  connected  to  the  intrapulmonary  arteries.  It  is possible  to  create
the  conduit  from  the  native  pericardium, porcine  pericardium  or  vascular
prosthesis  (GoreTex).

P251
An  experience  of  a patient  with  HLHS  undergoing  a  bidirectional
cavopulmonary  shunt  after  the  modified Van Praagh  operation
Suzuki,  M., Murakamijun., Nameki,T., Koike, N., bhikawa, S., Morishita,Y.
Cardiovascular Surgery, Cunma Children’s Medical Center, Hokkitsu-Mura, Cunma,

Japan

A  11-day-old  boy  with  the  diagnosis  of  hypoplastic  left  heart  syndrome
without  hypoprastic  aortic  arch or  coarctation  of the  aorta, which  is a very
rare  combination,  underwent  the  modified  Van  Praagh  operation  which
consisted  of  bypass  grafting  between  the  main  pulmonary  artery  and  the
braciocephalic  artery  associated  with  bilateral  pulmonary  bandings, to  avoid
disturbances  for pulmonary  circulation  and  respiration  following  cardiopul-
monary  bypass. A  balloon-atrioseptostomy  was  performed  8  days  later. The
dimensions  of the  ascending  aorta,  aortic  arch  and  left  coronary  artery  by
postoperative  echocardiography  or  angiocardiography  developed  from  5.2
mm,  4.2  mm  and  1.2  mmto  8.9  mm,  5.8  mm  and  2.9  mm,  respectively, 5
months  after  the operation. At  the  age of 6 months, the patient  underwent a
bidirectional  cavopulmonary shunt  with the Damus-Kay-Stansel  anastomosis
and  the  DeVega  annuloplasty  for  tricuspid  regurgitation.  His  postoperative
course was uncomplicated. Postoperative management  after the  modifiedVan
Praagh  operation  was easier  compared  to  that  after  the  Norwood  operation.
The  ascending aorta  and aortic  arch developed  sufficiently. We conclude  that
the modifiedVan  Praagh operation, which has a possibility of development  of
the  hypoplastic  aortic segment  and  coronary  system before  arch  reconstruc-
tion, might  be the  treatment  of choice  as an alternative stage-1  palliation  for
hypoplastic  left heart  syndrome.

P252
A vad in the right  circulation of patients with univentricular hearts  :
an animal  model.
d’UdekemY., RubayJ.E.Jacquet L., Legrand E., Noirhomme P
Cliniqucs  Univcrsitaires Saint-Luc (UCL), Brussels,  Belgium

Background  :  In the  long term, patients with  univentricular  hearts  and  high
pulmonary  artery  pressures  are doomed  to  either  death  or  heart-lung  trans-
plantation. The  same  fate  is  reserved  to  patients  with  failing  total  cavo-
pulmonary  connections. Implantable  assist devices offer  a new hope for  these
patients. Methods  :  Five piglets  weighing a mean of 33 –  12 kgs were placed
under  cardio-pulmonary  bypass. Univentricular  hearts  were  obtained  by
ligating  the  pulmonary  artery  and  resecting  2  leaflets  of the  tricuspid  valve
and  the  interatrial  septum. A MEDOS  HIA  assist  device  was  interposed
between  both  vena  cavae  and  the  main  pulmonary  artery. Results  : The
animals were maintained under right Ventricular Assist Device for a median of
4  hours  (range  :  3̂6  hours).  Conclusion  : Definitive  implantation  of a
Ventricular Assist Device  in the  right  circulation  of patients with  univentric-
ular hearts might become an alternative to heart-lung transplantation  in those
with  elevated  pulmonary  artery  pressures  or  with  failing  cavo-pulmonary
connections. An animal model has been developed  to study  this possibility.

P253
Redirection  of hepatic venous  drainage resolves pulmonary  arterio-
venous  malformations  in patients  after  total  cavopulmonary  anasto-
mosis
JJ Vettukattil,  O StumpcrJVD CiovanniJGC  Wright, WJ Brawn
Southampton University  Hospitals  Nhs  Trust,  Southampton General  Hospital,
Southampton,  UK

Background: The  development  of pulmonary  arteriovenous  malformations
(PAVMs)  is  a known  complication  of Total  Cavopulmonary  Anastomoses
(TCA)  wherein  hepatic  veins  are excluded  from  the pulmonary  circulation.
They  are  considered  analogous  to  those  associated  with  liver  disease, which
are  known  to  resolve  after  liver  transplantation.  Patients  and  Method:  Five
patients with TCA (Kawashima procedure) underwent re-direction of hepatic
veins  to  the  pulmonary  circulation.  All  were  profoundly  desaturated
(607̂3%,73)  and  had  clinical  and  angiographic  evidence  of  pulmonary
arterio-venous  malformations. The TCA  was  performed  between  7  and  57
months  (27.6)  of age. Cardiac  catheterisation  prior  to  the  redirection  of
hepatic  veins showed mean  PA pressure of  15.6+/-  1.52. Age  at  Kawashima
procedure  was 7-57  months  (27.6+/-13.2).The  age  at  redirection  of  the
hepatic  veins  to the  pulmonary  circulation  was  29̂144 months  (97.8+/-
32.64)  and the  mean interval between  Kawashima and completion of Fontan
was 70.2+/-26.16  months. A  Gore-Tex  tube  was  interposed  between  the
hepatic  veins and the pulmonary  artery under cardiopulmonary  bypass using
a  16 -18  mm  tube conduit. Patients  were  followed  up  for  a period  of  12̂26
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months (18.8 + / -  4.24).The arterial saturation steadily improved to >95% in
all but one patient  (75%)who had the  hepatic  effluent  preferentially  going to
the  right  lung. Conclusion: Redirection  of  hepatic  venous  drainage  to  the
pulmonary  circulation  resolves  pulmonary  arterio-venous  malformations  in
those patients palliated with Kawashima operation.

P254
Congenital  heart  surgery with small  submammary  incision  in  girls
Nagase,Y., Mitsui,  F.,Takiguchi, S.,  Ukila,  H.,  Utsumi,  K.,  Shibairi, M., Watanabe,
H.,  Kousai,  N.
Cardiovascular Surgery, Malsudo  City  Hospital,  Chiba, Matsudo,Japan

Interest  in minimally  invasive procedures has recently  increased. Especially in
simple congenital heart  disease, there  is less surgical trauma, decreased patient
discomfort, and better cosmetic appearance that are important. Based on these
facts,  we  have  been  using  the  small  submammary  incision  and  partial  ster-
notomy  approach  for  correction  of  simple  congenital  heart  defects  in  girls.
From December  1997 to June  2000, small submammary  incision  within  the
bilateral  mammary  lines and  partial  sternotomy  approach  was performed  in
thirteen girls with ventricular  septal  defect or atrial septal defect. The average
age of the patients was 6.5 years (range, 1 to  16 years)  and the average weight
was 25.0 kg (range, 7.8 to 57kg). In all but one patient, extracorporeal  circula-
tion  was carried  out  by means of cannulation  of the  aorta  and  bicaval veins.
The  average  aortic  cross-clamp  time  was  48.3  minutes  (range,  35  to  77
minutes).Two patients who had atrial septal defect  had ventricular  fibrillation
electrically  induced. The  average  length  of  the  hospital  stay  was  8.0  days
(range, 5 to  12). No patients had blood transfusions  and there were no opera-
tive or  late  deaths. There  were  two  postoperative  complications  of  subcuta-
neous fluid retention. The  advantages  of this  modification  include  excellent
cosmetic results in girls and smaller invasion of the mammary grants than the
conventional submammary approach  and concomitant  security and  full  ster-
notomy when  required.

P255
Nitrous  oxide  delivery during spontaneous  breathing
S. Mortieau, M.  Comptois, S.  Vobecky
3175  Cltemiu  Cote  Ste-Catherine, Montreal, Quebec, Canada

Objectives: The  role  of  nitrous  oxide  (NO)  in  the  treatment  of  pulmonary
hypertension  following  surgical  repair  of  congenital  heart  defects  is  well
recognised  and  up  to  date  has  been  delivered  in  our  institution  during
mechanical  ventilation.  However  there  are  patients  such  as post  Glenn  or
Fontan procedures  that could benefit  from NO  administration but are hemo-
dynamicaly better on spontaneous breathing. A home  made system  has been
recently  developed  to  deliver NO  through  mask  and  used  in  two  patients.
Method: The  system  is composed  of a 400 PPM  tank connected  to a double
stage  manometer  (CONCOA,Virginia  Beach,VA)  coupled  to  an  electronic
flowmeter.The NO  is measured  by electrochemistry  analyser with  a 0.1 ppm
precision  (SensorMedics Critical  Care Corporation.Yorba  Linda CA). NO  is
inhaled  through  a ventimask  with  a reservoir  without  rebreathing  (Hudson
Respiratory  Care  Inc.,Tecuma,CA)  using  continuous  air/oxygen flow. A
minimum  required  gas flow to maintain the reservoir inflated  and to avoid an
important  NO2  formation  is  10 litres/min  .As  an  antipollution  system  the
child  is placed  under  an oxygen  tent  connected  to  vacuum  tubes to  prevent
contamination  of the  room air. Results: NO  was administered  in  this  way to
two  patients. First  was  11 month  old  child  with  severe  Ebstein  anomaly  24
hours  after  a Glenn procedure and closure of tricuspid  valve. The second  was
a  newborn  who  underwent  complete  repair  of  a  truncus  arteriosus  and
presented recurrent pulmonary hypertension  after extubation. None  required
reintubation,  oxygenation  improved  and  no  complications  were  noted.
Conclusion: NO  can be  safely  administered  to extubated  patients through a
ventimask and this mode of administration  increases the therapeutic

P256
Cardiopulmonary  bypass  reduces  bronchial  blood  flow:  a  potential
mechanism  for  injury of the lung  during  extracorporal  circulation
Christian  Schlensak, Torsten Doensl,  Stefan  Preuaer,  Mark  Wunderlich,  Manuela
Kleinschmidt, Friedhelm  Beyersdorf
Hugstetter Strasse  55,  Freiburg,  Germany

Background: During total cardiopulmonary  bypass (CPB), blood flow to  the
lungs is limited to flow through  the bronchial arteries.We tested the hypoth-
esis that  bronchial  blood flow during CPB  does not  prevent  ischemia  of the
lung  and  that  perfusion  of  the  pulmonary  arteries  with  oxygenated  blood
during CPB reduces ischemic lung injury. Methods and Results: Of 24 piglets

(5.0+0.5kg),  18  were  subjected  to  120min  of  normothermic,  total  CPB
without  aortic  cross-clamping,  followed  by 60min of  post-bypass  perfusion.
Nine  of  them  received  continuous, pulmonary  perfusion  with  oxygenated
blood  during  CPB.  Six  piglets  served  as  control  and  were  ventilated  for
180min  only. We  quantitated  bronchial  arterial  blood  flow,  tissue  lactate
content, alveolar septal thickness and alveolar surface  area and obtained bron-
chioalveolar lavage fluids (BALF).With the beginning of CPB, bronchial arte-
rial  blood  flow  was  decreased  to  13% of  baseline  values  (42.1 + 10.4  to
5.6+1.0ml/min),  remained  decreased  until  the  end  of CPB  and returned  to
starting  levels  60min  after  CPB. The  decrease  in  bronchial  blood  flow  was
associated with a 3-fold  increase in lactate content of lung tissue.At the end of
reperfusion  there was a 2-fold  increase in alveolar septal thickness and a signif-
icant accumulation of albumin, lactate dehydrogenase, neutrophils and elastase
in  the  BALF  vs. control.  Controlled  pulmonary  perfusion  significantly
ameliorated  all  the  observed  changes. Conclusions:  1.)  CPB  causes  a reduc-
tion  in  bronchial  arterial  blood flow which  is associated  with  injury  of  the
lung. 2.) The  inflammatory  response, as evidenced by BALF, may be caused by
ischemia.  3.)  Controlled  pulmonary  perfusion  reduces  injury  to  the  lung
during CPB.

P257
Small  diameter  transvenous permanent  pacing leads  in  children
Charles  I.  Berul,  Kathleen  S.  Barrett, Mark  E. Alexander,  Laura  M.  Bcvilacqua,

Joseph Forbess,John  K. Triedman, Edward  P. Walsh
Children’s Hospital Boston, Harvard Medical  School, MA,  Boston,  U.S.A

The  smaller  venous  capacitance  in  children  may  hamper  transvenous  pace-
maker lead implantation.The  purpose of this study was to review the intraop-
erative  performance  of  smaller  diameter  active-fixation  transvenous  pacing
leads in children. Methods:All  transvenous pacemaker  implant procedures  at a
single  pediatric  institution  during a  3-year  period  from  November  1997  to
November  2000  were  retrospectively  reviewed.  Modern  small  diameter
active-fixation  bipolar leads include the Tendril SDX  1488 (St.Jude Medical),
Thinline  438-10  (Intermedics), and  CapsureFix  Novus  5076  (Medtronic).
Measured  outcomes  included  successful  venous  passage  and  anatomic  fixa-
tion, electrical implant characteristics, procedural  variables and complications.
Results: A  total  of  355  leads  in  224  patients  (age  2  year  ^  adult)  were
implanted during the period.Tendril  SDX leads were utilized 77 times  in 53
patients, Thinline  fixed-helix  leads  9  times  in  6  patients,  and  CapsureFix
Novus  leads 7 times in 5 patients.Therefore, small diameter  leads were chosen
25% overall, but  account  for  75% of lead  implants  in  2000. All Tendril  SDX
and CapsureFix Novus leads were fixated without  complications.There  were
no  differences  in  capture, sensing, or  impedance  characteristics  compared
with  analogous  8-9  French  bipolar  active-fixation  leads  (i.e. Tendril  1388,
CapsureFix). Two of 8  (25%) Thinline  leads failed  due  to  acute  bends  in  the
conductor. At short-term  (10+7 months)  follow-up, 92/93  (99%)  implanted
small diameter  leads remain  functional, comparable  to  1 year standard  diam-
eter transvenous lead survival. Conclusions:This study demonstrates the  feasi-
bility  of  using  smaller  diameter  transvenous  pacing  leads  in  children. The
extendable-retractable steroid-eluting active-fixation  leads had  100% acutely-
successful  implantation  without  complications,  whereas  difficulty  was occa-
sionally encountered  with the  fixed screw lead. Further long-term  follow-up
will  be  necessary  to  evaluate  a potential  value  of  improved  preservation  of
venous patency, lead longevity, and lead extraction  feasibility.

Surgical Management and Results:
Valves/Conduits
P258
New  technique  of  preparing  and  preserving  acellular  heart  valve
homografts
Bolsutiovsky, VA.,  Lubomudrov,  \?G., Komarova, N.I.,  Bolsunovskaya, M. V.

 ̂Cardiac  Surgeon, St.-Petersburg,  Russia

The  basic  purpose  of  this  research  was  the  development  of  a  technique  of
preparing  heart  valve  homografts. The  technique  consists  of preservation  of
the  natural  leaflet  matrix  carrying  out  the  decellularization  process.  One
hundred  eighty  seven  homografts  were  dissected  within  23 hours  of  death
(mean  17  +1.25)  from  hearts  removed  from  cadaver  donors. The  age  of
donors  was at the range from  1  to 48 years (mean 32 +5.7). In 28 donors the
following  viruses  were  found:  Cytomegalovirus  7; Hepatitis  B  virus  11;
Hepatitis  C  virus  2;  Human  herpes  virus  8. These  homorgaphts  were
discarded. A cellular  lysis step  was initiated  after  dissection  of the  homografts
and proceeded  up to  the moment  of operation. Homografts  were  incubated
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in  a combined  solution  including  the  hemino-peptid  complex  with  osmo-
lality  of  550-600  mmol/kg  (Russia,  Patent  2083105. August  23,1994).
Results: 67  preparations  were  investigated  by  standard  electron  microscopy.
After  exposure  to  the  decellularization  protocol,  leaflets  endothelial  cells
could  not  be  detected  in  all  cases. The  stromal  cells  were  severely  damaged.
The leaflet  matrices and conduit linearly arrayed collagen fiber structure  after
decellularization  retained  the  trilaminar structure of native tissue. Thirty  four
were  successfully  implanted  with  the  same heart  valve  homografts  placed  in
the right  ventricular  outflow  tract. We have no  reoperations in  this group  for
narrowing  leaflets  during 6.7  +  1.2  mean patient  follow  up. In summary  we
offer  a  technique  of preparing  homografts  which  effectively  keeps  matrices
and  carries  out  decellularization. The  valves  were  fully  competent,  with  no
evidence of insufficiecy  or prolapse after  implantation.

P259
Early  experience  with  the  sheligh no-react  pulmonary  heterograft
Di  Carlo, D,  Oppido,  C,  Feltri,  C,  Di  Donato,  R.
Ospedale  Pediatrico Bambino  Cesii,  Roma,  Italy

The  performance  of  a porcine  pericardial  conduit  with  anticalcification
treatment  was evaluated  as a possible  alternative  to homografts  in  newborns
and  infants  requiring  RV-PA  connection.  Method:  From  March  1998, 22
Sheligh No-React  Bioprostheses (SNRB) were implanted in 21 patients  for
palliation  or  repair  of  complex  maformations.  Mean  age  and  weight  at
surgery  were  13.3 mos.(range  0.31̂66)  and  6.3  kg  (range  2.63̂0). Eleven
patients  were  younger  than  three  mos. Results: Three  pts. died  at  surgery.
Two  deaths  were  unrelated  to  the  conduit.  One  death  occurred  after
multiple  procedures  due  to Aspergillus  endocarditis. One  patient  required
two  conduit  replacements  due  to  Candida  infection,  at  last  receiving  a
homograft.  In  another  3.8 kg infant, a size  12 SNRB  could not  be  fitted  in
the  chest  and  was  acutely  replaced  by  a  size  17  homograft;  the  pt  died  2
months  later  of  progressive  heart  failure.  Four  pts  required  5  conduit
replacements  2  to  20  mos.  after  implantation  (mean  9  mos);  homografts
were  finally  implanted  in  all. Histology  of explanted  conduits  did not  show
calcification  nor  inflammatory  reaction  in  the  conduit  wall  and  valve.
Actuarial  patient  and  reoperation-free  survival  were 79% and  46% at  mean
follow-up  interval  of  13  mos  (range  33̂3). Conclusion: The  durability  of
SNRB  approached  that  of  homografts  of  comparable  size. This  prostheses
remains inferior  to  homograft  in ease of handling at surgery and, possibly, in
resistance to infection,  as suggested  by two cases of endocarditis. Early calci-
fication  did not  occur.

P260
Collagen  synthesis  and  collagenase  activity  of  cryopreserved  heart
valve
Yulaka  Masuda,  Tctsuya  Kitagawa,  Masashi  Kano,  Takashi  Tominaga, Takaki  Hori,
Takashi  Kitaichi
Yulaka  Masuda,  Tokushima,  Japan

Background:  Durability  of  the  valve  is  seemed  to  be  dependent  on  the
remodeling ability of the  valve.Valvular remodeling seemed to be controlled
by the  collagen  synthesis  and  collagenolytic  activity  of the  valvular  fibrob-
lasts  and  endothelial  cells. However,  the  balance  of  the  collagen  synthesis
and  the  collagenolysis  of the  cryopreserved  valve  have not  yet  been  clearly
revealed. We assessed the  collagen synthesis and collagenolysis of the cryop-
reserved  valve. Methods: Twelve  valves  were  devided  in two groups,  freshly
harvested  valves  (FRES  group;  n=6)  and  cryopreserved  valves  (CRYO
group; n=6).We  assessed the collagen content  by the  Sirius red, known  as a
selective dye to  the collagen. Collagen  synthesis  itself was evaluated  by 3H-
proline  incorporation  method. Non  collagenase-digestive  counts  (NDC),
represent  protein  synthesis,  and  collagenase-  digestive  counts  (CDC),
collagen  synthesis, were  estimated.  Collagenase  activity  of  the  valves  were
assessed by the gelatin zymography. Results: Collagen content of the CRYO
group  was  not  diminished.  NDC  of  the  CRYO  group  decreased  to
23A}42% of the  FRES group, CDC  of  the  CRYO group  was  maintained
about  78A}35%.  Collagenase  activity  (MMP-2:  gelatinase-A,  MMP-9
gelatinase-B, and  MMP-1:  interstitial  collagenase)  was  same  level  in  the
supernates  of  the  both  valves. Intensity  of  the  collagenolytic  activity  was
same  in  both  group. Conclusions: Although  collagen  content  of  cryopre-
served  valves  was  maintained,  ability  of  collagen  synthesis  was  slightly
diminished. Activities  of MMP-2, MMP-9  and  MMP-1  were  maintained
even  after  the cryopreservation. Cryopreservation  procedure  itself may lead
the collagen metabolism to the degradative side.

P261
Midterm  results  of  total  aortic  root  replacement  with  pulmonary
autograft  (Ross  operation)
Koji  Nomura,  Hiromi  Kurosawa,  Kiyozo  Morila,  Hirokuni,  Naganuma,  Yoko
Matsumura,  Takahiro  Inoue, Kalsushi  Kitwuchi
Jikei  University School Of  Medicine,  Tokyojapan

Midterm  Results  of  Total  Aortic  Root  Replacement  with  Pulmonary
Autograft  (Ross  Operation)  Between  February  1995  and January  2000,  18
patients underwent Ross operation.Age at the operation  ranged  from  2 to 31
years. Diagnosis includes congenital aortic stenosis and/or regurgitation  in 15,
and adult  aortic regurgitation  in 3. In all cases autograft  was implanted  by the
method  of total aortic root  replacement, associated with  annuloplasty  for  the
dilated aortic annulus in 2 and aortoventriculotomy  by the Konno procedure
in  3  (Ross-Konno). Right  ventricular  outflow  tract  was  reconstructed  by a
pulmonary  homograft  in  12, a xenopericardial  conduit  in3, or  the  other
reconstructive  procedures  with  autologous  tissue  and  outflow  patch  in 3.
There  was no operative  and late death. Reoperation  was needed  in  1 patient
due  to  stenosis  of  pericardial  conduit  4  years  after  the  initial  operation.
Pressure  gradient  across  implanted  autograft  valve  was  negligible  (4.8+
0.5mmHg),and  echocardiography revealed no aortic regurgitation in 12 cases
and  trivial  to mild  in  6, over  a mean  follow-up  period  of  23–18  months
(range 2 to 60 months), signifying excellent durability of implanted  autograft.
Right  ventricular outflow tract reconstruction with the homograft  resulted in
excellent  mid-term  performance  as  showing  pressure  gradient  of  9.0+
4.6mmHg  and no  regurgitation  in  11 of  12  cases, whereas pressure  gradient
wasl7.9–13.1mmHg  in  the  patients  underwent  the  other  reconstructive
procedures. We conclude  that Ross procedure  associated  with  the  concomi-
tant  procedures  to  adjust  the  size  discrepancy  between  the  native  aortic
annulus and autograft  has provided good midterm results with excellent auto-
graft  durability. And this procedure  was thought to be a preferable method  for
children  as  well  as  young  adults  with  congenital  aortic  stenosis.  KEY
WORDS: Ross procedure, pulmonary  autograft,  homograft,  aortic  stenosis,
aortic root  replacement

P262
Percutaneous transseptal  mitral commissurotomy  in children  during
acute  rheumatic  fever
S.S.  Kothari,  R.Yadav, R.Juneja,A.  Saxena
Depatment  Of  Cardiology ,Aiims,  New  Delhi,  India

Although  closed  mitral  valvotomy  has  been  done  during  acute  rheumatic
fever  (ARF),  whether  percutaneous  transeptal  mitral  commisurotomy
(PTMC) can be performed  during ARF is not known.We performed  PTMC
in 4 children( age 10.3–9.2 years, 3 females)  with severe symptomatic mitral
stenosis duringAREAll  patients had severe mitral stenosis and  class IV symp-
toms.  Mean  height  was  135.3–14.8  cm  and  weight  was  23.7–9.1  Kg.
Rheumatic  fever was diagnosed on the basis ofjones  criteria.All patients were
receiving  steroids. The  mitral  valve  area  increased  from  0.6–0.16  to  1.7–.O8
cm2,  the  mean  diastolic  gradient  and  pulmonary  wedge  pressure  decreased
from 21.9+3.04 to 8.2–3.54mmHg  and 33.–1.4 to  17.5–5.4mmHgrespec-
tively. The  mean  pulmonary  artery  pressure  decreased  from  56.5+19.1  to
38.1–16.4  mmHg.The  cardiac  index  increased  from  2.56–.66  to  3.29–.57
l/m2/min.  One patient  developed  moderate  mitral  regurgitation  which  was
well  tolerated.  Marked  symptomatic  improvement  occurred  in  all  the
patients. On  a follow-up  of  (5.4+1.1  months), no  acute  restenosis  was seen.
Hence  PTMC  may  be  considered  in  selected  patients  with  severe  mitral
stenosis even during ARF, if required.

P263
A  22-year  experience  of  surgical  management  of  congenital  heart
defects with  conduites
Lazorishinets  VV,  Zinkovsky  MF,  Lekan  RJ,  Coryachev  AC,  Hrapunov  VN,
Demyanchuk  VB
Institute  OfCardio-  Vascular Surgery,  Uzviz  ProlasivYar  11,  Kyiv,  Ukraine

The  application  of  different  types  of conduits  became  routine  for  surgical
restoration  of  RV to  pulmonary  artery  continue  over  past  decades. It  is still
uncertain  what  kind  of  conduit  should  be  used  for  good  outcomes. We
reviewed  112  patients  with  different  CHD  which  undergone  operation  at
one institution  from  1978 to 2000. Patients  ages ranged  from  6 months to  22
years  (mean  12,5 –  5,8  years). We  used conduits  for  repair TOF  in  25 cases,
CTGA  (10),TGA (24), PA (36), hemi TA (3),TA (4), DORV  (7), DOLV (3).
Autopericardial conduits were implanted in 36 (32%) patients.All  these  grafts
had  an  autologous  pericardial  monocusp. Allografts  were  used  in  27  (24%)
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patients. In 7 of them it was combined with xenovalve, 14 autologous pericar-
dial  monocusp, 6  without  valve. Xenografts  were  used  in  9  (8%)  patients.
Aortic  and pulmonary antibiotically treated homografts  we used  for  21(19%)
and  19 (17%) patients corespondingly. Hospital  mortality  was  17% (19/112).
Since  1995 mortality has been  13% despite younger age at repair. Early deaths
were  caused  severe bi-ventricular  insufficiency.  Median  follow-up  was  18, 2
years  (range  1 to  22 years ), and  was complete  for  90,2% patients. 60,1%  of
patients  had  a systolic  pressure  gradiet  between  RV and conduit  15,7  +  4,5
mm Hg and were in I NYHA class. 29% had gradient  30,1 +  3,8 mm Hg and
II NYHA  class, 5,9% had 72,4 –  4,7 mm Hg and  III NYHA  class. Majority  of
patients with low gradient  had a pulmonary homograft.There  were 3 (2,6%)
cases of late death  for  reason  1-conduit obstruction, 1- sudden  and  1- endo-
carditis. We conclude  that  pulmonary  autografts  usually are  minimum  calci-
faed, have small gradient  and more fit for the repair.

P264
The left  atrioventricular valve in ostium primum atrial septal  defect:
management  strategy and surgical  outcome
AI-Hay,A.A.A.,  Lincoln, C.,Yacoub, M.,  Shore, D.F.,  Shineboume,  E.A
Royal  Brompton  Hospital,  London,  UK

We  tested  the  hypothesis  that  in  patients  with  a  partial  atrioventricular
septal  defect  (PAVSD),  i.e.  ostium  priumum  atrial  septal  defect,  and  a
competent  left  atrioventricular  valve  (LAW),  sutures  should  be  placed
across  the  line  of  apposition  of  the  superior  and  inferior  bridging  leaflets
(septal  commissure,  SC)  to  prevent  the  development  of  regurgitation.
Outcome  of surgery  and  risk  factors  for  the  need  for  reoperation  were  also
evaluated.  152  children  with  PAVSD  underwent  surgical  repair  between
January  1979  and  December  1999. The  median  age  and  weight  at  repair
were  4 years  and  15 Kg. The  interatrial  communication  was closed  using a
pericardial  patch  in  62% and  with  synthetic  material  in  the  remainder.  In
84%  sutures  were  placed  across  the  SC  partially  to  close  the  so  called, but
incorrectly  named, mitral  valve cleft.  Hospital  mortality  was 2.6% (95% CI
0.7,6.7%)  which did not  differ  statistically  over 21 years. No  risk factors  for
early death were identified. 21 patients (13.8%, 95% CI 8.8,20.3%)  required
reoperation  19  for LAW  regurgitation,  1  for R A W R  and  1 for  subaortic
stenosis.  Univariate  analysis  of  risk  factors  for  LAW  reoperation  were
young age, low weight, the severity of preexisting LAWR,  small size LAW
and  the  presence  of  a  small  interventricular  (IV)  communication. The
hazard  ratio  for  the  need  for  reoperation  when  preoperative  LAWR  was
moderate  to severe was 4.7 times higher than with no to mild  incompetence
and 6.5 times higher in patients with a small  IV communication.  19(15%) of
127 patients  in whom  the  SC  was sutured  required LAW  reoperation  but
none  of  the  25  in  whom  the  commissure  was  left  alone  (P=0.04).The
hypothesis  that  in  the  absence  of  preoperative  LAWR  it  is  necessary  to
place sutures  in the SC has not been  proven.

P265
Spiral pericardial  tube conduit  for  extracardiac  fontan  procedure
Sarioglu,T.,Yakinbas,Y.,  Erek,  E.,  Kitioglu, B.,  Salihoglu,  E.,Arat,  S
Istanbul Memorial  Medical Center, Istanbul, Turkey

Extracardiac  Fontan  procedure  gained  increased  acceptance  recendy  due  to
better blood flow dynamics, preservation of ventricular  and pulmonary  func-
tion  and  avoidance  of  dysrhytmias.  PTFE  tube  grafts  are  the  conduit  of
choicc.We  would  like to present  an alternative conduit  substitute  for extrac-
ardiac Fontan procedure. Between January  1998 to October  2000,8 extracar-
diac  Fontan  procedure  were  performed  by  using  spiral  pericardial  tube
conduit.  Five  patients  were  male. Median  age  was  7.5  years  (range  4 to  16
years)  Preoperative  diagnosis  were  tricuspid  atresia  in  2  patients  and  double
inlet  univentricular  heart  and  pulmonary  stenosis  in  6  patients.  Operations
were  performed  under  mild  hypothermia  and  cardiopulmonary  bypass
without  cross clamp. Pulmonary arteries were mobilized extensively. Superior
vena  cava  was  anastomozed  to  right  pulmonary  artery  in  an  end  to  side
fashion.  Main  pulmonary  artery  was  transected  and  inferior  vena  cava  was
connected  to  main  pulmonary  artery  by  using  spiral  pericardial  tube  graft.
This was created from a large piece of autologous pericardium. Resected  fresh
pericardium  was wrapped  around  a 20 mm  Hegar  dilator  in  a spiral  fashion
and was sutured to create a tubular shape.Then it was immersed  10 minutes in
0,6  % gluteraldehyde  solution  to  obtain  appropriate  shaped  conduit. There
was no mortality and major morbidity. Mean intensive care unit and discharge
time  were  2,4  and  11  days  respectively.  Follow  up  was  complete  for  all
patients. Recurrent  pleural  effusion  was  detected  in  3  patients.  Routine
echocardiographic  examinations  for  all  patients  and  magnetic  resonance
angiography in 3 patients revealed no problem in conduits and Fontan circuit.

Spiral  pericardial  tube  conduit  may  be  a  useful  alternative  for  extracardiac
Fontan  procedure. We  think  that  its  inherent  low  thrombogenicity  may  be
attractive; excellent  handling and hemostatic properties are other advantages.

P266
Experience  with  the  stentless  bioprosthesis  as  an  extracardiac
conduit  in complex  congenital  heart  disease
Sarioglu,T.,  Kinoglu,  B.,  Salihoglu,  £.,  Sarioglu,A.,  Soybir,  N
Istanbul Memorial  Medical Center, Istanbul, Turkey

Extracardiac  conduits  invariably  need  to  be  replaced  due  to  growth  of  the
patient  or  conduit  failure. Homografts  may be  the  best  choice  but  results of
stentless bioprosthesis  at the same position  is not  clear. From January  1996 to
October  2000, 32 patients  were  operated. The  median  age  and  weight  were
6,1 +3,2 years (range, 2,5 to  15 years) and 17,4 + 7,6 kg. (range, 9,5 to 40 kg.)
respectively.  Preoperative  diagnosis  was;TOF  with  pulmonary  atresia  or
absent pulmonary valve syndrome in 11 of the patients.TGA.VSD and PS was
present in 9 patients; Corrected TGA, PS and/orVSD in 7; DORV and PS in
2; Previous  arterial  switch  operation  and  PS in  2; DOLV.VSD  and  PS in  1
patient.  We  used  Baxter  ^  Edwards  Prima  bioprosthesis  in  3  patients,
Medtronic  Free-Style  in  19; Cryo-Life  Ross  in  9; and  Medtronic  Contegra
bovine jugular  vein conduit  in  1 patient. Hospital mortality  was 6,2  % (n=2
patients).The mean postrepair  RV/LV was 0,56  .The postoperative  complica-
tions were reexploration  for  bleeding (n=2), bacterial  endocarditis (n=l)  and
complete heart block (n=l). Conduit compression occurred  in  1  patient. Late
sternal  closure  at fifth  postoperative  day  was employed.The  mean  intensive
care  unit  and  hospital  discharge  time  were  3,9  +  1,9  and  12,5  +  6,7  days
respectively. All patients were evaluated echocardiographically  before  hospital
discarge  and  normal  pulmonary  valve  function  was  detected  in  all
patients.The  median  follow-up  was  19  +  11,2  months  (range,  1 to  50
months). Three  patients  died  at  follow-up  period. Two  of them  died  of  low
cardiac output soon after reoperation. Reoperation  was performed  in 4 of the
patients  (12,5  %) due  to  tricuspid  regurgitation  in  2; residual VSD  in  1 and
LVOT obstruction in 1 patient. Conduit stenosis developed  in 1 patient  at 6th
postoperative month, who had 21 mm. Baxter ^  Edwards Prima bioprosthesis.
Unrestricted  life -  style  was possible for 82,7 % of survivors. Stentless biopros-
thesis may be an alternative  for  right side reconstruction  of complex  congen-
ital  cardiac  anomalies.  Pulmonic  porcine  and  bovine jugular  vein  conduits
look promising.

P267
Mid-term  follow-up  after  pulmonary  autograft  replacement  of  the
bicuspid  aortic  valve  in the  young
Santini  ETrimboli  S, Luciani  GB,  Restiw  S,  Prioli A*,  Lusini  M,  MazzuccoA.
Division  ofCardiac  Surgery and  Cardiology*, University  of Verona, Verona,  Italy

A  dysfunctioning  congenitally  bicuspid  aortic  valve  may  require  surgical
treatment  within  the  fourth  decade  of  life. This  retrospective  study  was
undertaken  to  evaluate  the mid-term  results  achieved  with  the Ross proce-
dure  in  adolescents  and young  adults with  a bicuspid  aortic  valve. Between
July  1994  and  October  2000,  51 patients,  44  males, with  a  mean  age  of
27+10  years (range, 7 to 48), underwent  replacement  of a diseased  bicuspid
aortic  valve (stenosis 6;12%; insufficiency  32;63%; combined  13;25%) with a
pulmonary autograft  (PA). Mean NYHA FC was 1.6. Four patients  (8%) had
healed  endocarditis  and  5  (10%) had  previous  cardiac  surgery. The  PA was
inserted  as a subcoronary  implant in  1  case (2%), as a root  in 39  (76%) and as
a cylinder  in  11 (22%).The right ventricular outflow  tract  was reconstructed
with  a  cryopreserved  pulmonary  homograft  in  all  cases. Mean  cardiopul-
monary  bypass and  aortic  crossclamp  times  were  207+35  min  and  161+18
min respectively. No early or late deaths had occurred  at a mean follow-up  of
29+17  months  (range,  1 to  78). Two  patients  (4%)  were  reexplored  for

. bleeding. 2-D Echo evaluation  of neo-aortic  valve competence  at  6 months
revealed no evidence  of aortic  valve regurgitation  in  43 (84%), trivial  regur-
gitation  in  7  (14%), and  mild-to-moderate  in  1  (4%). The  latter  patient
(subcoronary  implant)  required  reoperation. At  six  months, the  degree  of
regression  of  left  ventricular  mass  compared  to  pre-operative  data,  was
37+14% (p<0.05).Two  patients  (4%) showed  mild  dilatation  of  the  neo-
aortic  root  after  2  years  of  follow-up.  All  patients  are  asymptomatic,  in
NYHA  FC  I, and  enjoy  normal social  interaction. In  conclusion,  the  Ross
procedure  can  be  offered  as a low-risk  alternative to  adolescents  and young
adults with a bicuspid aortic  valve. Continued patients evaluation with regard
to evidence of neo-aortic  valve degeneration, root  dilatation  and  homograft
dysfunction  in the long term  is warranted.
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P268
Long-term  outcome  of  conduits  in  the  right  ventricular  outflow
tract for  repair of truncus  arteriosus  in early  infancy
HirschJC. Sasson L.  Goldberg  CS.  Ohye RG.  Bove EL.
Molt Hospital, Ml,AnnArbor,  U.S.A

Objective: Right  ventricle to pulmonary artery  (RV-PA) conduits are needed
for  the  repair  of many congenital  heart  defects. Homografts  and  heterografts
are options, yet the  optimal  choice  remains  unclear. To evaluate the  potential
differences,  we  performed  a  retrospective  cohort  study  on  patients  with
truncus  arteriosus, a group  with  relative  uniformity  in  anatomy  and  repair
technique. Methods: Between  March  1990  and April  1998, 49  patients  less
than  3  months  of  age  underwent  repair  with  an  RV-PA  conduit.  Patients
received  either  a  heterograft  (9)  or  homograft  (40). Major  outcomes  were
time to conduit  replacement  and patient  survival. Results:The  mean + / -  SD
age at the  time  of repair  was 21 + / -  20 days, with  a mean  weight  of 3.1  + / -
0.6  kg. Mean  weight  of  patients  undergoing  homograft  versus  heterograft
placement  was  3.0  kg  versus  3.4  kg, respectively  (p=0.1). Homograft  size
ranged  from  8̂15 mm and heterografts  were  12 mm. Mean length of  follow-
up  was  56 months  (range,  0̂112 months). Data  are  inclusive  of  all  patients,
including early deaths.Time to replacement  (in years)  for 50% of the conduits
was: all conduits, 2.8; homografts,  2.8; and  heterografts,  1.9. By 5 years, 100%
of  heterografts  and  69% of  homografts  required  replacement  (p=0.27). For
technical  reasons, homografts  were  placed  preferentially  in  smaller  infants
(wt<2.7 kg, p=.05). Adjustment  for weight or age at the time of surgery, aortic
versus pulmonary  homograft, or conduit/weight  ratio did  not  affect  the time
to  conduit  replacement. There  was  no  difference  in  survival.  Conclusion:
Advantages to homograft  placement include smaller size availability and tech-
nical  ease  of  placement.  In  addition,  no  significant  difference  in  overall
survival or time to conduit  replacement between homografts  and  heterografts
was demonstrated  in  this  study, however  our  results  may  be  limited  by  the
sample size.

P269
Application  of  Stentless  Bioprosthesis  (Freestyle  Aortic  Valve)  as  a
pulmonary  homograft  substitute  for  RVOT  reconstruction  for  the
patients  with  severe  pulmonary  regurgitation  associated  with  severe
RV  dysfunction
Ohtake,  S.,  Kagisaki, K.f  Fukushima, N.,  Ichikawa,  H.,  Uetio,T.,  Suhara, H.,
Funatsu, T,  Iwai,  S., Ono, M. Shibikawa,  77, Matsuda, H.
22̂Yamada-Oka,  Suita,  Osaka,Japan

Although  pulmonary  homograft(P-homograft)  is  ideal  for  RVOTR  in  the
patients(pts)  with  severe PR  associated with  severe RV dysfunction  late  after
RVOTR  in  various congenital  heart  disease. However, severe donor  shortage
of p-homograft  had been  forced  us to  use other  p-homograft  substitute  such
as  monocusp  retaining  RVOT  patch,  valved  pericardial  roll  or  stented
xenograft  valve. But RVOTR in the pts with severe RV dysfunction  assoicated
with  sever PR  or  sever PH  might  require competent  PA valve to restore  RV
function, postoperatively. Better midterm  results of recently  introduced stent-
less aortic  bioprosthesis  for AVR  expecting  larger  effective  valve orifice  and
new  anticalcification  treatment  encoureged  us  to  apply  this  new  stentless
valve in the pulmonary position  for  3 pts expecting  less pressure gradient  and
longer  competent  valve  function.  Case  1:10  years  old  girl  4  years  after
moocusp patch RVOTR  forVSD/PA. Case 2:57 years old  male 20 years  after
total  correction  ofTF  with  RVOT  patch.  Case  3:41  years  old male  25 years
after repair ofTF/PA  with Conduit  repair. All 3 pts had sever PR andTR  with
dilated  RV and severe RV dysfnction(RVEF  23 to  37%). For these 3 pts, PVR
with  Freestyle Bioprosthesis(23mm, 27mm, 25mm) were performed  success-
fully. TAP(Case  1) andTVR  with  31 mm Hancock  II(Case2) were abo done.
After  operation, all 3 patients  had dramatic improvement  of  RV function  and
reduction  of  RV volume, and  great  improvement  of  clinical symptoms were
also obtained. Conclusions:Although  there must have long term follow up for
valve  function  and  its  durability,  midterm  results  indicate  that  this  new
approach  using  stentless  bioprosthesis  seems  to  be  a better  alternative  to p-
homograft  PVR  for RVOTR  in the pts with severe RV  dysfunction.

P270
The  Metras  modification  of  the  REV  operation:  a  prosthesis-free
procedure  for  reconstructing  the  right  ventricular  outflow  tract  in
children
Ahmed-Nasr, M., Farid,A.N., el BanttaA., Farouk,A., el Saadani,Y., Kiialil,A.A.,
Negm, M., el Gayar, M., Hainan,  H.A.
Cairo, Egypt; Chicago, Illinois,  USA

A  prosthesis-free  procedure  to reconstruct  the right  ventricular  outflow  tract
(RVOT)  in  children  is  described.  Limitations  to  the  use of  prostheses  and
homografts  are those of  cost, availability, and  the  need  for  later  replacement.
Our  experience  with  a  modification  of  LeCompte’s  reparation  a  l’etage
ventriculare  (REV) operation, initially described by Metras, forms the basis of
the  present  report. During  a two-year  period  ending  in  October  2000,  12
consecutive children with d-TGA,VSD, and PS underwent the Metras modifi-
cation  of the REV operation. The  mean  age at operation  was  12 + 8 months
and  the  mean  weight  was  10  +  4  Kg. Concomitant  cardiac  defects  were  ’
common  and included  an ASD  in  7 patients, a complete  AV  canal  in  1, a
restrictive VSD in  4, a PDA  in 4, and coronary  artery  abnormalities  in  6. The
procedure  entails harvesting a portion of proximal ascending aorta and storing
it in saline. Following closure of the VSD and division of the main pulmonary
artery, the  aortic  autograft  is interposed between the  distal divided end of the
pulmonary  artery and the right ventriculotomy.The  ventricular anastomosis is
augmented  with  a patch  of gluteraldehyde-treated  pericardium  to  complete
the operation.There  were 3 hospital deaths (25 percent), all of which occurred
early  in our experience, and  all due  to right-sided  heart  failure  progressing to
biventricular failure.The  remaining 9 patients  are in NYHA FC I or II, and 6
patients  are medication free. Postoperative  echocardiography  revealed  normal
biventricular  function  with  nonrestrictive  RVOTs  in  all patients, and mild  to
moderate  pulmonary  insufficiency  with  no  stenosis  in 3 patients. These  find-
ings  demonstrate  that  the  Metras  modification  of  the  REV  operation  is  an
acceptable  prosthesis-free  alternative in reconstructing the RVOT in children.
The  procedure  is  associated  with  an  acceptable  incidence  of  postoperative
pulmonary  insufficiency, and after  an initial learning curve, with excellent early
postoperative  survival. Careful  follow  up  is needed  to  assess the  functional
outcome and long-term durability of this new procedure.

P271
RVOT ^  Reconstruction with bovine  valved jugular veins  as an alter-
native to  homografts  and porcine  xenografts
TU.  Breymann,  D.  Boethig,  R.  Goerg*,  E.  Crcspo-Martinez*,  W.-R.  Thies*,
H.  Koertke
Department  oJDioracic and  Cardiovascular Surgery,  Bad  Oeynhausen,  Germany

Background:  Paediatric  RVOT-Reconstruction  with  homo-  or  porcine
xenografts  is problematic  for  limited  availability  and  lack  of  material  for
reconstruction.  Frequently, these  grafts  show  early  degeneration  and  tissue
ingrowth. VenPro  offers  a bovine jugular  vein  graft  to  overcome  these prob-
lems. Patients  and  Methods: Within  an  FDA-controlled  study, we  implanted
54  Contegra(r)  Pulmonary  Valved  Conduits  (PVC)  from  May  1999  to
November  2000 in  54 infants  (m/f 23/31)  aged  2  days -  17.4 years, median
1.6  years. 20  were  primary  repairs, 20  had  previous  graft  implantations,  14
other  repairs. Preoperative  diagnoses: TAC  (17  patients), TOF  (22), DORV
(12),TGA+PS+VSD  (2)  and  one  rare  malformation.  Echocardiography  is
performed  at  1 and  3 months, then  every  3  months  postoperatively. Total
follow-up:  39.5  years.  Survival,  freedom  from  explantation  and  from
redo/explantation  were  compared  to  our  52  homograft-  and  30  xenograft
recipients. Results: Having enough  tissue on both  sides of the  valve, the PVC
enables the  surgeon to  perform  all anastomoses without  additional  material.
The  PVC  tissue  is  very  apt  for  suturing. There  were  four  deaths  (3  early, 1
late).  PVC  insufficiencies  are  common,  but  without  clinical  significance.
Redos: 3 peripheral pulmonary  arteries  (pPA) stenoses, 1 bronchus compres-
sion  by  enlarged  pPA, 2  unplanned VSD-closures. There  were  no  device
related  adverse  events. Transvalvular  peak  gradients  remained  constantly
below 25 mmHg. Distal  PA-gradients  developed  in TAC, less in DORV  and
nearly not  in TOF. PVC grafts  were  advantageous  to  homografts  concerning
survival  and freedom  from  explantation  (without  reaching statistical  signifi-
cance). Freedom from  explantation/redo  was equal  for the latter two groups.
Xenografts  were  significantly  inferior.  Conclusion: The VenPro  Pulmonary
Valved Conduit  offers  unique tailoring and suturing options for primary  and
redo RVOT reconstruction. Its durability  seems at least equivalent  to homo-
grafts  and  is superior to porcine  xenografts.

P272
Repair  of  Common  Arterial  Truncus  (CAT)  using  pulmonary
homografts  achieves  improved  results  compared  to  other  valved
conduits
Pozzi, M.,  Ciotti, G,  Holzer, R.Jothi,  M.J.,Arnold, R.
RLCHAlder  Hey NHSTrust, Umrpool,  UK

Study of prognosis and management  of early primary  correction  of CAT. 16
consecutive  pt’s undergoing  primary  correction  of CAT  from  1993 to  Feb.
2000  were  reviewed.  Median  age  was  29  days  (rangel  1̂125);  5  pt’s  had
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anatomical type  1,4  pt’s had type  I-II, 6 pt’s had type II and  1 pt had type III.
The  RVOT  was  reconstructed  with  aortic  homograft  (7  pt’s), pulmonary
homograft  (8 pt’s) and valved xenograft  (1 pt).There  was no  perioperative  or
late mortality  at median  follow-up  of 51 months  (9 to 88). One pt, who had
severe  truncal  stenosis  and  regurgitation, subsequently  required  replacement
of both  the  aortic  root  and  the  homograft  conduit. Obstruction  occurred
proximal  or  at  the  homograft  in  2  and  3 pt’s  respectively  requiring  replace-
ment  (1  pt),  balloon  dilatation  (2  pt’s)  and  stenting  (2  pt’s).  4  pt’s  had
pulmonary artery branch stenosis which were treated by balloon dilatation in
3 pt’s and stenting in the fourth. 57% of pt’s with aortic homografts  developed
stenosis  as compared  to  10% repaired  with  pulmonary  homografts  and  this
difference  is statistically  significant  (p<0.001). All pt’s are asymptomatic, only
one pt has significant  truncal regurgitation  and is on enalapril.We believe that
early  surgical  repair, preferably  using  a pulmonary  homograft,  yields  good
medium term  results. Subsequent therapeutic catheterisation  delays inevitable
conduit  replacement.

P273
Posterior  Annular  Plication:  A  Simple  and  Effective  Operative
Technique  in Ebstein’s Anomaly
Hancock Friesen Camille  L.,  HewlettJonathon  C,  Ross  David  B.
Maritime  Heart  Center, New  Halifax  Infirmary, Nova  Scotia, Halifax,  Canada

Background:  Ebstein’s  anomaly  (EA)  is a  rare  congenital  anomaly  which  is
treated operatively  in both  pediatric  and adult patients. Many complex oper-
ative techniques have been described for repair of the aberrant  tricuspid valve
and the  atrialized  segment  of the  right  ventricle  which  characterize  EA. We
have recently adopted a simple operative strategy for the treatment of patients
presenting with symptomatic  EA. Methods: Our operative approach  to EA is
a posterior plication  of the anteroposterior  commissure to the  septoposterior
commissure with closure of the culdesac to the hinge-line.This creates a func-
tionally  bicuspid  valve  with  an  aperature  determined  by  the  amount  of
plicated leaflet. After discontinuation of cardiopulmonary bypass mean central
venous pressures  are measured  and  compared to  the  mean  pulmonary  artery
pressure  to  determine  the  need  for  a bidirectional  Glenn’s  shunt  (BDG). A
retrospective  review of our patients  was conducted  (n=6). Results: The  mean
age of our  patients  was 41+15, (range  15̂56).  Preoperatively  all patients  had
4+  tricuspid  regurgitation  and  were  functional  NYHA  Class  III. Five of the
patients  underwent  a posterior  annular  plication  and  one  (the  first  patient)
had a protective BDG established  at the time of the operation.The  sixth case
had a natively stenotic tricuspid orifice  and did not  require  reductive annulo-
plasty. No patient  (apart from the first one in which the BDG  was constructed
prophylactically)  has  required  a BDG  shunt  despite  aggressive  reduction  in
the tricuspid orifice.The  post operative length of stay was on average 5.3+  1.2
days (range 4-6)  with  no  post  operative  complications. Mean  follow  up  was
5.2+4 months with  all patients symptomatically  improved to NYHA  Class I.
Transthoracic  echocardiography  at follow  up reveals 1+- 2+  tricuspid  regur-
gitation in the cohort. Conclusion: Plication of the posterior annulus without
specific  intervention  for  the  atrialized  right  ventricle  or  maneuvres  to  resite
the tricuspid  valve appears  to be a reasonable operative approach to  Ebstein’s
anomaly. Prophylactic BDG  is not routinely  necessary and should be  reserved
for  those  few  patients  in  whom  the  post-repair  central  venous  pressure  is
greater than the mean pulmonary artery pressure.

P274
Right  ventricular  outflow  reconstruction  in  the  Ross  procedure  :
combinedautologous  aortic  and bicuspid Gore-Tex  valve
Yamagishi, M.,  Shuntoh,  K.,Yamada,Y,  Fujiwara, K.,  Kitamura,  N,  Kyoto
Department  Cf  Pediatric Cardiovascular Surgery, Kyoto,Japan

Concomitantly  with  the  Ross  procedure, the  right  ventricular  outflow  tract
(RVOT)  was reconstructed  with  the aortic  autograft  with  noncoronary  cusp
(NCC)  and a pericardial  patch bearing a bicuspid  valve made of a  0.1-mm-
thick Gore-Tex membrane. Early and midterm  results of this technique  were
assessed. Patients and methods: Seven patients 8 to  17 years underwent  Ross
or Ross-Konno procedure.The diagnoses were aortic stenosis with  regurgita-
tion (n=4) and aortic  regurgitation  (n=3). At the operation, the noncoronary
cusp was harvested along with the  adjacent  aortic  wall. The  right  side of the
aortic fibrous ring of NCC  was preserved to avoid injury to the atrioventric-
ular conducting  tissue beneath  the annulus. After  reconstruction of the aortic
root  with  the  pulmonary  autograft, NCC  was anastomosed  directly  to  the
septal  aspect  of  the  RVOT opening  and  the  adjacent  autologous  aortic  wall
was anastomosed  to  the  pulmonary  bifurcation. A  prosthetic  patch  bearing
bicuspid  Gore-Tex  valve  was anastomosed  to  the  anterior  aspect  of RVOT.

Results: Neo  pulmonary  annular  diameter  ranged  from  119  to  148 % of
normal  value. There  was no operative and late death. Follow-up  ranged  from
2 weeks to  48 months (median  24.1 months). Postoperative  ehocardiography
showed  mild  pulmonary  regurgitation  in  five  and  moderate  in  two. Both
NCC  and  Gore-Tex  valve  motion  were  maintained  well  in  all  patients.
Postoperative  cardiac  catheterization  was  performed  in five patients. By the
catheterization,  pressure  gradient  across  the  neopulmonary  annulus  ranged
from  13 to 25 mmHg (median  18.4 mmHg). Conclusion: Combined  autolo-
gous aortic  and bicuspid  Gore-Tex valve is an excellent  alternative  at modest
cost  for  RVOTR  concomitant  with the Ross procedure.This  technique  can
be used in almost  all patients with aortic incompetence and/or  aortic  stenosis
who have a mobile NCC.

P275
Aortic  valve replacement  in  pediatric  patients
Guru  V.McCrindle  BW,Van  Arsdell  GS,  Coles JG,  Williams  WG
Hospital for  Sick  Children, Toronto,  ON,  Canada

The  ideal  choice of aortic  valve prosthesis  in  children  remains  controversial.
We report a retrospective review of the computerized records of  175 consec-
utive children undergoing 249 aortic  valve replacements between April  1968
and  September  2000.The  mean  time to  follow-up  is 13.4 years.The  median
age at first operation  was 13.1 yean with a range of ages from one  day to 19.8
years. The  type of  valvular dysfunction  included  aortic  insufficiency  (n=87),
aortic  stenosis (n=30), and a combination  of both  aortic  stenosis  and  insuffi-
ciency (n=58).The etiology of the aortic  valve pathology includes: congenital
(n=131), rheumatic  (n=13), Marfan’s  (n=10),VSD  with  aortic  insufficiency
(n=9), previous  infection  (n=8), ascending aortic  aneurysm (n=3), and other
(n=l). One  hundred of these children had a previous intervention  and  in 73
patients  it  was  for  the  aortic  valve disease. Concomitant  surgical  procedures
were  required  in  105 patients. Thirty-two  percent  of patients  (n=56)  under-
went  between  one  to  five  reoperations.  Freedom  from  reoperation  at  the
mean  follow-up  time of  13 years  is better  for  mechanical  versus either auto-
graft/allograft  or  porcine/pericardial  aortic  valves  (75% vs. 38%  vs. 10%;
p<0.001).There  was a 6.8% rate (n=12) of 30 day perioperative  mortality.The
Kaplan Meier  survival  for the  entire cohort  (n=175)  at  13 years from  surgery
is 68%+/-4%. There  is  no  significant  difference  in  Kaplan  Meier  survival
among  mechanical,  porcine/pericardial,  and  allograft/autograft  aortic  valves
(p=0.65). Kaplan Meier  survival  is less favorable  for  infants  aged less than one
year of age versus those one years old or greater (45% vs. 70% at mean  follow-
up of 13 years).This study demonstrates the importance of valve type and age
at  initial  surgery  in  contributing  to  long  term  survival  and  morbidity. The
pediatric patient with a mechanical aortic  valve has a lower incidence of reop-
eration  as compared to tissue  valves although  all groups have similar survival.

Surgical Management and Results:
Univentricular  Heart/Hypoplastic
Ventriculoarterial  Discordance
P276
Respiratory  effect  on  pulmonary  blood  flow  after  total  cavopul-
monary  anastomosis
Chujunmin,  Wu  Qingyu
Cardiovascular Institute  & Fu Wai  Hospital, Beijing, People’s Republic  Cf  China

Objective  To  document  whether  the  action  of  breathing  influence  the
pulmonary  blood  flow  in  patients  after  total  cavopulmonary  anastomosis
(TCPA). Methods Dopplar  echocardiography  was used on  15 patients  after
T̂CPA  for  the  treatment  of  complex  heart  malformation  in  assessment  of
superior  vena  cava, (SVC)  Inferior  vena  cava  (IVC)  and  pulmonary  artery
blood flow at  rest  and during  deep respiration. Results the  cavovenous  and
pulmonary  flow  patterns  were  affected  by  respiration  obviously;  During
Inspiration, the flow was forward, and increased during deep inspiration, the
basic  waves  were  not  changed,  for  novalved  extracardiac  conduit TCPC.
there  was distinct  reversal  flow  in  IVC. the  valved  conduit  can  reduce  or
prevent  the reversal flow. Conclusions The  acting of breathing  provides  an
additional  energy  supply  to  pulmonary  circulation  after  TCPS.  It  can
augment  forward  flow  for  pulmonary  circulation: The  valved  conduit  can
prevent  retrograde  flow  in  IVC.  which  is  benefit  to  patients  for  their,
recovery
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P277
Application  of  the  extracardiac  conduit  total  cavopulmonary  anas-
tomosis
Clmjunmin,  Wu  Qingyu
Cardiovascular  Institute  & Fu-  Wai  Hospital,  Beijing,  People’s Republic  Of  China

Objective: To  evaluate  the  value  of  application  of  extracardiac  conduit  total
cavopulmonary anastomosis (TCPA) in complex heart disease. Methods From
June  1998  to  August  2000.  18  patients  with  functional  univentricular
complex  heart  diseases. There  were  13 males, 5  females  with  a mean  age  of
9–5.6  years  (from  2.5  to  21  years),  mean  weights  25  –  14.25kg  (from
114̂5kg), Associated  heart  abnomalies  were TGA.PS  or ASD. All  surgical
procedures  were  performed  under  cardiopulmonary  bypass  with  general
anesthesia  and  hypothermia. Results No  operative  and  postoperative  deaths.
All patients were followed  up  from  6 to  18 months. All  patients are clinically
asymptomatic.There  were no evidence of systemic venous pressure high level.
EKG  revealed  no  arrythmias. The  Sao2  are  approximately  96%, the  cardiac
function  are in NYHA  class I. Conclusion The  extracardiac conduit TCPA is
a simple  procedure,  it  is  easy  to  perform.  Compared  with other  type, it  has
more  advantages.

P278
Ddd-pacemaker  implantation  after fontan-type  operations
M.K.  Heinanann,  M.  Cass,J. Breuer, C.  Ziemer
Tlwracic &  Cv  Surgery, Tuebingen  University  Hospital,  Tuebingen,  Germany

Purpose:  Bradyarrhytmias  developing  after  Fontan-type  operations  may
severely impair the function  of the univentricular  heart, leading to  symptoms
such  as fatigue, headaches, ascites, and  even protein-losing enteropathy (PLE).
Because of the inaccessibility  by a transvenous route, pacemaker  implantation
requires epicardial access, which may account for  a certain reserve to  perform
such  operations  in  this  setting. Material  & Methods: Between  1997  and
8/2000  24  (of  67=36%)  patients  with  Fontan-type  operations  received
DDD-pacemaker  systems  with  atrial  steroid-eluting  stitch-on  electrodes
(mean  threshold  1.9V  at  0.5ms, range  0.43̂.5V)  and  ventricular  screw-in
electrodes  (mean  threshold  1.7V  at  0.5ms,  range  0.1-3V).  Those  were
implanted  at the time of a conversion  from atrio- to cavo-pulmonary connec-
tions in 5, at the time of a total cavopulmonary  Fontan operation in 6, and late
thereafter  (3̂50 months, mean  18)  in  13 patients. Mean  age  was  9.5  years
(range  6 months  ^  19 years). A right  ventricular  anatomy  was present  in  the
pacemaker patients in 54% (13/24), whereas in the overall  Fontan group 35%
(23/67)  had  right  ventricles. Results: 23/24  pacemakers  are currently  func-
tioning  in DDD  mode. Average  length  of  stay  in  the  10 patients  requiring
repeat  sternotomy  was 5  days without  procedure-related  complications.  In  3
children  repeat  sternotomy  could  be  avoided  by  implantation  of  atrial  elec-
trodes during the Fontan operation. All patients improved clinically, including
resolution  of  true  PLE  in  4  instances. Conclusions: Development  of symp-
tomatic bradyarrhythmias  may lead to significant  morbidity  after  Fontan-type
operations. Electrophysiologic  evaluation  is advised for follow-up.The  indica-
tion  for implantation  of a (DDD-)  pacemaker system should be handled liber-
ally.  Placement  of  atrial  electrodes  at  the  time  of  the  Fontan  operation,
especially in right  ventricular  anatomy, helps to  avoid repeat sternotomy.

P279
High  frequency  of  arrhythmias  after  fontan  operation  indicates
earlier anticoagulant  therapy
Abe,T.,  Sugimolo,  S.,1akagi,  N.,  Hachiro.Y.
Dept.  Of  Cardio-Tiwrac  Surg, Sapporo Medical  University, Hokkaido,  Sapporojapan

Backgroud: As patients  could  survive  for  longer  periods  following  modified
Fontan  operations  (conventional  atrio-pulmonary  connection),  the  late
morbidity  after  this procedure  became  increasingly  apparent. The purpose  of
the present study was to evaluate late sequelae of modified  Fontan operations
in  long-term  survivors  (n=14)  at  our  institute. Method  and  Results: The
cohort  consisted  of  patients  who  underwent  a  modified  Fontan  operation
between  1981  and  1990. Thus,  all  patients  were  examined  at  least  10 years
postoperatively  in this study. Early mortality, within  30 days of the  operation,
was  17.6% (3  of  17  patients  died  due  to  low  output  syndrome). Excluding
these  early deaths, the cumulative  survival rate  at  5 and  10 years  was 100 and
79%, respectively. Arrhythmias  including  atrial  fibrillation  or flutter were  the
main  late  causes of morbidity. The  arrhythmia-free  rate  at  5 and  10 years was
77%  and  50%, respectively. Although  the  quality of  life  was considered  good
because  all patients (n=ll)  who survived  for  10 years or more were in  class I
or II according to the NewYork Heart Association classification, most of them
in  fact  suffered  from  potentially  life-threatening  arrhytmias.  Conclusions:

Meticulous  attention  and  utilization  of  established  treatment  strategies  for
arrhythmias  including  anti-arrhythmics,  anticoagulants, catheter  ablation  of
re-operation  converting  the circulation  to  the  total cavopulmonary  connec-
tion  must  be  considered  in  long-term  survivors  following  the  modified
Fontan  operation. The  fact  that  no  one  knows  when  the  thrombogenic
arrhythnmias  occur  suggests  anticoagulants  should  be  initiated  in the  early
postoperative period.

P280
Arteriel  switch  operations  in  which  neo-aortic  anastomosis  is
performed  prior to coronary  anastomosis
Tireli,  E.,  Kalko, Y,  DindarA.,  Demir, T,  Dayioglu,  E.
Associate  Professor, Istanbul  Medical Faculty, Capa,  Istanbul, Turkey

Arteriel  switch operation  is universally  accepted standard  repair of transposi-
tion of great arteries. Different  methods  are proposed  for coronary  transloca-
tion, because coronary  kink  is the most  importanat  cause of the mortality. In
our  clinic, in 40 arteriel  switch  operations  which  were made  between  years
19972̂000, we performed  neo-aortic  anastomosis preceding coronary anas-
tomosis. The  coronary  anastomosis  are  made  on  the  swollen  neo-aorta.
According  to Leiden  classification,  there  were  22  cases with  usual  coronary
pattern  (Al), 13 cases with AB1, 4  cases with  single  coronary  ostium, and 1
case  with  intramural  course  of  left  coronary  artery. In  cases  with AB1, and
single  coronary  ostium,  after  neo-aortic  anastomosis,  we  applied  pericardial
and pulmoner hood tecniques at the medial side of the coronary anastomosis.
Among  these  40  cases, the  patient  with  intramural  course  of  the  coronary
artery  is  lost. Also  one  case  died  because  of  prolonged  intubation  period,
pneumonia  and  sepsis. After  arteriel  switch  operations, the  most  important
cause of death is the coronary kink. The  cases with different  position of aorta
and  pulmonary  arteries  (A-P, side  by  side), the  coronary  implantation  posi-
tions can be different.And  also, coronary implantation sides can be different  if
there  is size  difference  between  aorta  and  pulmonary  artery. The  formation
and  swelling of neo-aorta  facilitate  the  determination  of the  exact  coronary
implantation points, and  this minimizes the risk of coronary kink.

P281
Early  redults  of  bidirectional  gleen  anastomosis  performed  with
external  shunt in  patients with  single  ventricle  physiolgy
Tireli, £ . ,  Hokcnek,  F,  Dindar,A.,  KirbasA.,  Onursal,  £. ,  Dayioglu,  E.
Istanbul  Medical  Faculty, Capa,  Istanbul, Turkey

In  single  ventricle  physiology  patients  due  to  its  satisfactory  effects  on  left
ventricle functions  and good resoults in long term palliation the  bidirectional
cava pulmonary anastomosis has been an acceptable procedure. In our depart-
ment  15 patients ages ranging from 6 to  18 months old have undergone bidi-
rectional  cavapulmonary  anastomosis.  The  operation  was  executed  by
applying a transient  shunt  between  the  vena  cava superior  and  right  atrium.
Bilateral  cavapulmonary  anastomosis  was aplied to  4 patients who  had bilat-
eral  vena  cava superior.  Systemic  shunt  was  performed  on  7  cases  in  their
neonatal  period. Two  cases were  lost  because  of  low  cardiac output  in  early
postoperative  period. All  cases  were  extubated  within  2  to  12  hours  in  the
postoperative period.  In children  prossesing single ventricle  physiology bidi-
rectional  cavapulmonary  anastomosis  can  be  obtained  by  transient  shunt.  It
will allow for good palliation in the early period.

P282
Extracardiac  total  cavopulmonary  connection  (ETCPC)  as  the
method of choice  for  the  final  palliation  in children  with  function-
ally single ventricle
Maruszewski,  B.,  Kansy,A.,  Burczynski,  P., McKay,  R.,  Pastuszko,A.,Tysarowski,
P.,  Birbach,  M.,  Lipinski,  W.,  Mozol,  K.,  Mirkowicz-Malek,  M.,  Brzezinska-
Rajszys,  C,  Kosciesza.A.,  Kawalec, W., Manowska,  M.
Tlie  Children’s Memorial  Health  Institute,  Dept.  Cardiothor.  Surg., Warsaw,  Poland

Between  1988 and  2000  109  children  with  various  forms  of  functionally
single  ventricle  underwent  different  surgical  techniques  of  cavopulmonary
connections  (  29  biderectional  Glenn  anast.,  15  Doty,  38  DeLeval,  27
ETCPC). In ETCPC group there were 9 (33,3%) direct  IVC PA anastomosis
and  18 graft  interpositions  ^  66,7% (8 Gore-Tex, Dacron  and  10 ascending
aorta  homograft).  Mean  age  at  surgery  was 7,44  (95%CI  6,69  -  8,18). The
hospital  mortality  in  the  whole  cohort  was  11% ( bid.Glenn  10,3%, Doty
13,3%, DeLeval 10,5%,ETCPC  11%). Late complications occurred in  19% of
patients, 9,1% in  ETCPC  group.  Cardiac  index  late  postoperativelly  was
highest and mean  PA pressure lowest in ETCPC  group. Late mortality  (5/97
-  5,1%) occurred only in DeLeval group of patients 5/29 ^  14,7%. Probability
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of survival after  12 years in the whole group of patients  is 83% , the highest ^
88,9%  in ETCPC  group  (p =  0,0078).  Conclusions: Extracardiac  TCPC
applies to any type of anatomy in children with functionally  SV. Direct  IVC ^
PA connection  was possible in 33,3% of patients without  mortality. The  best
late haemodynamic  outcomes and the  lowest  rate of late complications  were
observed in ETCPC  group. Extracardiac TCPC  is our method of choice as
the final palliation in children with functionally  single ventricle.

P283
Extracardiac  fontane  performed  without  cardiopulmonary  bypass
Tireli, E., Kalko,Y,  Dindar,A.,  Basaran, M.,  Dayioglu,  E.,  Cantez,T.
Cardiovascular Surgery,  Capa,  btanbul,  Turkey

Compared  to  intracardiac  tunnel  technique, extracardiac TCPC  has advan-
tages  regarding,  arrhythmias,  atrial  trombus  formation,  and  no  use of
cardiopulmonary  bypass. In our department  extracardiac TCPC  without
cardiopulmonary  bypass  was performed  on 5 patients  ages between  2 to 10
years old with  diagnosis of single ventricle  physiology. During the operation
after  median  sternotomy  incision,  extensive  dissection  was performed  to
prepare  the pulmonary  artey, vena  cava superior, vena  cava  inferior, innomi-
nate vein, left  atrium, and the pulmonary veins. Bidirectional  caval pulmonary
anastomosis was performed  using the transient, innominate  vein to right atrial
shunt.  Next  vena  cava  inferior  was thoroughly  prepared  down  to  the
diaphragm  and the transient  internal  shunt  was placed in the vena  cava  infe-
rior. After  achieving a transient shunt between the vena cava inferior  and righ
atrium, vena  cava inferior  was dissected  at the inferior  atrial junction. End to
end  anastomosis  was performed  between  size 22mm gore-tex tube  graft and
vena  cava inferior. Uper  end of the graft  was anastomosed to the inferior  side
of the right pulmonary  artery. The patients were extubated  in early posopera-
tive  period.  Excessive  inotropics  were  not  in  need,  and  patients  were
discharged on the seventh and eighth  day. Extracardiac  fontane  due to advan-
tages  regarding  early  extubation, and  less inotropic  usage, can be  performed
without  cardiopulmonary  bypass. The  answer, in which patients we must use
cardiopulmonary  baypass is not aperarent.

P284
The  application  of  pericardial  and pulmonary  hood  techniques  in
arteriel switch operations  to provide  the exact coronary  geometry
Tireli, E.,  Mamur,Y.,Aydogan,  V., Sever, K.,  Dayioglu,  E.,  Canlez,T
Cardiovascular Surgery,  Capa,  Istanbul, Turkey

In arteriel switch operations, coronary flow distrubance  is the most important
cause of mortality. Varied methods are proposed to provide the exact  coronary
geometry.We used pericardial and pulmonary hood techniques in  14 cases for
the achievement on the medial side of the coronary button  anastomosis. In 12
of  14 cases circumflex  coronary artery  was taken is origin from right coronary
artery. There  was  single  coronary  ostium  in 3 of  14  cases. After  performing
neo-aortic  anastomosis, we decided  the exact  coronary  implantation  points,
and  appropriate  angle  of the  coronary  button. The  piece  which  is removed
from  the  neo-pulmonary  artery  is  anastomosed  on  the  medial  side  as
pulmonary hood.We didn’t  find low cardiac output due to coronary ischemia
in  patients  whom  we used  pericardial  and pulmonary  hood  techniques. In
arteriel  switch  operations, pericardial  or pulmonary  hood  techniques are
important  methods to provide exact coronary geometry.

P285
Do  the patients  grow  somaticaUy well  after  the fontan  procedure?
Youichi Kawahira, Toshikatsu Yagiliara, Hideki  Uemura, Yoshiro Yoshikawa
Natiotial  Cardiovascular  Center,  Osaka,Japan

Objective: To determine  whether  somatic growth  is normal  in patients  with
the  Fontan  circulation.  Patients: Consecutive  100 patients  were  investigated
who  have been followed  up for 3 years or more  after  the  Fontan type proce-
dure. Age at operation  was 6+4 (1̂18) years old. The  Fontan circulation  was
established  by atriopulmonary  connection  in 66 and total  cavopulmonary
connection  in 34. Construction  of a systemic-to-pulmonary  shunt had been
previously employed in 53, banding of the pulmonary trunk in 12, the Glenn
procedure in 6. Results:The Z values for body weight and height calculated in
comparison  with  the anticipated  standards  in the normal  children  did not
change significantly,  from  preoperative  -1.3+0.7  and -1.0+1.0 to postopera-
tive -1.0+0.8 and -1.0–1.0,respectively.The  operative procedures chosen for
the  Fontan  circulation  did not affect  these  values. The  preoperative  and the
postoperative Z  values were smaller in patients previously undergoing pallia-
tive  procedures  than  in  those  undergoing  a  primary  Fontan  procedure
(p=0.01  and p=0.04, respectively). Prolonged  administration  of diuretics

(p=0.006), the presence  of a  dominant  morphologically  RV (p=0.03), and
smaller  postoperative  Cardiac  Indexes (p=0.04), were  other  factors  deleteri-
ously affecting  their somatic growth.Younger age at the Fontan procedure did
not  promote  somatic  returdation.  Conclusions:  Somatic  growth  may be
slightly  impaired  in patients  undergoing  the Fontan  procedure. In  terms of
better  growth, an earlier  Fontan  procedure  can be preferred  if preparative
procedures are to be avoided.

P286
Reoperation  for tricuspid  regurgitation  after  correction of tetralogy
of  fallot
Hachiro,Y.,Takagi,  N.,  Koyanagi,T.,Abe,T.
Sapporo Medical  University, Dept.  OfTliorac  & Cardiovasc  Surg,  Sapporojapan

Objective: The  aid of  this  study  is to review  outcomes  in reoperation  for
tricuspid  regurgitation  after  tetralogy  of  Fallot  . Materials  and Methods:
Twelve  (2.4%, 9  male  and 3  female)  of  507  patients  who had corrective
surgery  for  tetralogy  of  Fallot  at the Sapporo  Medical  University  between
1955  and 2000  required  reoperation  for  severe  tricuspid  regurgitation. The
mean  age at the time  of reoperation  was 17 years  (range  1̂39  years). The
mean interval between the initial correction and the reoperation  was 7.9 years
(range  10  days  to  19  years). The  functional  class  was New York  Heart
Association  (NYHA)  class  II  in 2 patients  and class  III or  IV in  10.  Five
patients had associated  residual  ventricular  septal  defect, 2 had residual  right
ventricular  outflow  tract  obstruction, 2 had pulmonary  insufficiency,  2  had
atrial septal  defect, and 2 had left  ventricle-right  atrium  communication. Six
patients underwent  tricuspid  valve repair, and the other  underwent  tricuspid
valve  replacement. Results: Hospital  mortality  rate  was 16.7% (2/12). Three
patients  (30%, 3/  10) required  a second reoperation  at 1.6,9.2 and 15.6 years
after  the most recent reoperation with no deaths.The  reason for second reop-
eration  was failure of the tricuspid repair in two and thrombosed  valve in one.
There were two late deaths. Conclusion:Tricuspid  regurgitation  after  correc-
tive surgery  for tetralogy of Fallot must be promptly  diagnosed  and cured, as
tolerance  is poor because of postoperative right  ventricular  insufficiency.

P287
Results  of one-stage  and  two-stage  fontan  in  patients  with  single
ventricle
Make,  E.,  Zajac,A.,  Mikula,  M.Januszewska,  K.,  KolczJ.
Department  Of  Pediatric  Cardiac Surgery, Jagiellonian  University, Krakow, Poland

Purpose:To  compare  the results  of one-stage  and two-stage  Fontan  proce-
dures performed  in a large group of patients in a single center  and determine
which  perioperative  factors  may  influence  mortality  and  morbidity.
Methods:We analyzed  164 consecutive patients with single ventricle operated
on  between  1980 and November  1999. One-stage  Fontan  procedure was
performed  in 41 (25 %) children  (group  I). In the remaining  123 (75  %)
patients, two-stage  Fontan  procedure  with  baffle  fenestration  was recom-
mended since 1989. From these group 81 (65.8 %) children are after  comple-
tion  Fontan  procedure  (II group). We  analyzed  about  30 factors  that may
influence  mortality and morbidity.We compared  early, late and total mortality
rates  between  two groups,  the incidence  of  postoperative  effusions  and
arrhythmia  and analyzed other  factors such  as age at operation, type of single
ventricle, atrio-ventricular  and ventriculo-arterial  connection, association of
mortality  and  concomitant  cardiovascular  malformations  (anomalous
pulmonary  venous connection, obstruction to aortic  outflow), type of pallia-
tion  before  Fontan-procedure,  quality  of life.  Results:Early  (p=0.001),  late
(p=0.042)  and total  (p=0.012)  mortality  was significantly  higher  in group I.
No significant  differences  were demonstrated in the incidence  of pleural and
pericardial  effusions  and arrhythmia  depending  on the employed  surgical
method  (p>0.05). Among  the remaining  variables, the time  between  the
creation of the systemic-pulmonary shunt and  Fontan procedure  was a factor
that  significantly  increased  the  risk  of early  mortality  (p=0.0002). Assessing
the  quality  of life  we found  that a significantly  greater  number  of children
after  two-stage  procedure are in NYHA  class I (p=0.0001). Conclusion:The
use  of  two-stage  technique  in  Fontan  procedure  results  in  a  significant
decrease in early, late and total mortality and ensured  a better  quality of life in
the late postoperative  period.

P288
Cardiorespiratory  response  to  exercise  in  children  after  modified
fontan  operation
Zajac,A.,Tomkiewicz,  L.,  Podolec, P.,Tracz, W., Make,  E.
Department  Of  Pediatric Cardiac Surgery,JagieIlonian  University, Krakow, Poland
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Purpose: Examination of exercise function  of Fontan patients after  two-stage
operation  and  comparison  with  healthy  control  subjects.  Methods:Fifteen
patients  (7  male,  8  female;  age: 5.7-17  years,  mean  8.1)  after  two-stage
Fontan repair  in NYHA  class I with  rest O2sat>85% requiring no cardiovas-
cular medications  performed  graded  exercises on  treadmill  using a  modified
Bruce  protocol  0.5-3.2  years  postoperatively  (mean  1.8).  During  the  tests
the heart  and respiratory  rate, blood  pressure, oxygen  uptake, carbon  dioxide
production,  minute  ventilation,  tidal  volume  and  O2sat  were  recorded.
Spirometry  was  performed  before  and  during  exercise. Results:The  peak
VO2max  in  Fontan  patients  was  significantly  reduced  compared  with
normal  values (14.4–6.1  vs. 30.9–7.6  ml.kg-1 .min-1; p=0.0002)  and consti-
tuted  22.19̂4.2  % of  the  mean  control  group VO2max. Other  parameters:
anaerobic  threshold  (0.26+0.14  vs. 0.72–0.19  l.min-1; p=0.0001);  pulsO2
(2.57+1.23  vs. 6.14–2.23  ml.beat-1; p=0.00005); peak  minute  ventilation
(25.8–10.6  vs. 45.5–12.6  l.min-1; p=0.0014); physiological  dead  space  to
tidal  volume  ratio  at  peak  exercise  (0.3410.09  vs. 0.1810.05; p=0.0004);
maximal work  rate  (80.0145.7  vs. 238.4+63.5 W; p=0.00008); exercise time
(502.2+240.7  vs. 1048.91175.7  s; p=0.00003)  were significantly  reduced in
univentricular  patients. The  heart  rate  at  peak  exercise  was  lower  in  the
patients  (142.2124.8  vs. 183.4123.6  beats.min-1; p=0.0003)  and  O2sat
dropped  significantly  (92.614.1  vs. 87.114.3  %;p=0.003).Conclusions:The
aerobic  capacity  in  Fontan  patients  is  markedly  reduced  compared  with
controls.  Subnormal VO2max  and  Hrmax  were  demonstrated. The  total
work  and  exercise  time  was  reduced. The  anaerobic  threshold  was  signifi-
cantly  lower  in  univentricular  patients. The  ventilatory  response  to  exercise
showed  a  decreased  breathing  reserve  and  an  increased  dead  space/tidal
volume ratio.The decreased O2sat at peak exercise suggested  intrapulmonary
shunting. Exercise  spirometry  may be  useful  in evaluating exercise  tolerance
in children  after  congenital  heart  defect  surgery.

P289
Radiofrequency  ablation  of  patients  with  wpw-syndrome,  tricuspid
atresia  and fontan-like  circulation
Hagcr,A.,  Zrcmicr,  B.,  Brodherr-Hcberlcin,  S.,  Hess,)
Munchcn,  Germany

Introduction:  Caused  by  dilatation  and  scarring  of the  right  atrium  patients
with  Fontan-like circulation  suffer  from  atrial arrhythmia.We report on three
patients  with  a coincidence  of  tricuspid  atresia  and WPW-syndrome,  where
atrial arrhythmia  triggered atrio-ventricular  reentry  tachycardia. Methods and
results:Three  patients  (1 female; 13,14, and  31 years old)  had tricuspid  atresia
type lb  and concomitant WPW-syndrome. They  were  palliated  by a Fontan-
Bjork procedure with the age of 2,4  and  15 years, respectively. All of them had
frequent  orthodromic  AV reciprocating tachycardia  and  at  least  one  syncope
during  tachycardia. Medical  treatment  with  up  to  9 drugs  was  unsuccessful.
During electrophysiologic  studies only antegrade conducting accessory path-
ways could be found  in all three patients in a septal position  at the floor of the
right atrium. Antegrade accessory pathway effective  refractory  period  was 380
ms,  355  ms,  and  310  ms,  respectively. All  were  successfully  treated  with
radiofrequency  ablation. Conclusions: In patients with  Fontan-like  circulation
suffering  from  arrhythmia, accessory pathways must be considered and treated
by  radiofrequency  ablation.  Furthermore,  in  patients  planned  for  extra-  or
intracardiac  caval conduits a accessory  pathway must be excluded  carefully  or
removed by ablation.

P290
Is  the  capillary  distribution  in  hypoplastic  left  heart  syndrome
adequate? A morphometric  analysis of the ventricular  capillarisation
Salih,  C;HoSY
Tlie Natinal Heart And  Lung Institute,Tlie R.BH, London,  UK

In  order  to  assess  the  quantitative  differences  between  the  distribution  of
capillaries  in  the  ventricles  of  hypoplastic  left  heart  syndrome  and  normal
hearts, we examined  the myocardium of 15 hearts and compared them with 5
aged matched controls. The  capillaries  were demonstrated  using immunohis-
tochemistry, staining  the  endothelium  with  von Willebrands  Factor  (Factor
VIII). Using  the  technique  of  the  ’closest  indiviual  method  of  analysis’ we
analysed  the  distribution  of  the  myocardial  capillaries. The  hearts  with
hypoplastic  left  heart  syndrome  demonstrated  that  the  mean  and  maximal
capillary diffusion  distance, from  any arbitrary point in the tissue to a capillary,
is significantly more than compared to normal hearts in both the left  and right
ventricle. This  finding  suggests  that  ventricular  perfusion  is  inherently
subnormal  in  hearts  with  hypoplastic  left  heart  syndrome.  In  theory,  unless
formation  of  new  capillaries  accompanies  growth,  myocardial  oxygenation
can become a problem.

P291
The  ventricular myoarchitecture  in hypoplastic  left  heart  syndrome
Mr  Caner  Salih,Dr.SiewYen  Ho
Tlie  National  Heart And  Lung  Institute, Tlte  R.BH,  London,  UK

To demonstrate the  three dimensional  architecture of the myofibres  in hearts
with  hypoplastic  left  heart syndrome 8 hearts representing the four  morpho-
logical subtypes.namely, mitral atresia or stenosis combined with aortic atresia
or  stenosis  were  selected. Using  fine  dissection  and  serial  photography  the
fibres  were  dissected  from  the  epicardium  inwards.The  myoarchitecture  of
the left  ventricle followed the same principles of distribution as normal hearts,
however, the right  ventricle  showed  the  presence  of a distinct  middle  layer,
arranged in a concentric pattern  and sandwiched between the superficial  and
deep layers. The mechanism of development of this middle layer is not known
but may be hemodynamically  acquired or  represent  an inherent  abnormality
in  the  right  ventricle  of  hearts  with  hypoplastic  left  heart  syndrome. Either
way, this may have significant  implications  for  ventricular  function  following
surgical reconstructive procedures.

P292
Unsuccessful  hepatic  conversion  for  pulmonary  arteriovenous
malformations  after  total  cavopulmonary  shunt  placement
Tokuda,Y,  Matsumoto, M.,  Sugita,T.,  Nishizawa,J.,  Matsuyama,  K.,  Morimoto,Y,
Matsuo, T,  Matsumura, M.,  Suda,  K
Departments  of Cardiovascular  Surgery  and  Pediatric  Cardiology, Tenri  Hospital,
Tenri, Japan

Pulmonary  arteriovenous malformations  (PAVMs) is a well-known  complica-
tion  following  total  cavopulmonary  shunt  (TCPS)  procedures. Some  reports
suggested that a resolution of PAVMs occurred following a completion Fontan
procedure. We report  a child  who  developed  severe  PAVMs after TCPS  and
underwent  hepatic  conversion,  which  resulted  in  no  resolution  of  PAVMs.
There  was no report  of hepatic conversion for such severe PAVMs. A girl who
had polysplenia, interrupted inferior  vena  cava with arygos continuation, bilat-
eral superior  vena cava, and univentricular  heart  underwent  pulmonary  artery
banding  at  2 weeks and  total  cavopulmonary  shunt  (TCPS)  placement  at  10
month.  Four months  after  the TCPS, she  developed  cyanosis with  extremely
low  arterial  saturation  of  23.7%  under  room  air. Cardiac  catheterization  and
lung  perfusion  scan  confirmed  diffuse  PAVMs. She  therefore  underwent  a
completion  Fontan procedure to redirect  the hepatic  vein by interposing a 14
mm tube between the hepatic  venous orifice  and right pulmonary  artery. She
was  successfully  weaned  from  cardiopulmonary  bypass  and  extubated  7  days
after  surgery. Her  arterial  saturation  was  transiently  elevated  to  almost  80%
under 50% oxygen, but subsequently decreased to 60.8% under 50% oxygen 3
months  after  the  surgery. Lung  perfusion  scan  revealed  almost  unchanged
PAVMs.  Cardiac  echo  revealed  an  absence  of  flow  in  the  tube,  however,
abdominal  echo demonstrated  an absence of dilatation of the hepatic  vein.The
existence  of  a well-developed  collateral  between  the  portal  vein  and  the
systemic arygos vein  was suspected. In conclusion, a failure  of hepatic  conver-
sion  for  severe PAVMs following TCPS  can occur. The presence of collaterals
from  the portal vein to the azygos vein needs to be considered.

P293
Increased  fibrosis  in hearts with tricuspid  atresia: a possible  basis  for
ventricular  dysfunction  following  fontan
Binotto  MA,  Higuchi ML,Aielb  VD
Pediatric Cardiology and  Laboratory of Pathology,  Heart  Institute  (InCor),  University
of Sao  Paulo Medical School,  Brazil

An  abnormal  ventricular  function  is considered  one  of the  factors  for  the
continuing attrition seen in the late follow-up  of the Fontan circulation. It has
been postulated that  the myocardium in hearts with tricuspid atresia might be
intrinsically abnormal. Methods:We examined microscopically 29 hearts with
tricuspid  atresia and 24 normal hearts (mean age 9.6 months). For analysis, we
considered  two  age  groups:  0̂2 months  (13  hearts)  and  2̂50 months  (16
hearts).  Interstitial fibrosis  was  assessed  by  computer-assisted  morphometry
(Quantimet  Leyca)  in  the  endocardial  and  epicardial  halves  of  the
myocardium  at the inlet, apex and outlet  of left  ventricle. Perivascular  fibrosis
was analyzed  separately  and  normalized  to  the  vessel diameter. Results: The
mean  total  interstitial  collagen  area  fraction  was greater  in  the  malformed
hearts than  in controls in both  age groups (p< 0.001)  and increased with age
(r= 0.57 p= 0.02). Above 24 months of age, the total content of fibrosis was 7-
fold  greater  than in  controls. The  inlet  and  apex  samples were more fibrotic
than the outlet ones  in hearts with  tricuspid  atresia (p=0.004),but  not  in the
controls.  Fibrosis  was  greater  in  the  subendocardial  compared  with  the
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subepicardial zone, in both age groups. Perivascular total collagen content was
greater  in the  inlet  of  the  malformed  hearts (p<0.001). Conclusions: Hearts
with  tricuspid  atresia  were  more  fibrotic  than  normal  controls,  even  at
younger  ages. A  disturbance  of  oxygen  supply  and  demand,  with  chronic
tissue  injury, could  result  in  increased fibrous content  in  the  subendocardial
zone. Regional  differences  seen in our study could be related to those seen in
clinical  studies. Such  myocardial  changes  could  explain, at  least  in  part, the
impaired  ventricular performance  seen  in some patients following a Fontan-
type procedure.

P294
Atrial volume  and pulsatility  after modified  Fontan procedure  in the
long term  period
Kashiwagi,J.,  Imai,Y,  Seo,  K.,Aoki,  M.,  Shin’oka,T.,  Hiramatsu,  T.,  Ohta,T,
Isomatsu,Y., Hagino, I.,  Ishiyama, M.,  Sato, K.,  Okamura,T.
Tlie  Heart  Institute  Of Japan,Tokyo  Women’s Medical  Unii>ersity,Tokyo, Japan

To evaluate  the right  atrial pulsatility  after  modified  Fontan procedure, post-
operative  right  atrial  maximal  volume  (RAVmax)  and  right  atrial  ejection
fraction  (RAEF)  were  measured  in  15 patients  with biplane  cineangiograms
in  the long term  period  (10.6  –  4.2  years, average  –  SD). Oblique  partition
method  with  direct  right  atrial-pulmonary  artery  (RA-PA)  anastomosis was
performed  in  8  patients  (oblique  group). Atrial  septal  defect  (ASD)  closure
with  direct  RA-PA anastomosis  was performed  in  the other  7  patients  with
tricuspid  atresia  (ASD  group). RAVmax  in  the  long term  period  was 63  –
14% of normal in the oblique group, 116 –  36% of normal in the ASD group.
RAEF in the long term period  was 24 –  7% in the oblique group, 24 –  8% in
the  ASD  group. All  15 patients  showed  normal  sinus  rhythm. Another  data
acquired in the same time period regarding RAVmax and RAEF in the early
period  (about  5 weeks  after  operation)  kept  almost  the  same  values  of these
RAVmax  and RAEF in the long term period. Forward flow synchronized  P
wave  was detected  at  the  pulmonary  artery  by  echocardiogram  in  the  both
groups.These data suggest that direct RA-PA anastomosis preserves good RA
pulsatility and better hemodynamics  after  operation  in the long term period.

P295
Double  inlet  and  double  outlet  right  ventricle:  anatomic  variants
and  systematics
Makhachet’  O.A.,  VaulinaT.N.,  Dadabaev  M.H.,  Ivanitsky  A.V.,  Alekyan  B.C.,
Serov R.A.,  Mitiiia  I.N.,  Rahmankulov  K.B.
Bakoulev  Center  For Cardioiwcular  Surgery, Rants,  Moscow,  Russia

Double inlet  and double oudet right ventricle: anatomic variants and system-
atics. The  following  anatomic  features  are  pathognomonic  for  double-inlet
right ventricle (DIRV): (1) both AV fibrous rings open entirely (or mainly) in
the cavity of morphologically  right  ventricle  (RV); (2) there  is a rudimentary
left  ventricle  (LV)  in  the  ventricular  segment  of  the  heart. We  describe  the
results  of  angiocardiographic  and  echocardiographic  studies  of  11 patients.
Age  ranged  from  5 months  to  11,5 years, 5 -  male. There  was  viscero-atrial
situs solitus in all cases.With the anatomy of the heart segments  as a guide we
identified  the  following  anatomic  types  (Table  l):The spectrum of associated
anomalies  of  the  patients  with  DIRV  was the  following:  PA stenosis  (n=7),
anomaly  of AV valves  (n=7), ASD  (n=8), PDA  (n=3), multiple VSD  (n=l).
Conclusion:We state 6 anatomic variants of DI-DO  RV. Most  frequendy  this
pathology  associates with pulmonary stenosis (64%) and malformations  of AV
valves (58%).

P296
Hemodynamic  and  angiographic  evaluation  of  patients  with  bidi-
rectional  Glenn  anastomosis  for  a possible  Fontan  procedure
Saxeita,  A.,  Kau\,A.,  Kotliari,  S.S.,juneja,  R.,  Naik,  N.,Airan,  B.,  Sharma  R.,
Bhan,A.,  venugopal, P.
Dept  of Cardiology and  Cardiac surgery,  all India  Institute  of Medical  Sciences, New
Delhi,  India

Background: Bidirectional Glenn Shunt  is often  performed  as a bridge to the
Fontan  procedure  in  patients  with  functional  single  ventricle  who  are
considered  high  risk  for  the primary  Fontan surgery. However  it may be the
ultimate  form  of  palliation  in  certain  patients  who  remain  at  high  risk  for
Fontan  procedure. Methods: We  analysed  the  hemodynamic  and  angio-
graphic  data  in  44 patients  who  had  undergone  bidirectional  Glenn  shunt
between  1993 and  1999 at our center. Their age at the time of surgery ranged
from  6 months  to  25  years  with  a mean  of  45.9  + / -  59.8  months.  Risk
factors  for  primary  Fontan  procedure  were  : age  below  two  years  (n=24),
small  size  and/or  abnormal  anatomy  of  pulmonary  arteries  (n=13),

pulmonary  arterial hypertension  (n=7), ventricular  dysfunction  (n1̂0),  atri-
oventricular  valve regurgitation  (n=4) and need for  associated procedures like
repair of  total  anomalous  pulmonary  venous  drainage, pulmonary  arterio-
plasty (n=10).Two or more  of these adverse factors  were present  in  15 cases.
Results: Postoperative  cardiac  catheterization  and  angiography  performed  5
months  to 5 years (mean 27 + / -  13 months)  after  the Glenn shunt  revealed a
favourable  data  for  completion  of Fontan  procedure  in  31 of these  44 cases.
Young  age  was the  only  reason  for  doing the  Glenn  shunt  initially  in  18  of
these  31 patients. However  13 cases were not  considered suitable  for  Fontan
procedure, either  due  to  small  size and/or  abnormal  anatomy  of  pulmonary
arteries (n=8) or significant  ventricular  dysfunction  (n=5).Twelve of these  13
patients were in functional  class I or II. Conclusion: Majority of cases who had
undergone  a bidirectional  Glenn  shunt  are  suitable  for  a  Fontan  procedure
subsequently. However, Glenn  shunt  may be  the final form  of palliation  in a
small proportion, who were considered high risk for Fontan procedure due to
factors other than a young age.

P297
Long-term outcome  after  Senning  operation
A.Agnetti,  N.  Carano, L.  Zavota,  B.Tchana,  U. Squarcia, R.  M.  Bini*,A.  Frigiola*
Department  of  Pediatrics,  University  of  Parma,  Parma;  **San  Donate  Milanese
Hospital,  San  Donato  (MI)  Italy

The  purpose  of  this  study  was  to  determine  the  incidence  of  sinus  node
dysfunction  (SND), active  arrythmias, right  ventricular  dysfunction  (RVD)
and  late  sudden  death  in  the  long-term  follow-up  of  a group  of  patients
operate  on  with  Senning  procedure  for  complete  transposition  of  the  great
arteries  (TGA). Patients  and  methods:  From  november  1978  to  november
1987,73 consecutive patients underwent the Senning operation  forTGA.The
70 survivors  have  an average  follow-up  of  16 years  (13̂23  years). A standard
12-leads ECG,  an  echocardiographic  study  and  a  24-hours  Holter  momi-
toring were performed  once or  twice a year. Results:  1) cardiac rhythm: with
the  time  there  have  been  a  progessive  fall  in  the  stable  sinus  rythm  with
appearance  of junctional  rhythm  and  supraventricular  tachyarrythmias. At  5
years of follow-up  85% of patients had sinus rhythm, this percentage  decreases
to 60% at  10 years, 55% atr  15 years and 40% after  20 years.The active arryth-
mias requiering therapy  were present  in  5% at  10 years, in 7% at  15 years and
in  10% at  20  years. 2)  Right  ventricular  function:  20% of  the  patients  had
reduced  ejection  fraction  of the right ventricle  (= o <  45%) by echocardiog-
raphy. 3) late mortality: no late death until  1991 (mean  follow-up  9 years). In
the last 9 years 2 sudden deaths (2.8%) occurred. 4) Functional status: 80% was
in NYHA  class 1,17%  in class II and 3% in  class III. Conclusions: Our  results
confirm  that  the  Senning  patients  have  a  progressive  loss of  sinus  rhythm,
increase  in  active  arrythmias  and other  important  problems  as late  sudden
death  and  decrease  of  right  ventricular  function,  however  most  of  those
patients are alive (93% in our series) and in good functional  status.

P298
Is pulsatility  of benefit  after  bidirectional  Glenn  shunt?
Krishnan,  U., Murali,  R.,  Farzana,  F, Srinivas, S.,  Cherian  KM.
Institute  Of  Cardiovascular Diseases,  Chennai,  India

In  patients  with  univentricular  physiology, bidirectional  Glenn  (BDG)  is an
important  stage before TCPC. In developing countries, it  is the final surgery
in many patients who are unable to afford  another surgery. In the premise that
leaving  pulsatile  flow  allows for better  saturation  (SaO2), thus  reducing  the
need  for  conversion  to  TCPC,  many  patients  undergo  pulsatile  BDG
(PBDG). The  aim  of  this  study  is to  compare  oucome  after  PBDG Vs  non
(N)PBDG.We  reviewed records of 310 patients with functionally  univentric-
ular hearts operated between  19889̂8.125 patients underwent  BDG.Among
them, 94  had  BDG  as  the  first  stage. BDG  alone  was  performed  in  13.9%,
51.6% underwent  BDG  +  atrial septectomy  and 9.8% underwent  PA recon-
struction  + BDG. Rest  of the patients underwent either a BT shunt  (17.2%)
or  PA banding  ( 5.7% ) prior  to BDG;  1.6%  underwent  Kawashima  repair.
Results: Group I consisted of 88 pts with  PBDG  and 37 patients who under-
went NPBDG  formed  Group  II. In group  1,88%  had  PS and  12 % PAH. In
group  II, 40% had  PS, 40% PAtresia  and  11.4% PAH. In  the  early  postop.
period,  Group  I patients  had  higher  incidence  of  pleural  effusion  (6Vs 4),
arrhythmias (5Vsl).The  in-hospital  mortality  was higher  in group  II (11.1%
Vs 8.1%). On  late  follow  up, group  I pts. had higher  SaO2.(p<0.05); higher
incidence of venovenous collaterals (6Vs 4) and arteriovenous  malformations
PAVMS (2Vs 0). Conclusion:We conclude that though  patients with  PBDG
had better  SaO2, they  have a higher  incidence  of  pleural  effusions,  venove--
nous collaterals and PAVMs.
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P299
Phenoxybenzamine  prevents  hemodynamic  deterioration  at  high
arterial  saturation  in  neonates  after  the  Norwood  procedure  for
HLHS
CM  Hoffman,  NS  Ghanayem,  KA  Mussato,  E  Stuth,  S  BergerJS  Tweddell
Children’s  Hospital  And  Medical  College  OfWisconsin,  Anesthesiology  And  Critical
Care, Milwaukee,  Wisconsin,  U.S.A

Mortality  for  HLHS  remains  high  because  of  impaired  myocardial  function
and  inefficient  parallel  circulation  even  after  palliation  by  the  Norwood
procedure  (NP). Traditional  management  has attempted  to limit  pulmonary
overcirculation, presumably detected by high arterial  saturation, by  induction
of  hypercapnic-hypoxic  pulmonary  vasoconstriction.  This  strategy  has
obvious limitations in that arterial saturation  is a major  determinant  of venous
saturation. We  have  previously  reported  higher  venous  saturation,  lower
systemic  vascular  resistance, lower  Qp/Qs,  and  improved  survival  with  the
perioperative  use  of  phenoxybenzamine  (PBZ)  and  continuous  venous
oximetry.  In  this  report,  we  provide  evidence  that  PBZ  prevents  runaway
pulmonary  overcirculation,  thereby  eliminating  the  need  for  limitation  of
arterial saturation. Neonates undergoing the NP received PBZ 0.25 mg/kg or
placebo on CPB in a nonrandomized  prospective study design. Perioperative
hemodynamic  management  targeted  SvO2>50%.  Prospectively-acquired
hemodynamic  data  was  used  to  assess the  effect  of PBZ  on  the  relationship
between arterial and venous saturation, arterio-venous  oxygen content  differ-
ence  (DavO2),  and  Qp/Qs  during  postoperative  hours  1̂48.  Data  was
analyzed across intervals of SaO2 from  60% to 90% and between groups using
repeated-measures ANOVA  with Tukey’s WSD  post-hoc  comparisons,  with
p<0.05  considered  significant.  Data  from  71  consecutive  patients  and  2820
patient-hours  was available for  analysis. 61 patients received PBZ; 10 who did
not  served  as controls. In control  patients, SvO2  peaked  at  an SaO2  of 80%,
with  reduced  SvO2  at  SaO2>90% and  SaO2<70%  (p<0.01), while  DavO2
increased  with  SaO2>80% (p<0.001). In  patients  receiving PBZ, the  SvO2
increased linearly with SaO2>65% (p<0.001),and  DavO2  was constant at all
SaO2 (p=ns).The  SvO2  was higher, and  the DavO2  lower, across the  whole
SaO2 range with  PBZ (p<0.0001).These  data show that  PBZ eliminates  the
critical  range of SaO2 for optimizing systemic oxygen delivery, specifically  by
eliminating the systemic hypoperfusion  associated with high SaO2.This  effect
makes  higher  SaO2 a useful  target  for  postoperative  management  in  patients
receiving PBZ  for  NP.

P300
Univentricular  heart: medium  to  long  term  survival  in  a  group  of
155  patients
A.Donti,A.Ciarditii,  M.Bonvicini,A.Catizi,  G.Bronzetti,  D.Prandstraller, C.Pacc,
G.Gargiulo,  F.M.Picchio
Pcdiatric  Cardiology,  University  Of  Bologna,  Bologna,  Italy

The  objective  of our study  was to evaluate the medium to long term survival
of  155 patients  (81 males, 74  females), affected  by either  univentricular  heart
or  tricuspid  atresia  (TA)  observed  in  our  institution  over  a  time  period
extending  from  1974 to  1997. A hundred-forty  pts. (90.3%) had  situs  solitus
(94 with  double  inlet  left  ventricle  and  46 withTA); thirteen pts.(8,4%) situs
ambiguus, 6 (3.8%) right  isomerism and 7  (4.6%)  left  isomerism  and two pts.
(1.3%)  situs  inversus.  Left  ventricular  morphology  was  present  in  123 pts.
(79.3%), 77  (49%)  with  DILV  and  46  (29.6%)  with TA. A  right  ventricular
morphology  was  present  in  29  pts.  (18.7%)  and  3  (2%)  had  an  undefined
morphology.  Forty-nine  patients  (31.6%)  had  a discordant  venticulo-arterial
connection.  All  patients  had  associated  cardiac  anomalies:  58  (37.4%)
pulmonary  stenosis,  33  (21.3%)  pulmonary  atresia,  25  (16%)  aortic  or
subaortic  stenosis, 11  (7%)  anomalies  of pulmonary  venous  drainage. Of  the
155 pts., 138 (89%) underwent surgery  at least once: 77 pts. (group A)  under-
went  a  Fontan  operation  or  a total  cavopulmonary  anastomosis, while  147
pts.(group  B)  received  merely  palliative  surgery,  including  systemic  to
pulmonary shunting in  119(80.9%), pulmonary  artery banding in 27(19.5%),
atrioseptostomy  in  26(18.8%); Group  C  comprised  seventeen  pts.  (10.9%)
who  were  not  treated  surgically. Patients  were  followed-up  for  8+9.7  years.
Six of the  155 pts. were lost  at follow-up. In conclusion, 72 pts. (46.4%) died:
3  (1.9%)  were judged  inoperable  or  consent  was not  given; 30  pts. (19.3%)
died  in  the  postoperative  period  (0-30  days), 39 pts. (25%) in the  successive
period.  By  the  end  of  the  follow-up  study  77  pts. (49.7%)  were  still  alive,
median  age  was  14–11  years  (2-59  years). Of  those, 59  (76.6%)  received
definitive  treatment  (group  A), while  13  (16.9%)received  palliative  treat-
ment(group  B)  and  5  (6.5%)  received  no  surgical  treatment  (group  C).
Survival  was significantly  different  (p<0.01)  between  groups A+B  (62% and
47% respectively  at 5 and 20 year follow  up)  versus group  C  ( 46% and 25%

respectively  at 5 and 20 years follow-up).There  was a significant  difference  in
5,  10 and  20 year  survival  between  groups A  and B  (81%  versus  30% , 74%
versus  24% ,40% versus 21%  respectively.)  p<0.0001. Conclusions: Patients
with  a univentricular  heart  for  whom  no  operative  approach  was taken  had
very  poor  survival  at  5  to  10  years  follow-up.  Palliative  surgical  treatment
whilst improving short term prognosis, did not alter the long term prognosis.
Fontan  operation  or  total  cavopulmonary  bypass  provided  the  greatest
survival  rate  (>70%  at  15 years  follow-up).  However,  the  improvement  in
survival observed in group A, rapidly declines 20 years post operatively, thus a
strict  clinical follow-up  is necessary.

P301
Clinical  and  echocardiographic  results  with  the  extracardiac  pedi-
cled  pericardial  Fontan  operation.
Pagni S,  Sobczyk  WYeh  T, Boone W, ViHafane J, Austin  EH  III
University  Of  Louisville, Louisville,  Kentucky,  U.S.A.,

Objective:  Despite  improved  results  after  standard  Fontan  operations,
morbidity  remains high.We report midterm results using a simple viable peri-
cardial extracardiac tunnel (PET) technique. Methods: Since 1996,23 patients
(14M/9F)  with  univentricular  physiology  underwent  the  PET  Fontan  using
cardiopulmonary  bypass and mild hypothermia  34 degrees C and no myocar-
dial arrest  (96 +/-  24 min). Results:There  were no deaths. Serious periopera-
tive  complications  occurred  in 4 patients  (17.4%) including: Bleeding  (n=3)
and laryngeal edema (n=l). Pleural  effusions  (>  14 days) occur  in 5 patients.
Hospitalization  was  11.0 3.4  days and ICU stay  was 3.6 + / -  1.5  days. Follow
up  was  100% (1̂52 mo)  and  showed  all  patients  in  NYHA  class  I  with  no
evidence  of  delayed TE  events, effusions  or  seriously  affected  exercise  toler-
ance. One  patient  had  stenosis  at  the  FVC  anastomotic  site  (20  mo)  and  1
patient  required subaortic  myectomy  (18 mo)  for  LVOT obstruction.  Serial
EKG  and  Holter  evaluation  revealed no  arrhytmias  and  echo-cardiographic
follow up disclosed nl ventricular function,AV  valve function  and evidence of
growth  of  the tunnel. Conclusion: The  extracardiac  tunnel  cavopulmonary
connection  using viable pericardium  is a safe and simple operation that results
in  low  perioperative  morbidity.  Furthermore,  growth  of  the  tunnel  may
decrease delayed morbidity of conventional  Fontan procedures.

P302
Evolutionary  trends in  univentricular  repair over one  decade
B Airan,U  Chowdliary,R  Sharma,A  Bhan,A  Govil,S  S  Kothari,  A  Saxena,  P
Venugopal.
All  India  Institute  Of  Medical Sciences,  New  Delhi,  Delhi,  India

Five  hundred  and  eighteen  patients  with  a  functional  single  ventricle  (194
with tricuspid atresia and 324 non tricuspid atresia) underwent  univentricular
repair  since January  1988.A  nearly  equal  distribution  between  atriopul-
monary  connection  and  total cavopulmonary  connection  upto  1992 gradu-
ally changed  to a policy ofTCPC  as the only  used method  for  univentricular
repair  from Jan  1994.Since  this  time  a  policy  of routine  fenestration  of  the
intra  atrial  baffle  also  was  followed.Thus  the  total  experience  includes  405
TCPC  of  which  296  have  received  a  fenestration.Lately,  the  extracardiac
(synthetic, n=15, and pedicled pericardial ,n=3)TCPC  has been added to the
armamentarium.  Overall  Fontan  failure  rate  has  been  14 % and  effusions
occurred  in  27 %.Fenestration  of the  baffle  appears to  decrease both  Fontan
failure  (P=0.002) and effusions  (p < 0.001).There  have been  12 late deaths in
a mean follow  up period of 47 +/-17  months  ( range 6 to  154 months).The
extracardiac TCPC  has done well over the short term with respect to  Fontan
failure  and effusions.However,  larger numbers and longer follow up is needed
before  it can be recommended  for  widespread use.

P303
Pulmonary  stenosis  after  arterial  switch  operation  for TGA  -  effi-
cacy of the  nontreated  autologous  pericardium
Seo, D.M.,  Min,  K.S.,Yun,TJ.,Yun,  S. Y,  Min,}.  Y,  Kim,Y.W.,  KoJ.K.,  Park,  I.S.
Asan  Medical  Center,  Seoul, Korea

One of the  major  sequelae  after  arterial  switch operation  for  transposition of
great  vessels  is  pulmonary  stenosis. This  is  to  evaluate  the  efficacy  of
nontreated autologous pericardial patch in the reconstruction of the neopul-
monary  artery. We operated  70 consecutive babies with  transposition of great
vessels with intact ventricular septum from April  1991 to October 2000 at our
center. Among them  66  cases  were  neonates  and 2  cases were  older  than  2
month of age. All patients were repaired by using nontreated autologous single
pericardial patch. There  were 3 hospital  deaths  and 2 late deaths. All survival
cases were followed up without loss with a mean 43.7+/-30.7 months (range,
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from  2 to  111 months).We  indicated  significant  pulmonary  stenosis  as more
than  2m/sec  velocity  by Doppler  echocardiography  at the  time of discharge.
There  were  6  cases  (9.1%)  of pulmonary  stenosis  according  to  this  criteria.
Among them 5 cases showed spontaneous regression of pressure gradient, and
only  1  case with 40mmHg pressure gradient confirmed  by cardiac catheteriza-
tion  underwent  operative  repair  5  years  postoperatively. In  our  experience
nontreated  autologous  pericardial  patch  for  the  reconstruction  of  neopul-
monary artery in the repair of simple transposition showed reliable and durable
result in midterm follow up.Video demonstration will be also included.

P304
Bidirectional  cavopulmonary  anastomosis  reduces  pulmonary
artery banding  induced  systemic  ventricular  hypertrophy  in  Fontan
candidates
Koji  Kagisaki,  Shigeaki  Ohlake,  Yoshiki  Sawa,  Norihide  Fukushima,  Takayoshi
Ueno, Hitoshi  Suhara, Toshihiro  Funalsu,  Shigemitsu  Iwai, Masamichi  Ono, Taktmori
Shibukawa,  Tomoko Kita, Tom Matsushita,  Hikaru  Matsuda
Dept  Of  Surgery,  Osaka  University  Graduate  School  Of  Medicine,  Osaka,  Suita,
Japan

Ventricular  hypertrophy  has  been  suggested  as one  of  the  risk  factors  in
Fontan  procedure.  Severe hypertrophy  of the  systemic  ventricle  develops  in
patients who have had pulmonary artery banding (PAB) before Fontan proce-
dure. We sought to identify  the  ventricular response of patients with  previous
PAB and the  effects  of bidirectional cavopulmonary  anastomosis  (BCPA)  on
ventricular response in those patients. Since  1990, thirty-five  patients  under-
went  Fontan  procedure  in our  institute  (median  age: 5 years). In  14 patients
who  had previous  PAB, 9 patients underwent  Fontan procedure  in one stage
(PAB-1 group)  and  5 patients  underwent  BCPA prior  to  Fontan  procedure
(PAB-2 group). In 21 patients who underwent aortopulmonary shunt  or had
native  pulmonary  stenosis, 7  patients  had  Fontan  procedure  in  one  stage
(NPAB-1  group)  and  14 patients  had  staged  Fontan  procedure  (NPAB-2
group). The  following  hemodynamic  parameters  at  cardiac  catheterization
prior  to  the  Fontan  procedure  were  assessed  retrospectively  in  each  group:
ventricular  end-diastolic  volume  index  (EDVI),  ventricular  mass  index
(VMI), mass-volume  ratio  (VM/EDV)  and  end-diastolic  pressure  (EDP).
There  was no  significant  difference  in EDVI  and EDP among the groups. In
PAB-1  group, VMI  (157+/-33  g/m2)  and VM/EDV  (0.93+/-0.13)  were
significantly  higher  than  those  in  NPAB-1  group  (94+/-26  g/m2,  0.66+/-
0.11)  and  NPAB-2  group  (92+/-30  g/m2, 0.73+/-0.14).  However,  PAB-2
group  showed  significantly  lower VMI  (101+/-19  g/m2)  and VM/EDV
(0.78+/-0.10) compared to PAB-1 group, where these values were equivalent
to  those  in  NPAB-1  and  NPAB-2  group. In  conclusion,  PAB did  induce
ventricular  hypertrophy  and  BCPA  can  reduce  the  ventricular  hypertrophy
induced  by PAB in Fontan candidates.

P305
Suitable  shunt  size  for  regulation  of  pulmonary  blood  flow  in  a
canine  model  of the  univentricular  heart
Kitaichi,  T.,  Chikugo,  F,  Kawahito,  T ,  Hori,  T,  Masuda,  Y,  Yoshizumi,  M.,
Kitagawa, T.
Department  Of  Cardiovascular Surgery, Tokushitna, Tokushima, Japan

Objective: We  examined  the  influence  of shunt  size  on  regulation  of  the
pulmonary blood flow using a canine model of a univentricular heart, beccause
the  specific  guidelines of suitable shunt size in Norwood  operation remains to
be  determined.  Methods: Female  Beagle  dogs  (n=8),  3̂7 months  old  and
weighing  3.0̂5.0 kg, were  used. Atrial  septectomy  and  patch  closure  of  the
tricuspid valve were performed  and a systemic-to-pulmonary arterial shunt was
created by interposing a 3.5 or 4.0 mm microknitted Dacron graft between the
origin of the right subclavian artery and main pulmonary artery. Hemodynamic
variables  including  pulmonary  blood  flow  and  systemic  blood  flow  were
measured consecutively  and systemic arterial blood  gas analysis was performed
simultaneously  while  voluntarily  changing  the  respiratory  conditions. The
shunt  size  (mm)/body  weight  (kg)  ratio  ranged  from  0.8  to  1.3  (mean  1.1).
Results: Negative  correlation  between the pulmonary/systemic flow ratio and
arterial  carbon  dioxide  tension  was found  when  the shunt  size/  body  weight
ratio  was smaller than  1.1, but not found when the ratio was larger than 1.1. As
inspired  oxygen  tension  became  higher, the  pulmonary /systemic  flow  ratio
increased  significantly  when  the  shunt size/  body  weight  ratio  is smaller  than
1.1, but  no  fixed relationship  was  found  when  the  ratio  was larger  than  1.1.
Conclusion:  It  is concluded  that  when  the  shunt  size/  body  weight  ratio  is
smaller  than  1.1, the pulmonary/systemic flow ratio  is controllable by respira-
tory manipulation. However, the larger shunt  makes pulmonary flow excessive
and uncontrollable in the parallel circulation after Norwood operation.

P306
Staged  Fontan operation  for  Single Ventricle With  Subaortic  Stenosis
^  Damus-Kaye-Stansel/  Norwood  operation  or  Pulmonary  Artery
Banding  as First  Palliation
Arai  S, Itoh A,  Kawada M,  lshino  K, Hisamochi K,  Nakanishi  K,  hie  H, Yoshida  H,
Sana  S.  Okayama
Dept.  Of  Cardiovascular Surgry,  Okayama  Univ. Medical School, Okayama, Japan

Single Ventricle  (SV) with Subaortic stenosis (SAS) is difficult  subset of patients
to  achieve  successful  Fontan  operation. Between June  1993 and  November
2000, Fifteen  patients  with  SV/SAS were enrolled  Fontan protocol. 9 patients
underwent  PA banding +-  CoA  repair  (Group  P)  and  6  patients  underwent
Damus-Kaye-Stansel  (DKS)/Norwood  operation  as first palliation  (Group D).
Indication for DKS/Norwood operation is diameter of Ascending Ao or LVOT
less than  (Body  weight  +l)mm  and/or  subaortic  conus  potentially  creat  SAS
rapidly. LVOT/AoV/Asc Ao diameter  (mm)  were 3.8+-0.5/5.3+-0.6/  6.0+-
1.0/  in  Group D  and 7.6+-3.2/7.9+-1.8/9.3+-5.3/  in  Group  P  respectively.
Age at first palliation were 34+-15 days in Group D, 92+-8  days in Group  P. In
Group D, 1  patient with Cor triatriatum died due to progressive PVO. 4 patients
proceeded with bidirectional  Glenn (BDG) operation  at age 6.8A}3.1 months,
and 1  patient  is waiting for BDG. Fontan operation was performed  in 2 patients
and  another  2  patients  are waiting for  Fontan  as good  candidate. In  Group P,
there  was no early and  late mortality. 8 patients  underwent  DKS/BDG  opera-
tion  as second palliation and 1  patient underwent DKS/Fontan without second
stage. Mortality  rate for  entire protocol was 6.6%. Conclusion: Excellent  result
could  be  achieved  in  Fontan  protocol  for  SV  with  SAS  utilizing
DKS/Norwood  or  PA banding  as  first  palliation  and  early  conversion  to
DKS/BDG before  developing  SAS to the patients after  PA banding.

P307
Operative  results of Fontan operation for complex heart: Importance
of staged  strategy  for isomerism heart
Mima,  T.,  Kishimoto,  H.,  Kawata,  H.,  Kondoh,  H.,  Yasumasa,  K.,  Maehata,  Y,
Nakajima,  T., Kayatani  F, Takada, Y,  Inamura, iV., Ishii, T., Mori, T.
Osaka  Medical Center for  Maternal and Child  Health,  Izumi,  Osaka,Japan

Introduction: Many  patients  with isomerism  heart  (IH)  have  atrioventricular
valve  regurgitation  (AWR)  and/or  pulmonary  vein  stenosis  (PVS), which
may prevent  these patients from reaching to Fontan operation.We  have intro-
duced repair of A W R  and  PVS, and other  strategies to  Fontan operation  for
IH. Operative  results of Fontan operation  for  IH were reported and compared
with  those  for  non-IH. Patients: Among consecutive  30 patients  who  under-
went Fontan operation  (age  1.5  to 9.1 years), nine patients have IH with single
ventricle  and common  atrioventricular  valve (CAW). Operation  for AWR:
Valvular separation of CAW  into two valves was effective  to reduce A W R  in
2 patients. Other types of valvuloplasty were done in 5.These  operations were
done  prior  to  Fontan  operation  in  3  patients  and  done  concomitantly  with
Fontan in 4. Operation  for  PVS: Ostia of pulmonary  veins often  show PVS by
hypertrophic  atrial  wall  itself in  IH. Resection  of atrial  wall covering ostia  of
the  veins  was done  prior  to  Fontan  operation  in  2  patients  and  done  with
Fontan in 3. Other  Strategy  in  IH: Bidirectional  Glenn procedure  was applied
to  8 patients  prior  to  Fontan. Extracardiac  conduit  was  used  in  8  patients.
Operative  Results: There  were  1  operative  death  (high  pulmonary  vascular
resistance)  and  1 late  death  (sudden)  in  IH  group. Central  venous  pressure
during the early postoperative  period  was almost  same between  IH  and non-
IH  (12mmHg  vs. llmmHg).  Conclusion:  It  is  very  important  to  improve
A W R  and PVS in IH to achieve Fontan circulation.These  procedures enable
reduction of ventricular overload and pulmonary vascular resistance, which are
essential factors for Fontan circulation. Staged strategy for Fontan operation  for
IH showed good operative  results compared with the results for non-IH.

P308
Distribution  of  pulmonary  blood  flow  in  the  presence  of  bilateral

- superior caval vein after total cavopulmonary  anastomosis ^  potential
clinical  implication
KoJ.S.,  Choi.J.Y,  LeeJ.K.,  Sul.J.H.,  Lee, S.K.,  Park,Y.H.,  Clio,  B.K
Division  Of  Pediatric Cardiology,Yonsei  Cardiovascular Center, Seoul, Korea

The  pulmonary  blood  flow  distribution  after  total  cavopulmonary  anasto-
mosis(TCPA)  may be  influenced  by  surgical  modifications  and  associated
anomalies, such  as  persistent  left  superior  vena  cava(SVC), but  adequate
evidence  for  the  appropriateness  of  the  conventional  surgical  method  is
lacking. To assess the appropriateness of the conventional surgical method and
to  evaluate the  influence  of  bilateral  SVC on  the  distribution  of  pulmonary
blood flow afterTCPA, we investigated the pulmonary arterial growth, hemo-
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dynamic  data  and  the  pulmonary  blood  flow  distribution  in  41
patients(M:F=23:18,  age:54.9–45.6  months)  who  were  followed-up  by
cardiac  catheterization,  angiography  and  lung  perfusion  scan  35.1+40.0
months  after  the  operation. The  cross-sectional  area  index  of the  pulmonary
artery  in  regard  to  the  variability  of body  surface  area  was reduced  after  the
operation(298–128  vs  195+77, p<0.05). A  larger  amount  of  pulmonary
blood flow was distributed  in the  ipsilateral side of IVC than the  contralateral
side, with  an  ipsilateral  to  contralateral  perfusion  ratio(i/cPR)  of  1.35+0.58.
Comparing  the  subgroups  by  the  type  of  superior  vena  caval  inflow,  the
unilateral  superior  cavopulmonary  anastomsis(SCPA)  group  showed  signifi-
cantly  higher  i/cPR(1.57–0.70)  than  the  bilateral  SCPA  group(0.99+0.52,
p<  0.05).We  concluded  that  the bilaterality  of superior  vena cava may have a
major  influence  on  the  distribution  of  the  pulmonary  blood  flow  and  the
details of surgical methods should  be  evaluated  case by  case  in  respect to  the
associated  anomalies  in  order  to  achieve  adequate  postoperative  pulmonary
blood flow distribution

P309
One  and  a half ventricle  repair for complex  congfenital  anomalies
V.L. Vida,  C.  Stellin, M.A.  Padalino, M.Rubino, O.Milatiesi, D. Casarotto
Centro  Gallucci, Padoivi, Italy

Objective:one  and  a  half  ventricle  repair  is a surgical  option  for  congenital
cardiac  anomalies  characterized  by  right  ventricle  (RV)  hypoplasia  and  /or
dysplasia. Methods: from  March  1994  to  November  2000, 7 patients  (mean
age  10.4 years, range  7 months-35  years) with  hypoplastic  and/or  dysplastic
RV  underwent  correction  of  their  intracardiac  anomalies  in  association  to
bidirectional  cavo-pulmonary  shunt  (BCPS). Diagnoses  included  Ebstein
anomaly  (2  pts),  PA  with  IVS  (1  pt),  CAVC+TOF  (1  pt),  heterotaxy
sindrome  withVSD  and  systemic  venous  return  anomalies  (1  pt),  truncus
arteriosus  (1  pt),VSD  with  straddling  tricuspidn  valve-TV(l  pt).  Previous
surgery  included  pulmonary  valvotomy,  central  shunt  and  RVOT  recon-
struction,  PA  banding  and  PA  separation  with  Blalock-Taussig  shunt
(MBTS). Cardiac  procedures  associated  to  BCPS  included TV  reconstruc-
tion  (3 pts),VSD closure  (3 pts),ASD  closure  (2 pts), CAVC+TOF  repair  (1
pt) sovrahepatic  vein-right  atrium  tunnel  (1 pt), RVOT reconstruction  with
heterograft  (1  pt), MBTS  takedown  and  PA plasty  (1  pt). BCPS  alone  was
performed  in  1 patient.Results:there  were  no  hospital  death. All  patients
were  discharged  home  asymptomatic  and  well. At  a mean  follow  up  of  29
months  (range  1 month-6.6  years),  all  patients  are  in  good  hemodynamic
conditions. There  were  no  late  deaths  or  reoperations.  Pulmonary  artery
balloon  dilation  was performed  34 months  after  CAVC+TOF  repair in  one
patient.  Conclusions: BCPS  in  association  to  repair  of  complex  malforma-
tions  with  hypoplastic/dysplastic  RV  is  a  low  risk  procedure  which  allows
separation  of  pulmonary  and  systemic  circulations, maintaining  a  pulsatile
flow  in  pulmonary  arteries  and  a low  IVC  pressure.Venous  hypertension  in
SVC  is  well  tolerated  and  no  complications  are  reported  in  the  midterm.
Long  term  follow  up  is  needed  to  evaluate  the  effect  of  pulsatile  flow  in
pulmonary  arteries together  with  a continuous  systemic one.

P310
Aortic  growth  in  patients  with  aortic  stenosis  or  atresia  following
Norwood  operation
BHP  Nagel, M  ChaudhariJCC  Wright, D  Barren, WJ Brauii,  O Stumper
Birmingham,  UK

Aim: To  assess  ascending  aortic  growth  after  Norwood  palliation  in  patients
with  aortic  atresia  (AA)  versus  aortic  stenosis  (AS). Patients  and  methods:
Fifteen  patients  with  hypoplastic  left  heart  syndrome  with AA (n=12)  or AS
(n=3)  had serial  measurements  of  ratios of  aortic  (ascending  and  descending
aorta  (AAO, DAO))  and  pulmonary  dimensions  (PA)  at  the  time  of  cardiac
catheter. Mean  age  at first assessment  prior  to  cavopulmonary shunt  was  0.3
years  (0.15  ^  0.42), and  3.6  years  (3.0  ^  4.7)  at  second  assessment  prior  to
Fontan operation. Ratios ofAAO/PA,AAO/DAO, PA/DAO were calculated
to derive age and size independent  variables. Statistical  analysis was performed
using student t-test. Results: Mean ratios of AAO/PA  in aortic atresia  patients
were 0.32  (SD 0.06)  initially and decreased to 0.26  (0.04)  [p<0.05]. AAO/PA
was higher in aortic stenosis patients at first  (0.43 (0.09)  [p<0.05]) and second
assessment  (0.49  (0.02)  [p<0.05]). There  was  no  significant  difference  of
PA/DAO ratios amongst the two groups and the time of assessment  [first: 2.03
(0.28)  vs 2.06 (0.33);second:  1.86  (0.63)  vs 1.66  (0.06)].There  was no  signif-
icant  difference  of AAO/DAO  ratios between  the  two  groups at first assess-
ment  (0.60 (0.14)  vs. 0.76  (0.13)). However, there  was a significant  difference
of AAO/DAO  ratios  between  the  two  groups  at  second  assessment  (0.53
(0.11)  vs. 0.80  (0.02)  ; [p<0.005]). Discussion: In patients with aortic  stenosis

the  growth  of the  ascending  aorta  is maintained  whereas  in  patients  with
aortic  atresia its growth  falls  further  behind,  as judged  against  the  growth  of
the  PA and DAO.This may have implications for coronary perfusion  and thus
long-term  right ventricular  performance.

P311
Right  ventricle-pulmonary  artery  conduit  as  a  pulmonary  blood
supply  for  neonates with hemodynamicaly  single  right  ventricle
Kawata,  H.,  Kishimoto,  H.,  Mima, T., Kotidoh,  H., Yasumasa,  K.,  Maehata, Y,
Nakajima, T., Kayatani, F, Takada, Y., Inamura, N., Ishii, X, Mori, T.
Osaka, lzumi, Japan

Maintenance of high diastolic systemic blood pressure is thought  to be neces-
sary to keep adequate coronary blood flow in particular  for neonates. Instead
of systemic pulmonary shunt, we performed  right ventricle-pulmonary  artery
(RV-PA)  conduit  procedure  as a pulmonary  blood  supply  for  neonates  with
hemodynamicaly  single  right  ventricle. We  evaluated  the  effects  of  the
conduit  operation  on  the  early  postoperative  hemodynamic  conditions  and
the  outcome. Between  1991 and 2000/11, RV-PA conduit  was placed  in  10
neonates  with HLHS  (age: 3  to  19  days)  and  in  4  infants  with  single  right
ventricle  and pulmonary  atresia  (asplenia, age: 30  to  38  days). A  handmade
xenopericardial  roll  and  an ePTFE  graft  were  used  as the conduit  in 8 and 6
cases, respectively.The diameter of the conduit  was from 4 to 6.5 mm with the
median  of  5  mm. The  main  concomitant  operative  procedures  were  aortic
arch  reconstruction  in  10 HLHS  and TAPVC  repair  in  1 asplenia  patient.
There  was  no operative  death. All  cases  maintained  stable  hemodynamic
conditions  with high  diastolic systemic blood pressure during the early post-
operative  period.  Conduit  stenosis  occurred  in  all  except  2  cases  1  to  5
months  after  the operation  followed  by conduit  replacement  in 2, additional
BT shunt in  2, Glenn procedure in 6, and transcatheter balloon dilatation in 4
cases. Of  7 presently  alive patients  (4 HLHS, 3 asplenia), 3  are candidates  for
Fontan  operation  and  another  2  are  waiting  for  Glenn  procedure.  Even
though  early conduit  stenosis  occurred,  RV-PA conduit  procedure  brought
stable  hemodynamic  conditions  early  after  the  operation  in  all  patients  and
may be beneficial  as a short-term  pulmonary blood supply  for  neonates with
single right ventricle.

P312
Borderline hypoplastic  left heart malformations: Norwood  palliation
or  two-ventricle  repair ?
Daebritz  S.H.,TictcA.R.,  Rassoulian  D, Roemer  U., Kozlik-Feldmatm  R.,  Netz
H., Reichart B.
Munich,  Germany

Hypoplastic  left  heart  syndrome  (HLHS)  and  associated  malformations  are
treated with Norwood staged palliation. Some patients, however, are potential
candidates  fora  two-ventricle  repair.We  report  our  experience  with  both
surgical  strategies. Since 8/99,12  patients  presented  with  HLHS physiology.
Eight patients with typical HLHS and  1 with  DILV, [S,L,L] and arch obstruc-
tion  underwent Norwood/Fontan  palliation  (group  I). Anatomy in the other
3 pts. (group  II) was: pt. 1: aortic atresia, 2mm ascending aorta, coarctation, two
normal  sized  ventricles  and  AV-valves,  unrestrictive  VSD;  pt.2:  Shone
complex,  aortic  valve  ’4.5mm,  Z-score  -2,  ascending  aorta  4.5mm,
hypoplastic  arch  (’23̂mm), coarctation, mildly  hypoplastic  LV, MV  ’7.5mm,
Z-score  -2;  pt.3:  aortic  stenosis,  bicuspid  valve  (’5mm,  Z-score  -1.5),
hypoplastic  arch  (’3mm),  coarctation,  MV  ’7mm,  Z-score  -1.5,  mildly
hypoplastic  LV, tiny VSD. Age  at  surgery  was  up to  3  weeks. Pts. in  group  I
underwent Norwood/Fontan  pathway.Two patients died due to  RV-dysfunc-
tion  with  severe TR  (14d  p.o.)  and  sepsis  (40d  p.o.). Five  pts.  underwent
Glenn  procedure  successfully.  Surgical  procedures  in  group  II  were: pt.l:
Norwood  reconstruction  of  aortic  arch, Rastelli  with VSD-patch-closure
connecting  LV to  neoaorta,  RV to  PA homograft;  pt. 2: aortic  arch  recon-
struction with homograft  patch,ASD-closure, pt.3: aortic arch reconstruction
with  homograft  patch,  aortic  valve  commissurotomy,  ASD-closure.
Postoperative  course  was  uneventful,  except  elevated  LAP (<20 mmHg)  in
pts.2 and 3 for 24 h. Follow-up echocardiography showed an LVOT-gradient
of 20 mmHg  in pt.3, no other  pathological  findings.The  Norwood  concept
has proven its validity in the treatment of hypoplastic left heart  malformations.
However,  some anatomical  subsets  with  borderline  MV  and  small  LV may
undergo  two-ventricle  repair  despite  severe  LVOTO.  Mortality  and
morbidity  seem to be  lower. Further experience  is necessary to  define  selec-
tion criteria  for a  two-ventricle  repair.
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P313
Morphologic  and  Clinical  Spectrum  of  the  Rare  Anatomic
Subgroup of {S,D,L}  Segmental  Complexes
Shardha Sriniiusan,  Kshitij  Sharma,  Usha Krishium,A  Nancy,  KM  Cherian
Mogappair,  Chennai,  Tamil Nadu,  India

The  anatomic  subtypes  of  hearts  with  the  segmental  subsets  of  {S,D,L}  ie
viscero-atrial situs solitus, D-looped ventricles, and L-malposed great arteries;
comprise of a rare but heterogeneous group and present important  diagnostic
and surgical  issues. In this study we analyzed  14 such patients evaluated  at our
institute  between January  1999  and  October  2000.  11 patients  belonged  to
{S,D,L} and 3 to  {A,D,L} subset.There  were  10 male and  4 female  patients.
Mean  age  was  27  months  (range  21̂44months).  Saturations  ranged  from
<75% in 8(57%), 75-90% in 3(21%) and >90% in 3(21%). 43% cases had asso-
ciated cardiac malposition. A VSD  was present  in  all cases: conoventricular  in
43%, conoseptal  in  29% and  single  ventricle  (large)  in  21% of  the  cases.
Pulmonary stenosis was present in 93% of the patients.Ventricular  abnormal-
ities  were  common,  including,  double  outlet  right  ventricle  in  36%(5),
hypoplasia  of  the  right  ventricle  in  36%(5), supero-inferior  ventricles  in
36%(5) and  criss-cross AV connections  in  14%(3). Other common  associated
findings include atrial septal defects in 57%(8),juxtaposed  atrial appendages in
29%(4), atrioventricular  valve (AW)  straddle  in  14%(2),AW  atresia  and a
common A W  in  1(7%)  patient  each. Normal  systemic  venous  return  (71%)
and  pulmonary  venous  return  (86%)  was found  in  most  cases. 4/14  patients
underwent  surgical  intervention,  2  had  biventricular  repair  (arterial  switch
and  Rastelli  procedure),  1 each  had  a modified  BT  shunt  and  bidirectional
glenn shunt. One patient  with physiologically corrected  (normal)  circulation
has  a spontaneously  closing VSD. There  was  one  death  due  to  low  cardiac
output.  In  conclusion, the  segmental  subset  of  {S,D,L} hearts comprise  of a
heterogenous group of patients with  varied presentations. Proper  delineation
of  their  anatomy  is  essential  for  understanding  their  varied  physiology  and
planning management.

P314
Circulatory  arrest  versus  antegrade  cerebral  perfusion  in  the
Norwood  procedure  -  a retrospective  comparative  study
Mair,R.,Sames,E.,Lechner,E.,Geiselseder,C.,Tulzer,  G
Linz,  Austria

Many  working  groups  demonstrated,  that  even  short  periods  of  deep
hypothermic  circulatory  arrest  (DHCA)  lead  to  measurable  neurologic
injury. Reducing  DHCA  should  not  complicate  the  procedure  or  prolong
bypass  time. Since  1997  33  unselected  consecutive  patients  underwent  a
Norwood  procedure. Group  1: in  17 consecutive patients (14 HLHS, 3 single
ventricle)  DHCA  was  used  for  aortic  arch  reconstruction.  Group  2  : in  16
consecutive patients  (14 HLHS, 2 single ventricle)  antegrade  cerebral  perfu-
sion  via a mod. BT-shunt  was used  for aortic  arch reconstruction and DHCA
was  restricted  to  excision  of  the  atrial  septum. DHCA  time  was  61,8+/-
ll ,lmin  in group  1 versus 3,2+/-l,5  min  in group  2. Examined  parameters:
survival, total  bypass  time, serum lactate  leveb, ICU  stay, total  hospital  stay,
neurologic  events Survival: group  1:10 pts (59%),group 2 :12 pts (75%); mean
bypass time: group I:202+/-36min,group2  :197+/-15min;po. serum lactate
levels (6,8 +/-4,2mmol/l  in group  1  versus 5,9+/-2,7mmol/l  in group 2; p =
0,56). No  sign, difference  resulted  in length of hospital  stay and ICU  stay. No
sign,  residual  anatomic  lesion  was seen  in  any  group.There  was  1 stroke  in
group  1, no neurologic  event in group 2. Reducing circulatory arrest by ante-
grade  cerebral  perfusion  via  the  mod.  BT-shunt  does  not  complicate  or
prolong the Norwood  procedure, has no negative  influence on the  anatomic
result and on the length of stay. Survival might be significantly  unproved  in a
larger patient  population.

P315
Plasma hormonal  and renal water-electrolyte  excretion  responses  to
water loading  in patients with one  ventricle  heart: influence  of  type
ofsurgery
Wei Li,  Diarmuid  Scully, Micliael Kemp,  Derek  G.  Gibson
ECHO  department, Royal  Brompton  Hospital,  London,  UK

Background: A  major  long term  complication  in patients  with one  ventricle
heart  is  salt  and  water  retention  which  eventually  becomes  resistant  to
diuretics and hence contribute  to morbidity. Methods: Plasma hormonal  and
renal water-electrolyte excretion response to water loading were studied in 19
patients with one ventricle heart, 10 aged 30–9 years with Fontan type repair
and 9 aged 37+10 years with aorta to pulmonary  shunts. All patients  received
an oral  water load of  10 ml/kg  after  an overnight  fast. Blood samples and all

urine passed were collected before (Tl), immediately (T2), one hour (T3) and
two  hours  (T4)  after  water  loading.  Results:  Free  water  clearance  was
impaired  and  hormonal  levels  was  raised  and  neither  changed  with  water
loading. On the other  hand there  is water-electrolyte excretion  response only
in  Gl  patients. Conclusion: Although  the  right  ventricle  is absent  in  Fontan
repair  for  one  ventricle  heart  the  circulatory  response  to  water  loading  is
better than  non-Fontan.

P316
Early and intermediate-term  results of Norwood  stage  I  operation
Saiki,Y.,  DyckJ.D.,  Robertson,A.M.,  KantochJ.M.,  CoeJ.  Y,  Collins-Nakai,  R.,
Olley, P.M.,  Hawkins,  L.,  Rebeyka,  I.M.
Walter C.  Mackenzie  Health  Sciences  Centre,  Edmonton,  Alberta,  Canada

To  assess early  and intermediate-term  outcomes  of Norwood  stage  I opera-
tion,  a  retrospective  study  of  47  consecutive  patients  who  underwent  a
Norwood stage I palliation between Oct.  1996 and Nov. 2000 was conducted.
Postoperative  survival  at  1 month  was  81%.  Hospital  survival  was  72%.
Between  the  survivors  and  non-survivors,  there  were  no  significant  differ-
ences  in  parameters  including  age  at operation,  body  weight,  size  of  the
ascending aorta, circulatory arrest time, and aortic cross-clamp time. However,
preoperative  hemodynamic  instability  manifested  as metabolic  acidosis  was
associated with higher hospital mortality. Restrictive ASD tended to  influence
early  mortality. During  a median  follow-up  period  of  20  months  (range
1-49), 21  patients underwent  bidirectional  cavopulmonary  anastomosis  with
95 % of survival, 5 Fontan with  100 % of survival.

P317
Growth  velocity  of  infants  with  HLHS: A  comparison  of  enteral
feeding  strategies.
Rudd,  NA,  ZIotochaJR,  Mussatto,  KA,  Frisbee, SJ, Pelech.AN,  Frommell,  PC.  .
Milwaukee,  WI,  U.S.A

To  examine  postoperative  nutritional  support  patterns  and  their  impact  on
growth velocity (GV) in infants with HLHS, a retrospective chart review of 28
consecutive  pts undergoing  the Norwood  procedure  (NW)  and surviving  to
bidirectional  Glenn  (BDG)  palliation was  performed.  Feeding  strategies  and
growth measurements from birth to BDG  were recorded. Pts were classified as
entirely  oral  fed  (OF, n=15), combination  oral  and tube  fed  (OTF, n=8), and
entirely  tube  fed  (TF, n=5)  based on  feeding  method  at  discharge  following
NW. Groups were statistically similar  in birth  weight  (wt), sex, age, size, CPB,
and  circulatory  arrest  time  at  NW. Caloric  intake  (701̂32 kcal/kg/d;  mean
109), fluid volume (95-166 cc/kg/d; mean  135), and  caloric  density  (20-30
kcal/oz; mean  24) at discharge  were similar between  groups. Hospital  length
of stay (LOS)  was significantly  longer forTF  pts compared  to OF  (62.2?29.7
vs  24.8?7d, p<0.001). Twelve  of 28  pts  failed  to  regain  birth  wt  prior  to
discharge; this  was most  likely  in OF  pts  (7/15; p<0.01).Wt  gain  in  gms/d
during  hospitalization  was  also  lowest  in  OF  (-2.6  vs  6.6; p=0.03), but  OF
demonstrated  the best wt gain following  discharge (20.9 vs 13.6, p<0.03)  and
had the greatest  overall  GV compared to  the OTF andTF  groups  (p<0.001).
No  significant  differences  were  found  between  the OTF andTF  groups.We
conclude  that achievement of full oral feedings  is associated with shorter LOS
and  greater  growth  velocity  in  infants  with  HLHS  following  NW. Although
OF  infants  struggled  initially  to grow, ability  to  feed  orally  appears  to  be  an
important indicator  of wellness in this population.We  speculate  that  necessity
for  tube  feeding  after  NW  identifies  a  population  at  risk  who  may  benefit
from  earlier BDG rather than prolonged  feeding  supplementation.

P318
Hemodynamic  response to esophageal  pacing  in patients with fenes-
trated  fontan,  sick  sinus  syndrome, junctional  rhythm,  and  brisk
retrograde AV  conduction
Joselyn  Lee, Rowena  Uy, Robert  Ascuitto
Pediatric Cardiology, Hope  Hospital,  Oak  Lawn,  IL;  New  Orleans,  USA

INTRODUCTION: The  lack  of  atrio-ventricular  synchrony(AVS)  and
normal  heart  rate are known  to  affect  the  hemodynamics of Fontan  patients
more  than  patients  with  normal  structural  heart.  However,  difficult  venous
access, increased  risks  from  thoracotomy  for  epicardial  leads, bleeding  from
anti-coagulation, extracardiac anomalies, and arrhythmia complicate the deci-
sion  for  pacemaker  implantation.  Predictive  factors  for  the  hemodynamic
effect  of atrial pacing for junctional rhythm(JR)in  Fontan patients are unclear.
METHOD: Esophageal  pacing(EsP)  was performed  in  3 fenestrated  Fontan
patients  with JR  and  brisk  retrograde  P  waves, to  establish AVS and  normal
heart  rate. Intracardiac  or  central  venous  pressures, and  oxygen  saturations
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were obtained  before  and  after  EsP. Results: Oxygen  saturations  increased by
7.9% + / -  1.9%(SD) with EsP in  this selective group of patients(paired  t  test,
p<.05).  Hemodynamic  response  to  EsP  in  patient  A  is summarized  in  the
table below. Figure  1  shows a striking phasic waveform in the pulmonary arte-
rial wedge  pressure  tracing. The  upstroke of  this  waveform  occurs  in systole,
immediately  after  each  retrograde  P  wave  in JR.  Immediately  after  EsP, the
abnormal  waveform  and  other  hemodynamic  parameters  significantly
improved. Conclusion: These  data  suggest  that  an  atrial  contraction  against a
closed AV valve can result  in a retrograde pumping  force  in systole in  Fontan
patients. Nearly simultaneous  atrial and ventricular contraction  can adversely
affect  cardiac output. The  evidence of a P wave  via  fast  retrograde pathway  in
JR  on  ECG  may  predict  increased  hemodynamic  improvement  with  atrial
pacing. The  striking  hemodynamic  improvement  with  EsP  underscores  the
potential  importance  of this observation.

P319
Limb  threatening  ischemia  in  a  newborn  after  Cardiac  Surgery:
successful  surgical  and  medical  treatment
Daebritz S.H.,TieteA.R.,  LoeffM., SchulzcA.,  Kurnik K., Kozlik-Feldmami R.,
Nelz  H.,  Reichart  B. Munich,  Germany

Thrombosis  and  ischemia  are  rare but  limb  threatening  complications  after
line insertion into the groin in newborn patients undergoing cardiac surgery.
A premature newborn, 31st week of gestation, withTGA, underwent  arterial
switch  operation  at  age  5  weeks, weight  2.3  kg. Arterial  and  venous  lines
were  inserted  into  the  right  groin. Surgery  was performed  under CBP  (183
min)  with  uneventful  weaning. Postoperatively, the  right  leg was  congested
and dark. Both  lines were  removed  immediately  and systemic  heparinisation
(500  IE/kg/d)  begun. Venous  congestion  improved,  but  the  leg  stayed
completely  ischemic  without  doppler  signals distal to the groin; the foot  and
ancle  were black. Local thrombectomy  was performed  by a minimal  incision
of the  femoral  artery. A  4cm  (distal)  and  a 0.8cm  (proximal)  thrombus  were
removed  with  a 2F coronary  embolectomy  catheter  (Baxter, Deerfield,  111.,
USA).There  was week orthograde flow and good  backflow.Two  27G  silastic
catheters  (Medexmedical, Ratingen,  USA)  were  inserted  distally  and proxi-
mally  to  the  incision. Local  rTPA  lysis was commenced  24h  after  surgery  of
TGA  (0.25mg/kg  increased  to  0.5mg/kg; every  4̂8h, 2/3  via proximal  and
1/3  via  distal catheter). Clinically the leg improved  slowly. On  day 5 pericar-
dial  tamponade  had  to  be  drained  through  a subxiphoidal  incision.  rTPA
therapy  was continued  for  8 days. Doppler  signals were available in the  groin
(day  3),  the  poplitea  (day  4)  and  the  foot  (day  5). The  leg  recovered
completely.  Fragmin  (s.c. 520  IE/d)  and Aspirin  (3mg/kg/d)  were  adminis-
tered  for  mid-term  therapy.  Limb  threatening  leg  ischemia  can  occur,  if
venous and arterial lines are inserted into  the same groin. Immediate  surgical
embolectomy  and  local  lysis  can  be  performed  even  early  postoperatively
after  complex  cardiac  surgery  for  leg  salvage  without  life  threatening
bleeding  complications.

P320
Outcome, morbidity  risk  factors  and  mid-term  follow-up  of  surgi-
cally  treated  ventricular  septal  defects
Kiajfas  M.  C,  Aposlolopoulou  S.  C,  Rcllos  K.,  Chalzis  A.,  Giantiopoulos  N.,
Azariadis  P., Kywassilis  G.,  Sofianidou  /.,  Rammos  S.,  Sarris  G.E.
Onassis  Cardiac  Surgery  Center, Athens  Greece

Objectives:This  study reviews the morbidity, complications, and residual  find-
ings in patients  (pts)  after  surgical correction  ofVSD’s  in our  insitution  from
12/97  to  11/00. Methods: Ninety  pts,  49  males, 41  females  were  treated.
Median  age  was  1.9  years  (yrs)  (range: 0.3  -53.3  yrs); 26  pts  were  infants
(28.8%). VSD  type:  79  conoventricular  (87.8%),  4  conal  septum  type
(supracristal)  (6.7%), 4  atrioventricular  canal  type  (4.4%)  and  1  multiple
muscular  (1.1%). Thirty-four  pts  (37.8%)  had  significant  associated  defects
consisting of aortic  and pulmonary  valve anomalies, right  and left  ventricular
outflow  tract  stenosis.  Fifty-five  pts  (61.1%)  had  symptoms  and  50  (55.6%)
were  on  medications.  Dacron  patch  was  used  in  89  pts  (98.9%), and  direct
suture closure  in  1 pt  (1.1%). Data  analysis were analyzed with t-test. Results:
Median  ICU  stay  was 2  days  (ds)  (range  1̂28);  infants’  was 6.5  ds and  non-
infants’  1.5  ds (p< 0.005). Median hospital  stay was 7 ds (range 4̂40);  infant’s
14 ds, non-infants’ 6  ds  (p<0.005). Pericardial  effusions  developed  in  25  pts
(27.8%), 18 (20%) needing medical treatment and 7 (7.8%) pericardiocentesis.
Fourteen  pts  (15.5%)  received  antibiotics  for  infections, 2  (2.2%) pts  needed
antiarrhythmics, and  1 (1.1%)  chest  tube  placement  for pneumothorax.  One
pt  needed ECMO  postoperatively  and subsequently  died  (1.1%). There  were
no  reoperations. Median  follow-up  (f/u)  was llweeks  (range  1-140).Three
pts  (3.3%)  had  small  residual  VSDs  of  no  hemodynamic  significance.

Incomplete  right  bundle  branch  block  (RBBB)  developed  in  21(23.3%)
while  complete  in  34  (37.8%). Conclusions: Surgical VSD  closure  has  low
mortality and morbidity. Infants have higher ICU and hospital stay. Pericardial
effusion,  infection  and arrhythmias  are the commonest  complications  usually
treated  medically. Postoperative RBBB is common and requires further  f/u  to
decide  its significance.

P321
Primary  cardiac  neoplasms  in  children. Early  and mid-term  results
of surgical  treatment
Alfredo  Cerillo,  Edvin  Prifti, Alexander  Dyrda,  Bruno  Murzi,  Massimo  Bernabei,
Vincenzo  Stefano Luisi,  Vittorio Vanini
Massa,  Italy

BACKGROUND  AND  OBJECTIVE: Primary  cardiac  neoplasms  (PCN)
are rare  lesions and include both  benign  and malignant  histologic  types. The
aim was to study the early and mid-term outcome in a series of PCN consec-
utive  children. MATERIALS AND  METHODS: Between  1987-2000, 21
consecutive  children  underwent  PCN  resection.There  were  17(81%)males;
mean  age 6.2–3  years. The  clinical  presentations  included:  congestive  heart
failure-2(9.5%), palpitations-7(30%), neurologic  symptoms-2(9.5%),dyspnea-
4(19%),  chest  pain-2(9.5%). 9(43%)patients  were  assymptomatic. Associated
anomalies were: interventricular  defect-2(9.5%),supravalvular  aortic stenosis-
1(4.8%), interatrial  septal  defect-l(4.8%)  and  bicuspid  aortic  valve-2(9.5%)
patients. Inflow  obstruction  of the  left  or  right  ventricle  and  left  ventricular
outflow  tract  obstruction  were  present  in  10(47.6%)  and  4(19%)patients
respectively. RESULTS:A11 patients underwent PCN  resection and associated
congenital  anomalies  correction.  Hospital  mortality  resulted  to  be  2(9.5%)
patients. One  of  them  presented  multifocal  PCN:hystology  revealed  rhab-
domyoma. The  hystologic  examination  demonstrated  bening  PCN  in  all
patients:  myxoma-15(71.4%),  papillary  fibroelastoma-2(9.5%),  fibroma-
1(4.8%),  rhabdomyoma-2(9.5%)  and  lipoma-l(4.8/̂o)patient.  7(30%)  and
5(24%)patients  presented  right  and  left  atrial  myxoma  respectively.  1(4.8%)
and  2(9.5%)  other  patients  presented  bi-atrial  myxoma  and  mitral  valve
myxoma  respectively.  In  one  patient  we  found  papillary  fibroelastoma  in
concomitance  to  the  mitral  valve  myxoma.  Total  PCN  resection  was
performed  in  18(85.7%)patients;  6(28.6%)  patients  presented  multifocal
PCN; mean  age 9.4.–4  months  (significantly  younger  than  other  patients,
p<0.001). Mean  follow-up  was 4.5–1.7  years  (range  5 month  to  13 years).
One  patient,  with  bicuspid  aortic  valve, underwent  reoperation due  to severe
aortic  stenosis  at  3.2  years  after  operation. There  was no  recurrence,  signifi-
cantly lower  than the tumor recurrence  in a series of 77 consecutive survived
adult  patients  with  bening  tumors  operated  during  the  same
period(p<0.037).  CONCLUSION:  Benign  PCN  in  childhood  have  an
excellent  prognosis  when  completely  excised  and  seems  to  have  acceptable
early  and  mid-term  outcome  even  when  excision  is incomplete;  prompt
surgical  resection  should be  indicated  in  all children. Tumor  recurrence  inci-
dence seems to be lower than the adul with PCN.

P322
Early  and  long  term  outcome  of  the  arterial  switch  operation  for
transposition  of the  great  arteries. Our  experience
Vittorio  Vanini,  Bruno  Murzi,  Vincenzo  Stefano  Luisi,  Massimo  Bernabei, Alfredo
Cerillo, Alexander  Dyrda,  Edvin  Prifti
Massa,  Italy

OBJECTIVE:The  aims of this study were: l)to review the early and late post-
operative  outcome  in  patients  with  transposition  of  the  great  arteriesfTGA)
undergoing arterial  switch operation(ASO); 2)to identify the risk factors  in this
pool of patients; METHODS: Between  1992 and 2000,126 patients underwent
ASO,  83(66%)males,  mean  age  41–32days. They  were  divided  in:Group
I(n=78)-simple  TGA;Group  II(n=32)-TGA  with  ventricular  septal
defect;Group  III(n=7)-correctedTGA;Group  IV(n=9)-TGA with  ventricular
septal  defect  and  aortic  coarctation. Other  anomalies  were  present:coronary
anomalies[n=35(27.8%)], interatrial septal defect[n=37(29.4%)],left  ventricular
tract  obstruction[n=10(8%)],  hypoplastic  aortic  arch[n=6(4.8%)], straddling
mitral  valve[n=4(3.2%)], thrombosis  of  left  ventricle  [n=3(2.4%)]. 8(6.4%)
patients  in  Group  II  presented Taussig-Bing  anomaly. All  Group  III  patients
underwent double switch operation (Senning technique  and ASO).The  aortic
coarctation  was  repaired  simultaneously  to  ASO  in  Group  IV  patients.
Rashkind  procedure  was  employed  preoperatively  in  51(40.5%)patients.
RESULTS:The overall hospital mortality was 20(15.7%) patients.The mortality
in  Group  II and  Group  IV resulted  to be  significantly  higher  than  Group  I,
p=0.022  and  p=0.046  respectively.  Low  cardiac  output  was  identified  in
8(6.4%) patients, acute renal failure necessitating ultrafiltration in 5(4%) patients
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and  hemi-diaphragmatic  paralysis  in  9(7%)  patients. The  univariate  analysis
using  only  preoperative  and  intraoperative  variables  revealed  the  complex
anatomy  (p=0.008),  coronary  anomalies  (p=0.011),  low  weight  birth
(p=0.003)  and  prolonged  bypass time  (p<0.001)  resulted  as risk  factors  for
early  mortality. The  multivariate  logistic  regression  model  revealed  the  low
weight  birth  and  complex  anatomy  as independent  lisk  factors. There  were
3(6.25%) hospital death  in a subgroup of 48 patients operated during the last
3  years, resulting  in  a significantly  lower  hospital  mortality  than  in  other
patients operated  in  the  previous  years(p=0.029). Mean  follow-up  time  was
5.6+2.3  years  (ranged  4  months-11.8  years). The  overall  survival  in  106
survived patients resulted to be 97%, 95%, and 91% at 1,3  and 5 years respec-
tively. Freedom from reoperation  was  100%, 98% and 91%  at  1,3  and 5 years
respectively. CONCLUSIONS:ASO  can be performed  with acceptable post-
operative  mortality  and  morbidity. The  associated  anatomic  malformations,
anomalous coronary arteries and low weight birth  influence  significandy  the
early  and  late  mortality. Growing  experience  with ASO  of the  surgical  and
intensive  care teams  is a necessary prerequisite  for  improvement  of the  post-
operative outcome.

P323
Surgical  correction  of  the  coronary  arteries  with  anomalous  origin
from  the pulmonary  artery
Edvin  Prifti, Alfredo  Cerillo,  Bruno  Murzi,  Massimo  Bernabei,  Viticenzo  Slefano
Luisi, Alexander  Oyrda,  Vittorio Vanini
Massa,  Italy

BACKGROUND AND  OBJECTIVE: Anomalous origin  of the  coronary
arteries  (AOCA)  from  the  pulmonary  artery  (PA)  carries  a poor  prog-
nosisjmost  patients die early in life  from  myocardial  infarction  and conges-
tive  heart  failure. The  aim of this study  is to  review our  experience  in  the
AOCA  from  PA  treatment  and  to  evaluate  its  anatomic  presentations.
METHODS: Between  1991-2000,  17 patients  with AOCA  from  the  PA,
7(41%)  males,  mean  age  30.6–23  months  (range  6  days  to  13  years),
LVEF=30–ll%.They  were  divided  in Group I(n=ll,AOCA  with  associ-
ated  anomalies)  and  Group  II(n=6, simple AOCA).The AOCA  anatomic
findings  included:  left  main  coronary  artery(CA)-n=7(41%),  left  anterior
descending  artery-n=3(13.7%),  circumflex  artery-n=l(6%),  right  CA-
n=5(29%)  and both  CA-n=l(6%).The  associated  congenital  anomalies  in
Group  I  included:  transposition  of  the  great  arteries[n=4(23.5%),  atrial
defect[n=2(12%)],  ventricular  septal  defect[n=3(17.6%)],  right  aortic
arch[n=l(6%]), subaortic  membrane[n=2(12%)], severe mitral  valve  regur-
gitation[n=l(6%)]  and  tetralogy  of  Fallot[n=3(17.6%)]. One  patient  (4.5
years old)  from  Group  II presented  homozygote  hypercholesterolemia  and
coronary  artery  disease. Another  patient  from  the  same  group  presented
anomalous origin of both CA: the  left  CA from  the right  PA and right  CA
from  the  main  PA.  RESULTS.  The  overall  hospital  mortality  was
3(17.6%)patients. No  death  resulted  in  Group  II  patients  (p=Ns).The
reimplantation  of  the  coronary  ostia  was  performed  in  8(47%)patients,
Takeuchi  operation  in  2(12%)patients  and  coronary  artery  bypass  grafting
employing  left  internal  mammary  artery  in  4(23.5%)patients.
Rethoracotomy  for  bleeding  and  low  cardiac  output  were  identified  in
1(6%)  and  2(12%)patients  respectively. Mediastinitis  was  identified  in  the
patient  with  homozygote  hypercholesterolemia.  At  3.8–1.7years  follow-
up,  7(87.5%)  and  5(83%)patients  from  Group  I  and  II  respectively
survived(p=Ns).  In  12  survivors  the  mean  LVEF  increased  significantly
47–13%(p<0.001). CONCLUSIONS. Patients  with AOCA  from  PA may
undergo surgical correction  with  acceptable  early and mid-term  mortality
and morbidity.Various surgical procedures seems to be valuable  alternatives
for  the AOCA  corrections.

P324
Reconstruction  of  the  Right  Ventricular  Outflow  Tract  (RVOT):
A  26-Year experience  with Valved  and  Nonvalved  Conduits
John  W. Brown,  Mark  Ruzmetov,  Kevin  D. Fradkin,  Palaniswamy  Vijay, Mark  W.
Turrenline  Indiana  University  School of Medicine,  Indianapolis,  Indiana,  IN,  USA

Objective: RVOT  in  congenital  heart  disease  often  requires  the  implanta-
tion  of  a  valved  or  nonvalved  extracardiac  conduit  (EC). Early  results  of
reconstruction  of the  RVOT with EC  are excellent. However, late  follow-
up demonstrates  failure  of these EC due  to  stenosis and  valve  insufficiency.
We compared  the long-term  durability  of all conduits  in  the RVOT over a
26-year  period. METHODS: Between  2/1974  and  7/2000,  287  patients
(mean age  12.1 years; mean weight  32.6 kg) with congenital  malformations
received  a conduit  (243  valved  and  44  nonvalved). The  EC  size  ranged
between  8  and  33mm  (mean  size, 20.1mm). RESULTS: There  was  10%

early  mortality  (28/278). Long-term  follow-up  data  were  available  for  253
(88%)  patients.  Seventy-two  EC  (28.5%)  required  replacement:  16%  for
nonvalved  EC  (7/44)  and  27%  for  valved  EC  (65/243). The  interval
between  first  and  second  surgeries  was between  3 months  and  16  years
(mean  4.4  years). Stenosis  was the main mode  of failure  (66/72, 88%). The
mean reoperation-free  intervals were 3.3 and 6.2 years (P<0.04)  for  patients
with  non-valved  and  valved  EC  respectively. Comparing  both  groups, we
found  no  difference  in  patient  survival probability  (p=0.7), but  there  were
significant  differences  between  xenografts  (n=18)  and  homografts  (n=218)
in  valved EC  group  (P<0.02)  with  respect  to  obstruction. At  10 years, the
freedom  from  reoperation  for  EC obstruction  was 84% for  nonvalved  EC
and  73% for  valved EC  (P=0.1). CONCLUSION:  EC  give  good  results
initially  but  long-term  results  are  disappointing.  In  the  part  10  years
pulmonary  homografts  use in  reconstructing RVOT  has been  the  conduits
of choice  for the  patient  with  RVOT pathology. Recently  more  potentially
durable  RV-PA conduits have been introduced. Further  follow up is needed
to test their  durability.

P325
Repair  of Tetralogy  of  Fallot  associated  with Total  Atrioventricular
septal  defect
R.iso,AA;Tanamati,C;Jatene,MB;  Cunlia,CR;  Barbero-Marcial,M;  Oliveira,SA
Sao  Paulo State, Sao Paulo, Brazil

Between  February  1984  and  November  2000, 33 patients  with Tetralogy  of
Fallot  (TOF)  and  atrioventricular  septal  defect  (AVSD)  were  submitted  to
total correction in our institution: 17 patients were males (51.5%), age ranged
from  1 to  15  years  (median  5.0  yrs), 21  had  Down  Syndrome  (65.6%), 28
patients  were RastelliType ’ C  (85%)and 8  had a previous modified  Blalock-
Taussig  shunt  (24.2%). Associated  lesions  were: PDA  (3), pulmonary  atresia
(2), anomalous  origin  of  LPA from Aorta  (2),Total  anomalous  pulmonary
venous  connection  (2), pulmonary  valve  agenesia  (1), anomalous  origin  of
LAD from RCA  (1) and Situs  Inversus (l).The  surgical technique  starts with
a right  atria approach to the AVSD, dividing the AV valve into a left  and right
components and partially closing theVSD with a patch. After  a right ventricu-
lotomy, the RVOT stenosis was relieved and the subaortic portion of theVSD
was closed with another patch. 28 patients needed a transannular  patch (85%),
with  a monocuspid  valve. Mean  postoperative  RV/LV  systolic  pressure  ratio
was 0.65  (0.55 to 0.8).Two  patients died postoperatively  (6%): one of cardio-
genic schock and one of multiple organ failure.The  mean follow  up time was
46 months  ( 4 to  180 mos).Threre  were  2  left  AV valve replacement  in  the
early postoperative phase (1 death). Mild left AV valve regurgitation  was found
in  all patients except 3 (moderate). Among survivors, 15 are in function  class I
(48.3%) and  16 in Class II (51.7%).TOF associated with AVSD can be succe-
fully  treated  with  a low  mortality  rate, low  morbility  and  satisfectory  late
hemodynamic results.

P326
Midterm  results  of  arterial  switch  operation  in  transposition  of  the
great  arteries
Ko<r/i, C ,  RitterJ.,  Konerlz,  W.
Berlin,  Germany

Objective  Since  introduction  of the  arterial  switch  operation  (ASO)  in  the
1980s  it  has been  widely  accepted  and  became  the  treatment  of  choice  for
transposition of the great arteries (TGA).We present our midterm results  after
ASO. Patients  Since  1994  fourty-five  patients withTGA  were  corrected  by
the ASO in our institution.Thirty-nine  of them were operated in a one-stage,
six in a two-stage approach.The  age ranged  from 1  day to 2,5  years (median
age 6 days).The  weight  at operation  ranged  from  2145gto  11,6 kg (median
weight  3520 g)  and the lenght  ranged from  46 cm  to 90 cm  (median  lenght
51cm). 33 patients had the diagnoses of simple transposition, 12 had additional
anomalies.  In  21  patients  a  Rashkind  maneuvre  had  to  be  performed  pre-

’ operatively. Methods All infants  were operated  on normothermic  cardiopul-
monary  bypass  .The  bypass  time  ranged  from  94  minutes  to  215  minutes
(median  117 minutes), the aortic cross-clamp time ranged from 42 minutes to
106  minutes  (median  74  minutes). All  infants  underwent  postoperative
catheterization  after  3 months. Results There  were two  early deaths , no  late
deaths. In  11 patients interventional dilatation because of pulmonary stenosis
or  coarctation  became  necessary.  In  3  patiens  coronary  stenosis  could  be
dilated  succesfully. All  patients  are  in  good  clinical  condition  with  good
ventricular  function.  9 infants  show mild  semilunar  valve regurgitation. Two
patients underwent re-operation due to supravalvular pulmonary  obstruction.
Conclusion  Aterial  Switch  Operation  shows  low  early  and  late  mortality
Midterm  functional  results are excellent. Routinely  performed  postoperative
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cafheterization  allows  early  diagnosis  and  intervention  of  coronary,
pulmonary  and  aortic  stenosis. In  the  presented  patient  group  except  two
children  all  these  stenoseses  could  be  succesfully  treated  interventionally
without  the need of reoperation.

P327
Delayed  Sternal Wound  Closure  in the Pediatric  Population
Michael  Phillips,  Beth  Dowttey,  Gary  Crist,  Gary  Lofland
Tlwracic &  CVSurgery,  Kansas  City,  USA

We  retrospectively  reviewed  our  entire  population  of delayed  sternal  wound
closures P S W C )  from  March  1997 to November  2000. DSWC  was utilized
in 6.5% of our  total pediatric  cardio-thoracic  surgical  cases (69 of  1069)  due
to  actual  or  predictable  hemodynamic  compromise  related  to  chest  wall
edema or pulmonary congestion. Methods and Results. Mean patient  age was
89  days and chest  wounds remained  open  for  a mean  of 2.5 days. Temporary
chest wound  closure  was accomplished  with a Gore-tex  patch  in 61  (88%) of
patients,  silastic  membrane  in  3  (4%), and  skin  closure  only  in  5  (8%)  of
patients.All chest wounds were covered with betadine ointment  and occlusive
sterile  dressing; these  remained  intact  until  the  time  of  definitive  sternal
closure. Sternal  wound  closure  commenced  when  hemodynamics  stabilized
or  chest  wall  edema  resolved.  Chests  were  prepped  with  multiple  layers  of
betadine  scrub,  alcohol,  and  betadine  solution. The  Gore-tex  patch  or
membrane  was removed and the wound  irrigated  withVancomycin  solution,
followed  by steel wire sternal closure and vicryl suture  fascial closure. Delayed
sternal wound closure was performed  in the pediatric  intensive care unit in 61
(88%), operating  room  in  7  (10%), and  the  neonatal  intensive  care  unit  in  1
(2%) patients. No  delayed wound  infections  occurred. Conclusions. Delayed
sternal wound closure  is a safe and effective  method of postoperative manage-
ment  in  infants  and  neonates  undergoing  complex  open  heart  surgery  and
can be performed  in the  intensive  care unit, improving efficiency  and  saving
operating room costs.

P328
Non-neonatal  Transatrial-transpulmonary  repair  of  Tetralogy  of
Fallot
Makoto  Attdo,  Kuttikazu  Hisamochi,JonathanJ.  Drummond-  Webb, Roger  B. B.  Mee
Cleveland,  OH,  USA

152  patients  underwent  transatrial-transpulmonary  repair  for  Tetralogy  of
Fallot  (TOF), between June  1993 and October  2000. TOF  with  pulmonary
atresia  was  excluded. Associated  major  abnormalities  were  complete  atri-
oventricular  canal  in  8  and  absent  pulmonary  valve syndrome  in 3  patients.
The  median  age  was  12.1 months  (range  1.1  to  843), with  a median  weight
of  7.5  kg.  Palliative  surgery  (systemic-to-pulmonary  shunting)  was
performed  in 31. At  repair, 52 % of cases required  a right  ventricular  outflow
tract  (RVOT) mini-transannular  patch. Coronary artery anomalies were seen
in  14 patients, of whom  9 required  a mini-transannular  patch. Median  ICU
stay  was  2  days  (range  1̂19)  and  the  median  hospital  stay  6  days  (range
34̂5).There  was one  mortality  (0.7  %)  from  a severe  transfusion  reaction.
The mean follow-up  was 14.0 months  (range  1 to  100).There were  10 reop-
erations  (one  patient  required  3), including  revision  of the  RVOT  in  7 and
repair  of  residual VSD  in  3. The  reoperation  rate  was  5,3%. Two  RV  to
pulmonary  artery  conduits  were  inserted  in  this  time.  In  conclusion,  non-
neonatal, transatrial-transpulmonary  repair ofTOF  can be performed  with a
very low mortality and short  hospital  stay. Coronary artery anomalies do not
preclude a transatrial-  transpulmonary  repair.

P329
Respiratory  syncytial  viral  infection  increases  postoperative
morbidity  and mortality among  infants with correction of AV septal
defects
Michael  Phillips,  Gary  Grist,  Gary  Lojland
Tlwracic &  CV  Surgery, Kansas  City,  USA

Background: Respiratory SyncytialVirus (RSV)  is the most common cause of
lower  respiratory  tract  illness  in  infants. We sought  to  indentify  whether  the
presence  of RSV  increases  morbidity, mortality, and  hospital  costs in  infants
with correction of atrioventricular septal defects, a patient cohort with other-
wise  similar  operative  and  postoperative  risk  factors. Methods  and  Results.
Forty-one  patients  were  identified  from  1997  through  the  year  2000. Three
patients tested  positive  for RSV  by immunoassay; one  death  occurred  in  the
RSV group.All three contracted RSV during the winter months  (November-
April). Intensive  care length of stay (4.1  vs 19.7 days p=  0.0002), total  length
of hospital  stay  (7.4  vs 33.7  days p=0.0001), and  inflation  corrected  hospital

costs  ($33,631  vs $122,202  p=0.0001)  were  significantly  increased. All other
risk  factors  including age, preoperative  comorbity, operative  time, and  tech-
nique were similar. Additionally, no other significant  difference  was  identified
between patients with operation during the summer months  (May -October,
n=16)  and  winter  months  (November-April,  n=25)  except  the  presence  of
RSV  Conclusions. RSV  increases  icu  and  total  hospital  length  of  stay, and
inflation  corrected  costs  among  infants  undergoing  corrective  surgery  for
congenital heart disease. Infants should be extensively screened both clinically
and by laboratory  analysis for RSV prior to surgical  consideration.

P330
Hypertrophic  obstructive  cardiomyopathy  (HOCM)  in  pediatric
patients: results of  surgical  treatment
Greason KL.  Datiielson GK.  DearaniJA.  O’Leary  PW
Rochester, MN,  USA

Between  May  1977  and  May  2000,  39  pediatric  patients  on  one  hospital
service  underwent  extended  left  ventricular  septal  myectomy  for  HOCM.
Ages  ranged  from  2  months  to  18  years  (median,  14  years). Twenty-five
patients  (64%)  had  moderate  to  severe  mitral  valve  insufficiency.  Medial
therapy  failed  in all patients  and 8 had undergone dual-chamber  pacemaker
implantation  without  improvement.  Preoperative  resting  left  ventricular
outflow  tract (LVOT) gradients ranged  from  27 to  180 mmHg (median, 91).
Fifteen  patients  (38%) had  one  or  more  concomitant  procedures  including
division of abnormal papillary muscle attachments in 5, aortic valve repair in
4, mitral  valve repair  in 4.ASD  closure  in 2, resection  subaortic  membrane
in 2, and division coronary artery muscle bridging in  1. Intraoperative  post-
myectomy  LVOT gradients ranged from  0 to 41 mmHg (median, 6 mmHg).
Postmyectomy  mitral  insufficiency  was  moderate  in  only  5  patients  and
severe  in  none. There  were  no  operative  deaths. Complications  included
temporary  heart  block  in  1. Follow-up  ranged  from  6 months  to  22  years
(median, 7  years). There  were  2  late  deaths, neither  of  which  was  sudden.
Echocardiography  in  24 patients demonstrated  a median  LVOT gradient  of
4 mmHg. Electrocardiography  in  22  patients  showed  sinus  rhythm  in  all.
Five  patients  had  late  reoperation:  re-myectomy  in  2, and  aortic  valve
replacement, Konno procedure, and heart  transplant  in  1 each. One  of these
patients  required  subsequent  mitral  valve  replacement  19 years  after  initial
myectomy. NYHA  functional  class at  follow-up  was I  in  31 patients  (84%)
and  II in 6  (16%). Extended  septal myectomy relieves cardiac symptoms and
LVOT  obstruction  safely  and  effectively  in  pediatric  patients  with  severe
HOCM. Late survivorship compares very favorably  with the  natural history
of the disease.

P331
Tetralogy of fallot  with multiple  ventricular  septal  defects
Vijit  K  C, Mohtmty  S  R,  Robert  C,  Murthy  K  S,  Cherian  K  M
Institute  o/Cardio  Vascular Diseases, Madras Medical Mission,,  Chennai,  India

Tetralogy of Fallot (TOF)  with multiple ventricular septal defects  (VSD’s) has
been  considered  a high  risk  group  due  to  their  higher  incidence  of  residual
VSD’s and hence were grouped  as incremental  risk  factors  for  adverse events
following  surgical  repair. We  present  our  experience  with  this  subset  of
patients. >From January  1987 to November 2000,762 patients were operated
for TOF with pulmonary stenosis. Eight patients were found  to have multiple
VSD’s  in  addition  to  a sub aortic VSD.Patients  with  pulmonary  atresia  were
excluded  from  this  retrospective  study. The  age group  of these patients were
from  1.9  years to  11 years ( mean  4.25 years).The  sex distribution  was equal.
Echocardiogram  detected  the  additional VSD’s in seven of the  cases, one  was
detected  intra  operatively. A  cardiac  catheterization  was performed  in  seven
cases where  the additional VSD’s were confirmed.The  additional VSD’s were
found  to be mid muscular  in six, apical muscular  in one  and inlet with  apical
muscular  in one. In addition to the VSD closures, infundibular  resection alone
was  required  in three, while  the  remaining five required  right  ventricular
outflow  tract  (RVOT) reconstruction  using trans annular patch in three, a sub
annular  patch  in one  and  a  right  ventricle  to  pulmonary  artery  homograft
conduit  in  one. All patients  were  in sinus rhythm  post  operatively, no  pacing
was required  in any of them. We have had one mortality  in this group due  to
right  ventricular  failure. The  mean  duration of ventilation  required  was 49.6
hours  ( range  10 to  168 hours)  and the mean ICU  stay  was 3.87  days ( range
2 to 8 days). Renal failure was seen in one patient  and right ventricular  failure
in two patients. One patient  developed  right bundle branch block on follow
up.AU of them are asymptomatic and no residualVSD was detected.TOF with
multiple VSD’s can be repaired satisfactorily  with no added risk to the patient.
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P332
Results  of  multiple  patches  technique  for  Double  Outlet  Right
Ventricle  (DORV)  with  noncommited  ventricular  septal  defect
(VSD)
Tanamati  C,  Riso AA,  Barbero-Marcial M,  Oliveira  SA
Sao  Paulo, Brazil

We report our experience with biventricular  repair of DORV with noncom-
mited VSD, using multiple patches technique. From April  1987 to  November
2000,  22  patients  underwent  biventricular  repair  using  this  technique  to
construct  a tunnel  connecting  the  left  ventricle  to  aorta. Age ranged  from  2
months to  13 years (m=4.0 yrs)and nine patients had previous palliative oper-
ation. Under moderated hypothermy the right atrium  is opened and the VSD
anatomy and the distance between the VSD and aorta  are evaluated. IfVSD  is
restrictive,  an  incision  is  made  on  its  anterosuperior  margin,  in  order  to
enlarge it.The first patch is tailored and secured with interruped stiches on the
inferior  margin  of the VSD. Through  a right  ventriculotomy, the  subaortic
connus and a portion of the infundibular  septum are ressected.A second patch
is placed around the  aorta  and subaortic  connus. Finally, a third patch  is sized
according  to  the  distance  and  spacial  disposition  between  the  others  two.
Pulmonary stenosis is treated with pulmonary valvotomy and/or  infundibular
ressection. A  transannular  patch  with  monocuspid  valve  or  an  extracardiac
conduit  is placed if necessary. Early mortality  was 4.5%. Survival patients were
followed  for a mean period  of 30 months. There were 4 late deaths. Survivals
patients  are  in  functional  class  I  (14  patients)  or  II. Residual  lesions  are
moderate  left  outflow  stenosis  (2),moderate  pulmonary  stenosis  (2),severe
pulmonary  regurgitation  (2)and  minimal VSD  (4).In  conclusion,the  use  of
multiple patches technique  for this anomaly simplifies  the biventricular  repair

P333
Management  of complete  ectopia  cordis
Joseph J. Amato,  Sami  Bittar, Ernesto Aborlaris, Lisa  Gretnlich, Steven  Barnes
Chicago,  IL,  USA

Although ectopia cordis is a rare defect  representing less than 0.1% of congen-
ital heart  defects, surgical and postoperative management  can be challenging.
Classification  of this defect can include the partial and complete forms. Of the
complete forms these have been divided into various classifications  including
the cervical, thoracic  and abdominal  types. A fourth  type for consideration  is
the  thoraco-abdominal  type  also  called  the  Pentalogy  of  Cantrell.  Between
1984 to  1999 five cases of complete or true ectopia  cordis have been encoun-
tered  by the  author. Three  were  diagnosed  early with  ultrasound. Pregnancy
was terminated  in one  because  of multiple  other  anomalies. One  infant  died
immediately  after  birth  because  of multiple  anomalies  and  three  were surgi-
cally repaired. Surgical correction includes  1.)  coverage of the naked heart; 2.)
palliation  or  complete  repair  of major  intracardiac  defects;  3.)  placement  of
the  heart  into  the  thoracic  cavity, and  4.)  sternal  or  thoracic  reconstruction.
Only  the first  two  steps  are  essential. We  have  performed  surgery  on  three
infants  with  acute  ectopia  cordis in which  the heart  was returned  within  the
thoracic cavity. Two infants  were survivors of this type of surgical repair while
the  third  died  of  infection  within  eight  weeks  of  repair.  Postoperative
management of respiratory mechanics are extremely important because of the
absent  anterior  chest  wall.  Finally, because  of  the  overall  outcome  of  this
condition, ethical  questions of management  should  be considered  as soon  as
this diagnosis  is determined.

P334
Concepts  and  results  in  surgical  management  of  complex  double
outlet  right  ventricle
Ch.Schlensak,  C.S.  VanArsdellJ.C.  Coles.J.Smallhorn,  W.G.  Williams
Hospital for  Sick  Children, Toronto,  ON,  Canada

Objective: The  surgical  management  of  double  outlet  right  ventricle
(DORV)  is determined  upon  1. the position  and size of the VSD, 2. the atri-
oventricular  connection  and  3. the  presence  of associated  lesions. We retro-
spectively  analyzed  the  results  after  definitive  surgical  treatment  of  DORV
with  subpulmonary, remote  and doubly committed VSD  (complex  DORV)
and  excluded  158 pts. with TOF-  type  of  DORV. Methods  and  Results:
Between  7/1982-10/2000,  123 pts. (mean  age  3.7–3.5  years)  underwent
repair  of complex  DORV  (44% of  all  DORV  repairs,  1.1% of  all  cardio-
surgical pts.). Follow up time  is 4.7–4.9  years.Table  1 summerizes  early and
late  results.The  overall, early  survival  rate  increased  from  74% (19821̂995)
to 84% (19962̂000).The surgical procedure did not  influence  early survival.
The  re-operation  rate  was 24% (29/94)  during  follow  up  (n=19  for  recur-
rent  outflow  tract  obstruction). Conclusion: The  repair  of complex  DORV

may  require  a  variety  of  surgical  procedures. Early  and  late  results  after
repair  of  complex  DORV  in  the  current  area  are  improving  in  all  subsets.
The  high  re-operation  rate  is  related  predomminately  to  recurrence  of
outflow  tract obstructions.

P335
Intermediate  results  after  complete  repair  of  tetralogy  of  Fallot  in
infants
RitterJ.,  Koch  C,  Schneider M.,  Konertz  W.
Berlin,  Germany

Objective Timing  and  operative  method  for  complete  repair  of  tetralogy  of
Fallot  is still under  discussion.We present our intermediate  follow-up  results.
Patients >From  1994 until November 2000,51  infants underwent  corrective
surgery for tetralogy of Fallot  at our institution.The age ranged from  2 days to
16  years, median  age  of  4  months,  Fourtysix  infants  had  a  diagnosis  of
tetralogy  of  Fallot  with  pulmonary  stenosis  ( group  I)  and  5  infants  with
pulmonary  atresia  (group  II). Nine infants  had a two stage correction, 7  from
group I and 2 from  group II. In  the first group 5 patients  received  a transan-
nular patch and 2 a BT-shunt.  In the second group  one infant  was primarily
palliated  with  an  aortopulmonary  shunt  and  the  other  with  a  transannular
patch. All  patients  with  diagnosis  of  tetralogy  of  Fallot  were  corrected  by
resection  of  the  pulmonary  valve, subvalvular  resection  of  hypertrophic
muscular  bundles, transannular  patching  and VSD  patch  closure. There  were
two early deaths. No  late deaths occurred. In  the  median  term  follow-up  no
reoperation  was  necessary. In  8  patients  pulmonary  stenoseses  were  treated
interventionally  by balloon dilatation and  in 4 cases by stent implantation. All
children  are  in good  clinical  condition. None  of  these  children  suffers  from
arrhythmia  or  right  ventricular  dilatation. Transannular  patch  technique  for
corrective  surgery  of  tetralogy  of  Fallot  shows  good  midterm  results. No
reoperation  was necessary so far.To protect the right ventricle from late failure
pulmonary  stenoseses  are  treated  early  and  agressively  by  interventional
methods. Close  follow  up  is needed  not  to  miss  the  time  of indication  for a
homograft  implantation.  Implantation  of  homografts  in  older  aged  children
avoids several reoperations caused by the growth  of the patients.

P336
Staged palliation of patients with single ventricle pathology  and  arch
obstruction  without  circulatory  arrest  ^  focus  on  the  timing  of
Damus-Kaye-Stansel  (DKS)  connection
David  Winlaw,  David  Andrews,  Richard Chard, Ian  Nicholson,  Steven  Cooper,  KC
Lau,  Richard Hawker,  Gary  Sholler,  Graham  Nunn
NS  W, Westmead, Australia

Aims: Retrospective  evaluation  of repair  strategies  for  neonates  with  double
inlet  left  ventricle and  1-tga, and similar lesions.These  often  present  with arch
obstruction  and  duct-dependent  circulation  necessitating  early  repair.
Methods:  ’Primary’  repair  utilizing  a  Norwood  type  approach  may  be
performed. Our  group  has preferred  to  repair  the  arch  and  limit  pulmonary
blood  flow  initially, deferring  the  DKS  to  a  point  when  cavo-pulmonary
connection  can  also be performed.  Potential  narrowing of the  bulboventric-
ular  foramen  (BVF)  may  warrant  early  unloading  of  the  systemic  ventricle.
Incompetence  of  the  pulmonary  valve  remains  a  concern.  Results:  Our
strategy  was examined  in  the  19 patients  who  underwent  DKS  since  1990.
Arch  repair  and  PA banding  was performed  by  thoracotomy  with  a second
stage DKS and cavopulmonary connection at a median of  14 months after the
first  operation.  At  the  second  stage,  2  patients  required  repair  of  the
pulmonary arteries because of the pulmonary band.To date the  Fontan circu-
lation  has been  achieved  in  11 of  19 patients  at  a median  48 months later. A
subset of children where BVF narrowing was not  initially apparent  (4) under-
went completion Fontan but subsequendy required DKS.This was performed
by resurrection  of the  pulmonary  valve  (3)  and  xenograft  (1). There  was one
unrelated death 9 months post operatively.The remainder  are well with good

.  physical  capacity,  with  no  obvious  neurological  injuries,  no  instances  of
semilunar  valve  distortion,  no  progressive  incompetence  nor  ventricular
dysfunction. Conclusion: Good  results have been achieved with  delayed DKS
utilizing a strategy that  avoids circulatory arrest and extensive surgery in a sick
neonate. Small  numbers  of  patients  representing  with  late  BVF  narrowing
suggest  that  early  DKS connection  should  be  performed  in  patients  with
susceptible pathologies  as part  of the repair strategy.

P337
Factors associated with  palliation for Tetralogy of Fallot  (TOF)
Gonzalez  P.C.,  Gauvreau  K.,  Piercey  G.,Jenkins  K.J.
Boston  Children’s  Hospital,  Boston, MA,  USA
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To  explore  factors  associated  with  initial  palliation  or  repair  forTOF,  we
analyzed discharge  abstract  data  from 5 states (CA, IL, MA, PA,WA)  in 1996.
Using  ICD-9-CM  codes, we  identified  infants  withTOF <ly  who  under-
went  complete  repair  or  shunt  placement.  Patients  with  codes  indicating
complex  anatomy  or  additional  surgical  procedures  were  excluded. We  used
multivariate models to determine independent  risk factors  for palliation. Risk
of death, length  of stay, and  hospital  charges  were compared  for  each  type of
procedure. Of  379  cases, 286  were  infants  <ly  (67 shunts, 219  repair)  and
were  analyzed  further. Among 37 institutions, 22 performed  >=5  total cases,
with  05̂6.2% of  caseloads  as palliative. Premature  infants  (p=.02), neonates
<=30days  (p<.001),  those  transferred  from  another  facility  (p=.001),
admitted urgently (p<001),or  at institutions performing  <20 cases (p<.001)
were  more  likely  to  undergo  palliation.  Gender,  race, insurance,  and  major
chromosomal or structural anomaly/syndrome  were not associated with palli-
ation. By  multivariate  analysis, neonatal  status, urgent  admission, and  surgery
at  an  institution  performing  <20  cases  (Odds  Ratio  9.8, p<.001)  remained
significant.  Infants undergoing palliation had a higher risk of dying (11.9% vs.
4.1%,  p=.O3),  and  longer  length  of  stay  (12  vs. 8  days, p=.006), but  similar
hospital  charges  ($63842  vs. 60063). Length  of  stay  was similar  after  control-
ling  for  clinical  factors.  However,  in  adjusted  analyses  mortality  differences
were  similar  for  infants  receiving complete  repairs or shunts <=30  days, and
were  higher  for  shunts  performed  in  older  infants  (OR  6.7,  p=.009).
Conclusion:  In  risk-adjusted  analyses, complete  repair  of TOF  had  a similar
mortality  to  shunt  placement  in  neonates,  and  lower  mortality  in  older
infants. Adjusting  for  other  factors,  shunts  were  more  common  at  centers
performing  fewer  cases.

P338
Leaving  the  sternum  open  in  small  children  after  complex  cardio-
pulmonary  bypass  procedures  is not  a complication: it is  a  benefit!
Magalhaes,  MP,  da  Cruz,  E,  Sampaio  Nunes,  MA,  Ferreira,  M,  Sousa-Uva,  M,
Pedro, A
Hospital  da  Cruz  Vamelha  Porluguesa, Lisbon,  Portugal

Delayed sternal closure after  cardio-pulmonary  bypass (CPBP) in children has
been  considered  as a complication  or  as a risk factor  for  increased  post-oper-
ative morbidity. Hence, this  technique  is usually  applied  whenever  there  is  a
risk for  haemodynamic  or respiratory instability on sternal  closure. From July
1998  to  Novembre  2000,  we  performed  51  complex  CPBP  procedures  in
small  children  aged  from  2  to  120  days  (median:  9.5  days), with  weights
between  2.3 and  5.5 kg  (median: 3.1 kg).These  were corrective surgeries  for
transposition  of  the  great  arteries  (TGA)  (18; 35.2%),TGA  with  ventricular
septal  defect  (VSD)  (13; 25.4%), hypoplastic  left  heart  syndrome  (8; 16.3%),
total  anomalous  pulmonary  venous connections  (4; 7.8%), truncus  arteriosus
(4; 7.8%), interrupted aortic arch withVSD  (2; 3.9%), andTGA withVSD and
aortic  coarctation  (2; 3.9%). All  the  patients  were  ultrafiltrated  and  returned
from  theatre  with  open  sternum  and  closed  skin.  Fourty-nine  patients
(96.1%)  required  <10  mcg/kg/minute  of  inotropic  drugs. Adrenaline  was
used  in  9  (17.6%)  patients. Three  (5.8%)  patients  required  NaHCO3-.
Sternotomies  were closed within 5 to 48 hours (median: 24 hours), and with-
drawal  of  assisted  ventilation  ocurred  between  8  and  240  hours  (median: 49
hours). Mean  ICU  stay  was 3 days.There  was  1 sternal  wound  infection  and
no  mediastinitis. Four  patients  (7.8%) died  (3 Norwood,  1 TGA  with VSD).
Timed  sternal  closure  was not correlated  neither with death, nor with modi-
fication  of haemodynamic or  ventilatory parameters. Routine  delayed sternal
closure  after  complex  CPBP  procedures  in  small  children  ensures  a clinical
course  with  haemodynamic  stability  and  low  requirements  for  inotropic
drugs, short ICU  stay, and very low incidence of complications. It seems to be
a benefit  rather  than a complication or a detrimental  factor.

P339
Ebstein’s  anomaly  and  related  conditions  ^  complete  repair  in  the
severely  symptomatic  neonate
ChristopherJ  Knott-Craig,  Edward  D  Overboil,  Kent  E  Ward,Jerry  D  Razook.
Oklahoma  City,  OK,  USA

Ebstein’s  anomaly  in the  severely symptomatic  neonate  is  usually  fatal. Until
recently, successful  repair had not  been reported  and various palliative opera-
tions  were  associated  with  prohibitive  mortality.  Single  ventricle  palliation
(Starne’s  operation)  has  been  somewhat  more  successful. We  present  our
experience  with  complete  biventricular  repair  in  the  symptomatic  neonate,
with  emphasis on  the evolution  of our  surgical  technique  and the  medium-
term follow-up  of the  patients. Since  1994,7  severely symptomatic  neonates
underwent  repair  by  one  surgeon  in  Oklahoma  city.  Five  had  Ebstein’s
anomaly  and  2  had  gross  cardiomegaly,  tricuspid  valve  dysplasia  and

pulmonary  atresia (n=2). One Ebstein patient had undergone a Starne’s oper-
ation  elsewhere  and  was  transferred  to  our  facility  in  a critical  condition.
Weight  at  operation  ranged  from  2.1̂4.6 kg  (mean  2.7kg).  Five  had  either
anatomical  (n=3)  or  functional  (n=2)  pulmonary  atresia.  Severe  (4/4)
tricuspid  regurgitation  was present  in  all  except  1 (prior  Starne’s operation),
and  cardiothoracic  ratio  exceeded  0.85  in  all patients. Great  Ormond  Street
echo  scores were >1.5  in six (grade 4/4)  and  1.3  in one  (grade 3/4). Repair
consisted  of  (i)  tricuspid  valve  repair,  (ii)  reduction  atrioplasty,  (iii)  relief  of
RVOTO, (iv) partial closure of ASD. One patient died in hospital -  a 2.1kg pt
with  tricuspid  dysplasia,  anatomical  pulmonary  atresia  and  hypoplastic
pulmonary arteries.The other six patients are all in functional  class I. Five take
no medications, and  all are in sinus rhythm. Although two patients had symp-
tomatic  SVT preoperatively, no  child  has experienced  SVT  after  discharge.
Three  patients  are  now  almost  six  years  old, one  is one  year  old, and  the
remaining  2 patients  are  six months  old. At  most  recent  follow-up,  ticuspid
regurgitation  was considered mild (n=4) or moderate(n=l). Primary repair of
the  severely  symptomatic  neonate  with  Ebstein’s  anomaly  or  related
pathology  is feasible  and  safe. The  surgical  repair  appears  durable  and associ-
ated with  good medium-term  outcome.

P340
Unbalanced  atrioventricular  canal  and  coarctation  of  the  aorta:
discrepancy  in  severity  of  atrioventricular  valve  unbalance  and
ventricular  volume  predicts  operative  failure  using  biventricular
repair
Bush,  DM.,  Raff,  C.  W., GaynorJ.  W,  Spray, T.L.,  Cohen,  M.S.
Division  of  Cardiology,  Philadelphia, Pennsylvania,  USA

Selection  of appropriate  surgical  strategy  (biventricular  repair  (BVR)  versus
single ventricle palliation  (SVP)) in patients with unbalanced  atrioventricular
canal defects  and coarctation of the aorta  (UAVC/CoA)  is difficult,  especially
when the degree of unbalance  is not extreme. We hypothesized  that pre-oper-
ative  measures  of  left-sided  structures,  affected  by  unbalance, may  predict
outcome. Retrospective review of the surgical database at our institution  from
6/84  to  9/98  identified  43  patients  with  UAVC/CoA  who  underwent
surgical  intervention. Those  with  heterotaxy syndrome or malposition  of the
great arteries were excluded. Data on all surgical interventions were collected,
in  addition  to survival  status  as of  6/00. Available  preoperative  echocardio-
grams  were  reviewed  for  anatomy,  left  ventricular  end-diastolic  volume
(LVEDV) and severity of atrioventricular  valve (AW)  unbalance. Results: Of
the  43  patients  with  UAVC/CoA,  28  had  echocardiograms  suitable  for
review. No  difference  in baseline  characteristics  was noted  stratified  on study
availability. Median age at time of initial surgery  was 15 days (Range: 2 days ^
11 months). BVR  was the  primary  strategy  in  12 patients  (42.9%); one  was
subsequendy  converted  to  SVP. Six months  after  surgery, 6/16  SVP patients
remained  alive  (37.5%,  95% CI:  15.2-64.6), compared  with  7/12  BVR
patients  (58.3%, 95% CI: 27.7-84.8).  Neither  LVEDV  nor  degree  of A W
unbalance  predicted  mortality  after  SVP. However, survival  at  6 months  was
significantly  worse  for  the  subset  of BVR  patients  in whom A W  unbalance
was mild, yet  LVEDV was small  (See Graph; log rank, p=0.05). Conclusion:
While  survival  with  either  surgical  approach  remains  low, attention  to  the
relationship between A W  unbalance and  LVEDV may result in better candi-
date selection  for BVR. Mild A W  unbalance may lead to the  false impression
of LV adequacy.

P341
Outcomes  following  total  cavopulmonary  connections  in  children
with  single  ventricle  and  atrial isomerism/heterotaxy  syndromes
Anthony  Azakie,  Sandra  L.  Merldinger, Glen  S.  Van Arsdell, John  G.  Coles, Robert
M.  Freedom, William  G.  Williams.
Hospital/or  Sick  Children, Toronto,  ON,  Canada

Background: From January  1993 to April 2000,29 patients had total cavopul-
monary connection for single ventricle and isomerism/heterotaxy  syndrome.
Patients  and Methods: Right  (n=18)  or  left  (n=ll)  atrial  isomerism/hetero-
taxy was associated with DORV in  16, a common atrioventricular  valve in 23,
pulmonary  atresia  or  stenosis  in  22, anomalous  pulmonary  venous  drainage
(APVD)  in  17, interrupted  IVC in  12 (azygous continuation n=9, hemiazy-
gous n=3), and absent coronary sinus in 5 patients. A previous systemic to PA
shunt  was  performed  in  21  patients  and  3  had  previous  PA banding. The
Fontan  procedure  was staged  in  all but  three  children  using  a  bidirectional
cavopulmonary  anastomosis (BDCPA, n=9), Kawashima anastomosis (n=12),
bilateral  BDCPA  (n=7)  and  a hemi-Fontan  (n=l)  at  a median  age  of  12
months (range=3-l 14 months). Prior to Fontan.atrial arrhythmia  was present
in  5  (17%; junctional=4,  pacer-dependent=l,  wandering  atrial  pace-
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maker=l). Results: An  extracardiac  conduit  was constructed  in  22  patients
(median=20mm,  range=16-27mm)  and  a  lateral  tunnel  in  4. Associated
procedures  included  PA augmentation  (n=16), repair  of APVD  (n=4), and
repair of a regurgitant  atrioventricular  valve (n=2).The  mean CPB time  was
134+/-57  minutes. Cardioplegia  cardiac  arrest  was used  in  12 patients  for a
mean duration  of 62+/-28 minutes.There  were 4 hospital  deaths (13%), 2 of
which occurred  in children having concomittant  repair of APVD  (previously
undetected  in  1).Twelve  (41%) children  developed  early postoperative  aerial
arrhythmias, 4 of which required temporary  pacing. There  was one late death
due  to  circuit  thrombosis. Follow-up  (3.1+/-1.8  years)  was  available on  19
patients. All  but  2  were  in  sinus rhythm. Conclusions: Early  and  mid-term
outcomes following the Fontan procedure in this patient group are good and
may be improved by detecting and repairing associated lesions (APVD) at the
time of BDCPA.

P342
Is  associated  intracardiac  anomaly  a  risk  factor  for  repair  of
complete  atrioventricular  septal  defect?
Sano.S, Asai.T,  Nakanishi.K,  Kasahara.S,Kawada.M,  ishiuo.K, Kamada.M,
Ohtsuki.S.Morita.K
Okayama,Japan

<Background> The  combination  of complete  atrioventircular  septal  defect(
CAVSD)  and  major  intracardiac  anomaly  has been  difficult  for  total  repair.
This  study  is  to  evaluate  retrospectively  whether  associated  intracardiac
anomaly  is a risk factor  for repair of CAVSD or not. <Methods>  35 consecu-
tive  patients  underwent  repair  of  CAVSD  between January  1995  and April
2000. There  were  12  patients(  34.3 % )  associated  with  other  intracardiac
anomalies  ( 7  tetralogy of  Fallot  including 2 hypoplastic  RV, 2 double  outlet
right  ventricle, 1 pulmonary  atresia, 1 hypoplastic  LV, 1 unbalanced  common
atrioventircular  valve  ). Operative  results  of  patients  associated  with  other
intracardiac  anomalies(  complex  group  )  were  compared  to  those  without
major  intracardiac  anomalies(  isolated  group  ). <Results>  Age, gender,  the
incidence  of  trisomy  21, follow  up  period  were  not  significantly  difFerent
between two groups, however, body weight in complex group was statistically
bigger than isolated group.There were no operative death in both groups.The
incidence  of  reoperation  for  mitral  regurgitation  was  16.7%(  2  cases)  in
complex group, 8.7%( 2 cases)  in isolated group (p=0.48).There  have been 1
non-cardaic  late death  in isolated group(  1 Reye syndrome  ).A11  patients had
no  medication  except  early  postoperative  period  in  both  groups.
<Conclusion>  Operative  results  of  combination  of  CAVSD  and  major
intracardiac anomaly were excellent. Associated intracardiac  anomaly was not
a risk factor  for repair of CAVSD.

P343
Surgical  repair of pulmonary  stenosis  in children  and adults.
Murakami,  77, Rachmat,J.  Iwakuni,Jakarta
Iwakuni,  Yamaguchi, Japan

Surgical  experiences  of  repair  of  pulmonary  stenosis  (PS)  in  children  and
adults, including  hypoplastic  right  ventricle,  is reviewed.  13 patients  under-
went operation, not balloon  valvotomy, because of concomitant  infundibular
stenosis. Preoperative  pressure gradient  was 96.6 mmHg in  average. ASD was
associated  in  9  patients,  4  of  whom  showed  marked  cyanosis.  Severe
hypoplasia  of  right  ventricle  was  recognized  in  two  patients.
Cardiopulmonary  bypass (CPB)  was used in all patients but one, who  under-
went  infundubular  resection  under  the  shunt  between  SVC-IVC  and
pulmonary  artery. One  patient  needed  transannular  patch  but  others  was
repaired  through  trans-atrial, trans-pulmoanry  approach. Two  patients  with
hypoplastic  right  ventricle  underwent  one-and-one-half  ventricular  repair.
All  patients  suvived  with  postoperative  pressure  gradient  of  less  than  25
mmHg. In conclusion, some patients with  relatively  favourable  anatomy can
be  repaired  without  CPB. One-and-one-half  ventricular  repair  can  be  an
option  for repair of PS with hypoplastic right ventricle.

P344
Postcardiotomy  left  ventricular  assistance  with  centrifugal  pump  in
neonates, infants, and  children
Antonio  Laudito,  Natalia  A.  Abrikosova,  Sam  Suleman,  Frank  L.  Hanley,  VMohan
Reddy
Pediatric Cardiac Surgery, San  Francisco,  CA,  USA

Background:  Left  ventricular  assist  devices  have  been  useful  for  postcar-
diotomy  myocardial  failure  and  as a bridge  to  transplantation. However, the
experience  in  children  is limited.  In  isolated  left  ventricular  failure  after

cardiac  surgery  in  children,  centrifugal  pump  assistance  can  be  used,  thus
avoiding  ECMO. Methods: Between  February  1992  and  October  2000, a
retrospective  review  was performed  in  28  patients  who  required  postcar-
diotomy  left  ventricular  assistance. The  support  was  achieved  with  a
centrifugal  pump  circuit  (Bio-Medicus  Inc., Eden  Prairie, MN).The  diag-
noses  were  HLHS  in  7  patients, other  Single Ventricle  physiology  in  4,
ALCAPA  in  3, TGA  in  3,  Severe  Mitral  Regurgitation  in  3,  Senning
Takedown with Arterial  Switch  in 2, Double  Switch  in one, and others in 5.
There  were  12  neonates, 7  infants,  and  9  children. The  age  of  the  patients
ranged between 2 days and  11 years (median: 29 months).The  weight  ranged
between  1.9  kg and 35 kg(median6.6 kg).Results:The  mean duration of the
left  ventricular  assist  was 3  days  (SD: +  1.95). Twelve  patients  (42.8%)  died
while  on  support  (Inability  to  be weaned  from  LVAD in  6  patients, brain
damage  in 3, sepsis in  2,liver  failure  in  1). Sixteen  patients  were  successfully
weaned off(57.2%).Three  (10.7%) of these patients died while still in hospital
(1  from  cardiac,  1  from  respiratory, and  1 from  neurological  cause). Three
patients  (10.7%)  died  late  with  a follow-up  duration  between  13  and  40
months  (all cardiac  related). At  the present, mean  follow-up  of 22 months, in
nine  of  the  ten  survivors,  the  left  ventricular  function  was  significantly
improved  or  normal.  One  survivor  (HLHS)  was  lost  at  follow-up.
Conclusions:The postcardiotomy left  ventricular  assist device is hemodynam-
ically effective  in neonates, infants, and children.This support can allow other-
wise  unsalvageable  patients  to  survive  with  good  long-term  outcome.  Our
best result  were obtained in the patients with diagnosis of ALCAPA.

P345
Recovery  of  myocardial  function  following  aortic  implantation  of
anomalous  left  coronary  artery  arising from  the pulmonary  artery
Malhotra S.R,  Suleman  S.,  Silverman N.,  Hanley  F.L.,  Reddy  V.M.
Pediatric Cardiac Surgery, San  Francisco,  CA,  USA

Background:  Patients  with  anomalous  origin  of  the  left  coronary  artery
(LCA) from  the pulmonary  artery  (PA) often  present during early  childhood
with  severe myocardial  ischemia  and left  ventricular  dysfunction.The  degree
of  improvement  in  ventricular  performance  following  implantation  of  the
anomalous  LCA  into  the  aorta  was  evaluated.  Methods: The  clinical  and
echocardiographic  records of  12 consecutive patients who underwent  transfer
of the  anomalous  LCA  from  the  PA to  the  aorta  between January  1992  and
October  2000  were reviewed. Results: The  median  age at surgical  repair  was
10 months and the median time to follow-up  was 35 months. There  were no
early or  late deaths  in the group. Ischemic  mitral  insufficiency  was present  in
5 patients  (42%). Preoperative  echocardiography  revealed  major  wall motion
abnormalities and left  ventricular ejection  fraction  (LVEF) <20% in 8 patients
(67%). Of those patients, postoperative  left  ventricular  assist device  placement
was required  in 3 patients  (38%). Circulatory  support  was weaned  off by  the
third postoperative  day in these patients. Echocardiography  in the  immediate
postoperative period  revealed significant  recovery in ventricular  performance
in 2 patients (25%).At  follow-up,all  patients had echocardiographic  evidence
of markedly  improved  myocardial function.  LVEF was greater  than  50% in all
patients. Resolution  of wall motion abnormalities occurred  in 7 of 8 patients
(88%).  Six  patients  (75%)  demonstrated  normalization  of  left  ventricular
dimension. Conclusion: Reversal of severe left  ventricular  dysfunction  can be
achieved following aortic  implantation of the anomalous LCA. The  establish-
ment of a two-coronary  system may promote remodeling of the left  ventricle
and regression of ischemic structural changes.

P346
Primary  Repair of Critical  Congenital  Heart  Defects  in  Neonates
Sano.S,  Ishino.K,  Kawada.M,  Asai.T,  Kasahara.S, Kamada.M,  Ohtsuki.S,
Takeuchi.M, Morita.K
Okayama, Japan

<Objective>  Surgical  treatment of congenital  heart  defects(CHD)  has been
moved  to  total  repair  to  neonates  and  small  infants. During  these  10 years,
there  has  been  several  modification  in  cardiopulmonary  bypass, such  as
hemofiltration  of the priming blood, high flow  bypass, ultrafiltration, cerebral
perfusion,  avoidance  of circulatory  arrest  and  perioperative  echocardiogram.
We reviewed  our  10  years  experience  in primary  repair  of  critical CHD  in
neonates.  <Methods>  Since  1991, 263  neonates  were  operated  on  at
Okayama  University  Hospital. There were  148 open heart  surgeries and  115
palliative surgeries. Out  of  148,101 were total  repair and 47 were open palli-
ation. In  101 neonates, there  were 39 TGA, 23TAPVD, 14 CoA, 13 IAA, and
other  anomalies. Since  1995-1996, our  protocol  of  perioperative  manage-
ment  has changed  and  retrospectively  we compared  our  results in  2 periods,
<Result> There  were 7 hospital death  (14% )  from  our  initial  series and  this
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decreased to  1 hospital death(2%) in subsequent 51 cases. <Conclusion> The
results of primary  repair of critical CHD  in neonates  have been improved by
these  modifications.  Surgeon’s  experience  was  a  significant  risk  factor  for
operative mortality in this

P347
26  years’  experience  of  anomalous  left  coronary  artery  from
pulmonary  artery (ALCAPA).
Hjorlital  VE,  Petko  M..  Casanova J.Tsang  V. StarkJ.  Vogel  M.  Redington  A..  Elliott
M.  de  Leval  MR,
Cardiothoracic Unit,  Great  Ormond  Street,  London,  UK

Objective:To  review an institutional experience of the treatment of ALCAPA
and  see  how  this  management  has  influenced  outcome  over  the  years.
Patients: Since  1972,27 children with ALCAPA  have been  operated. Median
age was 6 months  (range 57 days to 5 years).From  19721̂986,2 patients had
Takeuchi procedure,  1 had ALCAPA ligation,  1 head a saphenous  vein  graft,
and  4  had  coronary  transfer.  From  19872̂000,  10  patients  had  coronary
transfer  and  1 had ligation. Results: 9 padients  (33%) died peri- or early post-
operatively  (1 vein  graft, 2 Takouchi, 6 transfers), 6 out of 8 (76%) in the early
period  and  3 out  of  1 9  (1  6%) in the  recent  period. Since  1 992, mechanical
support  was employed in 4 patients and they all survived. More recendy, tissue
Doppler  echocardiography  was  used  to  assess  rnyocardial  viability  (hiber-
nating  myocardium).  Conclusion:  Results  of ALCAPA  have  improved  over
the  years. This  has  coincided  with  improvod  recults  of  neonatal  and  infant
cardiac surgery, specifically  with the introduction  of postoperative  mechanical
assistance. Further  improvement  In  treatment  m:ay  be  guided  by  the  tissue
Doppler  echocardiography

P348
Total  anomolus  pulmonary  venous  drainage:  analysis  of  outcome
and risk
Mohammed  Koudich,  ZohairAl  Halccs, FadclAI  Fadlcy, Omar  Galal
Riyadh,  Saudi  Arabia

Objective:To  evaluate results and  identify  risk factors  associated with  surgical
correction  of  total  anomalous  pulmonary  venous  drainage  (TAPVD).
Methods: Between January  1987 and July 2000,93 neonates, infants, and chil-
dren  underwent  repair  of TAPVD. Their  ages ranged  from  2 days to  13 years
with  a mean  of 8 months.There  were 33 females  and 60 males. Mean  weight
was 4 kg (range  1.8 ^  34 kg). Excluded were patients with  Scimitar Syndrome
and TAPVD  associated with  complex  congenital  defects  like single  ventricle
physiology. There  were  38  supracardiac  type, 32  intracardiac,  14  infracardiac
and  9  mixed  types. One  patient  had  dextrocardiac  and  3 had  associated
ventricular  septal  defect. Preoperatively  16 patients  had  obstruction, 26 were
mechanically  ventillated  and  14 were on prostaglandin  PGE. Twenty-five  had
documented  sepsis preoperatively. Diagnosis  was made by  echocardiography.
Cardiac  catheterization  was  utilized  early  in  the  experience  but  very  occa-
sionally  after  1990.  Surgical  technique  was standardized. The  confluence  in
supra  and  infra-cardiac  types  was widely  anastomosed  to  the back of the  left
atrium  with  Polydiaxolone  (PDS)  suture. A  patch  was  used  in  the  repair  of
intra-cardiac  types  and  the  mixed  types  were  treated  according  to  anatomy
but  along  the  same  surgical  lines. Results:  Overall  hospital  mortality  was
11/93  (12%). Ten  of  the  deaths  were  in  patients  less than  6 months  of age,
6/11  weighed  less than 3 kg, 9/11  had severe uncontrolled  pulmonary hyper-
tension, 6/11  had  obstruction  and  7/11  were  emergency  operations  while
9/11  had  sepsis. Among  the  49  patients  operated  since  1993, only  2  deaths
occurred  and  since  1996  no  deaths  occurred. We  believe  the  reduction  in
hospital  mortality  is related  to  (1)  better  understanding  and  management  of
pulmonary  hypertension  including  use  of  nitric  oxide  and  (2)  aggressive
therapy of sepsis with early use of wide antibiotic coverage of both gram posi-
tive  and  gram  negative  organisms  till  results  of  cultures  become  available.
Conclusion: Repair  ofTAPVD, though curative, remains a surgical challenge.
Significant  risk  factors  of adverse outcome  include pulmonary  hypertension,
sepsis, pulmonary  venous obstruction  and  emergency  operation.  Control  of
these  factors  together with experience seems to improve results.

P349
Growth  of  the  pulmonary  valve  ring  after  total  correction  of
tetralogy of Fallot
Takanori  Shibukawa,  Shigeaki  Ohtake,  Norihide  Fukushima,  Yoshiki  Sawa,  Koji
Kagisaki,  Takayoshi  Ueno,  Hitoshi  Suhara,  Toshihiro  Funatsu,  Masamichi  Ono,
Tomoko  Kita*,Tohru  Matsushita*,  Hikaru  Matsuda
Department  of Surgery and  Pediatrics*, Osaka  University,  Osaka,  Suita,Japan

Background: From  1978,we  have  performed  total  correction  of tetralogy  of
Fallot(TF)  without  incising  the  pulmonary  valve(PV)  ring  to  prevent
pulmonary  regurgitation  if  the  PV  ring  diameter  was  within  a  suitable
range.In the present  study.the growth  of the  PV ring after  total correction  of
TF was evaluated. Patients and Method: 22 patients(pts) who underwent total
correction ofTF and both preoperative and postoperative cardiac catheteriza-
tion,were  reviewed.The period between surgery and postoperative  examina-
tion was 4.7+/-3.2 yrs.Their age at surgery was 3.5+/-2.4  yrs and  17 pts were
male.PV  was bicuspid  in  15  and  tricuspid  in  7.Relief  of  right  ventricular
outflow  obstrcuction  was done by commussurotomy in  17 and  infundibulec-
tomy in  19 pts. In  15 pts, the pulmonary trunk was enlarged with a pericardial
patch.  Results: The  postoperative  PV  ring  was significantly  larger  than  the
preoperative one (16.7 + / -  5.7  vs 10.0 +/-  2.2 mm;p<0.05)  and that of 14 of
22  pts  was  over 90% of normal  PV  ring.  Postoperative  systolic  RV  pressure
was 40.6+/-10.8 mmHg. Pulmonary regurgitation  was 3 degree  in 5 and less
than  2  in  17 by  echocardiography.  Conclusion: The  PV ring  may  normally
grow  after  total correction ofTF  even without  incising the PV ring.

P350
Pulmonary  vascular disease in atrial  septal defect  and indications  for
surgery  determined  by lung biopsy  diagnosis
Yamaki,  S.,  Kumate, M.,Yamauchi,  H.,  Endo, M.,Tanaka,T.,  Kanno  H.,  Horiguchi
S
Department  Of Cardiology,  Sendai  City,  Shiroishi,Japan

Pulmonary  vascular  disease in atrial  septal  defect  and  Indications  for  surgery
determined  by lung  biopsy  diagnosis.  Indications  for  surgery  were  deter-
mined  by  lung biopsy  diagnosis  in  85 patients  of  atrial  septal  defect  (ASD)
with  pulmonary  hypertension.  Eight  of  these  85  patients  associated  with
primary  pulmonary  hypertension  were  eliminated  from  this  study.  Lung
biopsy was performed  if the patients had systolic pulmonary arterial pressure
more  than  70 mmHg and/or  pulmonary  vascular  resistance  of more  than  8
units.m2. They ranged  in  age  from  45  days to  71  years. Results: Pulmonary
vascular  disease  (PVD)  in  ASD  was  classified  into  4 types.  1)  Plexogenic
pulmonary  arteriopathy: Surgery  is indicated  for an index of PVD 2.2 or less.
Surgery  was performed  in 23 of the 30 patients. The remaining 7 patients  for
whom  surgery  was not  indicated  are under  follow-up  observation. No  cases
of  death  have occurred  among  any  of  the  30  patients.  2)  Musculoelastosis
consisting  of  longitudinal  muscle  bundles  and  elastic fibers: Surgery  is indi-
cated  no  matter  how  severely  the  peripheral  small  pulmonary  arteries  are
occluded. Surgery  was performed  in  all of the  19 patients and the postopera-
tive  course  was uneventful.  3) Mixed  type  of  plexogenic  pulmonary  arteri-
opathy  and  musculoelastosis: Surgery  is  indicated  if  the  collateral  is  not
observed  or  is incomplete. Surgery  was performed  in  14 of the  24  patients.
The  remaining  10 patients  for  whom  surgery  was not  indicated  are  under
follow-up  observation.  4) Thromboembolism  of  small  pulmonary  arteries:
Surgery  is  indicated  for  all  such  cases. Surgery  was indicated  in  all  of the  4
patients.  Conclusion:  No  death  has  occurred  at  this  time  among  the  77
patients who  underwent lung biopsy diagnosis.

P351
Repair  of  complex  aortic  coarctation  using  extended  aortic  arch
anastomosis
Bader, R  .S.,  Qureshi,  S.A.,Anderson,A
Riyadh,  Saudi  Arabia; London,  UK

Extended  end-to-end  aortic  arch  anastomosis  was  used  to  correct  both  the
isthemic  stenosis  and  hypoplasia  of  the  transverse  arch. Between  May  1991
and July  1996, 28 consecutive  neonates  and  children  underwent  repair  of
aortic coarctation and tubular hypoplasia using the extended arch repair tech-
nique. Median  age 8.9  days range  (lday  to  15yrs). ...Antenatal  diagnosis  was
made  in  11 patients. Preoperatively  in  16 patients  (57  %) the  mean  systolic
upper to lower extremity resting gradient  was >  20, in  10 (36%) < 20 mmHg
and  in 2 (7%)  was not  recorded. Additional  procedures performed  at the time
of  repair  included: ligation  of a  patent  arterial  duct,  closure  of  ventricular
septal  defect,  atrial  septostomy  pulmonary  artery  banding, arterial  switch.
Median  duration  of  stay  in  intensive  care  was  8  days  (range  1 to  67 days).
There  were  2  perioperative  deaths: 2  sick  neonates, who  had  emergency
surgery died on the same day of operation.Early  transient postoperative prob-
lems  included:lung  collapse,  acute  renal  failure,  hypertension,  ischaemic
hepatitis, seizure, tamponade, heart  block.There  was 1 early death  (4 %).The
follow-up  period  varied between  3.30  -10.3 years, median  5,6  years. All  25
(89 %) operation survivors were free of recurrent coarctation  at latest  follow-
up. The  extended arch technique  is the procedure of choice  for patients with
coarctation  and hypoplasia  of the  arch. Recurrent  aortic  coarctation  was not
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identified  so  far. Further  follow-up  is necessary to see the  long term  impact
on systemic blood pressure and freedom from  reintervention.

P352
The  scimitar syndrome, follow  up  and outcome
Motz  R,  Waltner-Romen  M,  Scharfetter H,  Ruschewski  W, Bunch  J,  Hammerer  I,
Barlmus  D
Elisabeth  Childrens’  Hospital,  Oldenburg,  Germany

The  Scimitar syndrome  consists  of changes of the  lungs including  an aorto-
pulmonary  collateral  and  an  abnormal  pulmonary  venous  drainage. This
syndrome  is very variable  in its expression.This  rare disorder  (about 3-5% of
all partial  anomalous pulmonary  drainage)  was first described  1836. There  is
still  no  general  therapy  concept. We  followed  14 patients  (5 male, 9  female)
with a scimitar syndrome, the  age of diagnosis was 7,8 years. Of those 5 were
just  followed  and  9 needed  an  operation. The  operation  were  aimed  at  the
main presenting symptom. If the child was thought to be compromised by the
shunt-volume  (Qp:Qs>l,6),  lower  airway  infection  or  by  other  cardiac
defects.Three  techniques  were  used :  I.)  lobe-ectomy (n=l); II.) tunnel  from
the  inferior  vena  cava to the  left  atrium  (n=2); scimitar  vein  re-implanted  in
the right atrium and a tunnel  from  here to the left  atrium (n=6).The  postop-
erative  follow  up  was 3,6  years (2,5 -  13 years). The  patients  with  operation
technique I and  III faired well with a general improvement  and no complica-
tion  were  observed. Patients  with  operation-technique  II  suffered  a  venous
thrombosis  in  the  tunnel  and  there  was  no  improvement,  the  pulmonary
hypertension  even persisted in one  case. Of the other 5 patients 3 faired  well,
one  died  due  to  a complex  cardiac  lesion  including  a hypoplastic  left  heart
and the other  declined  any surgery  though  he had a marked  volume-load  of
his right  ventricle  and becomes  increasingly  breathless. 2 patients  had  malig-
nant supraventricular  tachycardia, one of them died.We would recommend to
re-implant  the  scimitar  vein  into  the  right  atrium  with  a  tunnel  to  the  left
atrium or in infancy probably also a lobe

P353
Anatomical  correction of anomalous pulmonary  vein  drainage
MaciejA.  Karolczak,  Leszek  P. Bee,  Barbara  Motylewicz,  Wojciccli  Mairy
University Medical School OJWarsaw, Poland, Warsaw,  Poland

We have reviewed our results and experience with 37 children (15 females, 22
males; age  range: 9 months  to  15 years, mean  value  69 months)  operated  on
various  forms  of  partial  (right-sided,  left  or  mixed)  anomalous  pulmonary
vein  return. Qp:Qs  ratio  ranged  from  1.5:1  to  5:1  (mean  value  3.38:1; SD
1.14). Ten patients  (27%) had  additional  vascular problems  e.g. patent  ductus
arteriosus,  left  superior  vena  cava  (LSVC), pulmonary  stenosis,  aortic  arch
hypoplasia.We paid special attention to the accuracy of preoperative diagnoses
based on 2-D echo and Doppler measurements  (number of pulmonary  veins
connected  to  a wrong  cardiac  chamber  or  vessel, atrial  septum  and  SVC
anatomy), intraoperaitve epicardial achocardiographic  assessment and postop-
erative  follow-up  evaluation. The  repair  employed  bicaval  cannulation,
moderate  hypothermia  30-32 deg.C, transatrial  approach  and the  technique
of autologous  pericardial  baffle  (tunnel)  diverting pulmonary  blood  into  the
left atrium. In one case of anomalous left  pulmonary  vein return (to the coro-
nary  sinus  and  through  vertical  vein  to  brachiocephalic  vein)  we  used  left
thoracotomy  (no  CPB) to  perform  direct  anastomosis  left  pulmonary  vein ^
left  atrial  appendage.  Postoperative  echocardiography  showed  unrestricted
pulmonary  blood flow without  turbulence  and no  SVC narrowing, we have
noted no early or late post-op rythm disturbances.

P354
Sinus venosus  syndrome: surgical  tecnique  and  results
V.Cassano,A.  Orofino,  P.Arciprele
Pediatric Cardiac Surgery,  ’Giovanni  Xxiii’  Pediatric Hospital,  Bari  Carbonara,  Italy

The  most  frequent  complications  of  surgical  treatment  of  Sinus Venosus
Syndrome  are  arrhythmias, due  to  sinus  node  disfunction  and  pulmonary
veins or SVC obstruction. Between July  1992 and April 2000 we operated on
20 patients affected  with sinus venosus ASD and PAPVR in SVC: 2 veins in 8
patients, 1 vein in 8 patients, 3 veins in  4 patients. The  age ranged between 4
months and  15 years and wight 6/30  Kgs.All  patiens  had  correction  trough
median sternotomy, CPB, St.Thomas cardioplegic  solution. The  PAPVR was
redirect  to  LA by a tunnel of Dacron  Sauvage by a vertical  incision  from  the
RA  trough  cavoatrial junction  to the  SVC, wich  was almost  alwais  enlarged
with  a bovine  pericardial  patch. Only  1 patient showed  atrial  arrhythmia  on
early postoperatory wich converted spontaneously to sinus rhithm in  ICU.At
mean  follow-up  4  years  (range  6 months ^  8  years)  all  patiens  are  on  sinus

rhithm  and  a  24  hours  Holter  didn’t  show  any  arrhytmias. A  transthoracic
echocardiography  didn’t  show  any atrial  residual  shunt  nor  signs of  obstruc-
tion  of  pulmonary  veins  or  SVC. Conclution:  patients  with  Sinus Venosus
Syndrome presents arrhithmias  (30%) and obstruction  of pulmonary  veins or
SVC and  many  tecniques  have  been  suggested  to  avoid  these  complication.
With our approach  all patients are free from  arrhythmias and obstruction.The
bovine pericardial  and Dacron  Sauvage are good material  for this procedure.

P355
Scimitar  syndrome  associated  with  coarctation  of  aorta:  a  case
report
Osman  Kucukosmanoglu,  Nazan  Ozbarlas,  Sevcan  Erdem,  Orhan  Keinal  Salih,
Culbin  Karakoc
Cukurova  University  Deptartment  Of Pediatric Cardiology, Adana,  Turkey

The  scimitar  syndrome  is a  rare  congenital  cardiopulmonary  malformation,
characterised  by  anomalous  right pulmonary  venous  drainage  in  to  inferior
vena  cava below the  diaphragm. It is visible roentgenographically  as crescentic
shadow  of  vascular  density  at  the right  border  of  cardiac  silhouette  called
&#8220;scimitar  sign&#8221;. Its association  with  coarctation  of  aorta  is
extremely  rare. Herein,  we  report  a  29  day-old  male  infant  with  scimitar
syndrome who  also had coarctation of aorta. He had symptoms of heart  failure
on admission. Chest X-ray demonstrated  hypoplastic right lung and dextropo-
sition  of  the  heart.  2-D  echocardiography  and  colour  Doppler  showed
secundum type atrial septal defect  and coarctation of aorta. Cardiac catheteriza-
tion  revealed  pulmonary  hypertension  and  mild  left  to  right  shunt.
Angiocardiography  disclosed abnormal drainage of right pulmonary  veins in to
the  inferior  vena  cava below diaphragm  and  also a severe coarctation  of aorta.
Surgical correction  of coarctation  of aorta  was attempted. In spite of  successful
repair of the coarctation  (end to end anastomosis), the patient died on the  1 Oth
post  operative day due to respiratory insufficiency. We thought  that  the degree
of  hypoplasia  of lung  and  severity of  associated  cardiovascular  anomalies  are
important  in predicting prognosis of patients with scimitar syndrome.

P356
Venoatrial  connections  in  patients  with  left  isomerism  with  refer-
ence  to  surgical  repair
Hideki  Uemura,  Toshikatsu  Yagihara,  Koji  Hashizume,  Youichi  Kawahira, Yoshiro
Yoshikawa
National  Cardiovascular Center,  Osaka,Japan

Objective: To  determine  variations  in  venoatrial  connections,  and  their
surgical  implications,  in  patients  with  left  isomerism. Methods: Venoatrial
connections were identified  in 62 patients undergoing definitive  repair and in
another  56 postmortem specimens, all having left  isomerism. Anatomic  repair
was carried out  in 45 of the clinical series, and would  have been  feasible  in  35
autopsied  hearts. The  Fontan  procedure  was, or  would  have been, chosen  in
the  other  17 and 21, respectively. Results: SVC  was bilaterally  present  in  68
(58%). IVC  was interrupted  in  84 (71%)  with  draining  via  either  the  right-
sided (in  42) or  left-sided  (in  42) azygous vein.The  right  and the  left  hepatic
veins  independently  drained  in  40%. In  53%, the  right  pulmonary  veins
drained  to the  right-sided  atrium with  the  left  ones to  the  left-sided  atrium.
The coronary sinus was absent in 48%.To establish anatomic repair, a compli-
cated intraatrial baffling  was, or  would have been, needed in 27 (60%) patients
and  28  (80%) specimens, because of their  mingled  venoatrial  connections  or
their discordant ventricular  topology. The presence of dual inferior  veins, seen
in  21 of  38  unsuitable  for  biventricular  repair, promoted,  or  would  have
required,  surgical  devices  when  establishing  cardiopulmonary  bypass  and
rerouting these veins to the  pulmonary arteries. In the clinical series, postop-
erative  venous  obstruction  occurred  in  one  in  whom  SVC  occluded  at  the
intraatrial  baffle  after  biventricular  repair. Conclusion: Abnormal  venoatrial
connections  were  common  in  this  setting. With  precise  recognition  of
patterns of venous drainage, surgical repairs can be efficiendy  achieved.

P357
Long-term  follow-up  in  repaired  partial  anomalous  pulmonary
venous connection  (papvc)
Korbmacher,  B.,  Gramsch-Zabel,  H.,  Braetsch,  M.,  Heusch,  A.,  Schulte,  H.D.,
Godeliardt, E.,  Gams,  E.,
Clinic  OfTiioracic And  Cardiovascular Surgery,  Dusseldorf, Germany

Commonly, PAPVC  is operated on after  diagnosis.The purpose  of this study
was to evaluate the risks and possible benefits of routine surgical correction of
PAPVC, and to compare the  results of the postop pts and the  natural  history
of the pts until repair. 262 pts  (123 m, 139  f) aged  1 to 68 (mean 23) yrs were
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operated  on  consecutively  between  1957  and  1993. Preoperative  freedom
from AF was 92 –  5 % for pts under 50  yrs, from  tricuspid regurgitation  (TR)
93 –  4 %, and from pulmonary hypertension (PH) 68 –  6  %. 5 pts (2 of PH, 3
of unknown  cause) died late  (2 to 29 yrs postop). 74 pts aged 1 to 63 yrs were
clinically  reinvestigated. (Follow-up: 1 to  34 (mean: 13) yrs). Echo: dilation of
the right  ventricle  in 34, and mildTR  in  16 cases. ECG: 64 pts  were  in sinus
rhythm,  4  had  AF,  and  4  atrial  flutter,  and  2  a  permanent  pacemaker.
Conclusions: Surgical  correction  can be done  safely, postop morbidity  is low,
but cannot be  disregarded. According  to  the Kaplan-Meier  curve  for AF.TR,
and PH  there  is no urgent  indication  for  surgery in uncomplicated  cases.

P358
Partial  anomalous  pulmonary  venous  connection  with  intact  atrial
septum  ^  clinical  presentation  and  surgical  results
Mohamy  SR,  Murlhy  KS,  Robert  C.  Roy  V, Usha  K,  Shardha  S,  Cherian  KM
Institute  Of  Cardiovascular Discases,Tamil  Nadu,  Ciiennai,  India

Partial anomalous pulmonary  venous connection  (PAPVC) with  intact  atrial
septum  (IAS)  is a rare entity  and so far there  are no  clinical series except  few
case reports.We report here our experience with 8 patients with  this anomaly
operated  at  our  institute.The  median  age  was  15 years  (range  2yr ^  38 yrs).
Three  children  had  history of repeated  chest  infection,  four  adults  presented
with exertional  dyspneoa  and atypical chest pain and one child was diagnosed
while  investigating for  an asymptomatic  murmur.The  right pulmonary  veins
were draining  to the RA  ^  SVC junction in six patients, body of RA  in  one
patient and RA ^  IVC junction  in one patient. Additionally  in one patient the
left  upper  pulmonary  vein  was draining  to  the  inominate  vein  through  a
vertical  vein. In 2 patients  the  diagnosis  was established  by  echocardiography
while  other  six  underwent  cardiac  catheterisation  to  confirm  diagnosis. All
patients were operated under cardiopulmonary  bypass.A defect  was created in
the  atrial septum and the anomalous pulmonary  veins were  baffled  to the  left
atrium with  a pericardial patch. Six patients underwent  augmentation of RA-
SVC junction  additionally.  In  the  child  with  additional  anomalous  left
pulmonary  vein, the  vertical  vein  was transected  and  was anastomosed  to  the
left  atrial  appendage. There  was no  early  or  late  mortality. The mean  hospital
stay  was  7  days. At  median  follow  up  7  months  (range  1 month  ^  5  yrs)  all
were  in  sinus rhythm  and  postoperative  echocardiography  revealed  no  baffle
leak, and no  systemic or  venous obstruction. Mostly  the  patient  present  with
chest  infection  or  exertional  dyspnoea  in  adolescent  period. Angio  cardiog-
raphy  is required  to  confirm  the  diagnosis  in most  cases and surgical  correc-
tion  of this rare anomaly  can be done  with very gratifying  results.

P359
The  effect  of  surgery  on  cardiac  rhythm  in  patients  with  total
abnormal  pulmonary  venous  drainage
Douglas.Y.L.,  Bink-Boclkens,  M.Tli.E.,  Beaufort-Krol,  G.C.M., EI>cls,T.
University  Hospital  Croningen,  Croningen,  The  Netherlands

After  surgery  in which the atrium is incised, (atrial) arrhythmias are  frequendy
seen. To  determine  which  incision  for  total  abnormal  pulmonary  venous
drainage  (TAPVD)  affects  cardiac  rhythm, 29  patients  (20  males, 9  females),
median  age  1.6  months  (range  1 day ^  19,5 months)  who  underwent  opera-
tive correction  forTAPVD between April  1989 and March  1999 were studied
retrospectively.  Different  incisions  were  used  depending  on  the  anatomy.
Median  follow  up was 3.8 year (0.251̂0.7). Nine patients died, five of whom
within 30 days. EKG monitoring  was performed  in all, 24-h ambulatory EKG
(Holter)  monitoring  in  all but  nine patients. All patients  were asymptomatic.
On  EKG  monitoring  the  postoperative  rhythm  was sinus  in  14  (58%)  and
atrial  in  10  (42%)  patients.  In  5  of  these  latter  10  patients  sinus  rhythm
changed to atrial rhythm during  follow  up. Early in follow  up, one patient had
junctional  ectopic  tachycardia  followed  by frequent  ventricular ectopic beats.
Two  patients  had  supraventricular  ectopic  beats  and  one  patient  had
supraventricular  tachycardia.  On  Holter  monitoring  we  found  significant
arrhythmias  in  14 out  of 20  patients, including  (intermittent)  atrial  rhythm
(8), sick  sinus  syndrome  (2), supraventricular  tachycardia  (3),  ventricular
tachycardia  (1)  and  multiform  supraventricular  or  ventricular  ectopic  beats
(10).There  was no correlation between the presence of these arrhythmias and
type  of  atrial  incision,  cross  clamp  time  or  cannulation  technique.
Nonetheless, absence of circulatory arrest, infracardiac  type and male sex were
risk  factors  for  these  arrhythmias. Thus, postoperative  arrhythmias,  though
usually  asymptomatic  are  frequently  seen  following  correction  of TAPVD.
The  most  specific  way to  detect  these  arrhythmias  is by  Holter  monitoring
and may be of importance  for  future  follow  up. The meaning and  implication
of the above mentioned  remarkable  risk factors  are under  investigation.

P360
Cor triatriatum: report of two  cases
Osman  Kucukosmanoglu,  Nazan  Ozbarlas,  Sevcan  Erdem,  Hafize  Yalniz,  Orhan
Kemal  Salih
Cukurova  University Departments  OfPediatric  Cardiology, Adana,  Turkey

Cor  triatriatum  is  an  extremely  rare  congenital  heart  disease.  It  is  charac-
terised with a membranous diaphragm which divides the left  atrium into two
chambers, the proximal  chamber  accepts  the  pulmonary  veins  and  the  distal
one  communicates with  left  ventricle  via mitral  valve. The  size of the  orifice
between  distal  and  proximal  chambers  is the  maim  determinant  of physio-
logic  abnormalities  and  clinical symptoms. The  patients with  severe obstruc-
tion  between chambers  develop symptoms  early  in  infancy. When  there  is a
nonobstructive cor triatriatum there are no symptoms. Herein, we report two
cases of cor triatriatum. The  first  case was a seven year-old boy who  admitted
to our  hospital  with  failure  to  thrive  and  palpitation. 2-D  echocardiography
and  colour  Doppler  showed  an  obstructive  type  of  cor  triatriatum.  Cardiac
catheterization  revealed  elevated pulmonary  artery  and pulmonary  capillary
wedge pressures (mean pressures were 50 mmHg and 29 mmHg respectively),
and  angiocardiography  revealed double  chamber  left  atrium.The  membrane
removed surgically and the patient  is well after operation.The second case was
a  one  yea-old  boy  who  admitted  to  our  hospital  with  symptoms  of  heart
failure. 2-D  echocardiography  and colour  Doppler  showed  5 mm  perimem-
branousVSD and nonobstructive membranous diaphragm which  divided  left
atrium into  two chambers. Cardiac catheterization  revealed moderated  left  to
right  shunt  (Qp/Qs:  1.83/1)  and  pulmonary  hypertension  with  mean  pres-
sure of 28 mmHg.The patient underwent surgical procedure  forVSD  closure
and  even  though  it  was not  an  obstructive  one, the  membrane  of  cor  tria-
triatum  removed. The  patient  is well  after  operation. This report  shows  wide
symptomatology of cor triatriatum.The  size of the orifice  between  chambers
and additional cardiac lesions are the determinant of existence and severity of
hemodynamic abnormalities and clinical  manifestations.

P361
Clinical  Spectrum  and  Outcome  of  Partial  Anomalous  Pulmonary
Venous  Connections  in  Children
Shardha  Srinims,  BM  Vijaylakshmi,  Usha  Krishnan,  KS  Murlhy,  KM  Cherian
Chennai,Tamil  Nadu,  India

Partial anomalous pulmonary  venous connections (PAPVC) involving one or
more pulmonary  veins may be found  in the setting of other  congenital  heart
defects  (CHD)  or  rarely occur  in  isolation. This  retrospective  study  includes
53  pediatric  patients  (<14  years)  diagnosed  to  have  PAPVC  from  January
1998  to  March  2000. The  ages  ranged  from  16  days  to  14  years.  Isolated
PAPVC  was rare accounting  for only 7.4%(4)  cases. Atrial  septal  defects  were
the  commonest  associated  defect,  being  present  in  86%(46)  cases. Right
pulmonary  veins alone were involved in 88% cases, left pulmonary veins alone
in  6% and  mixed  drainage  was  found  in  6%  cases. The  commonest  site  of
drainage of the right  veins  was to the SVC-RA junction  in 31(62%), SVC in
9(18%), RA  in 7 (14%) and IVC  in  3(6%)  cases. All anomalously draining  left
veins connected to the innominate  vein and one patient  had dual connection
to  both  left  atrium  and  the  innominate  vein. Recurrent  respiratory  tract
infection  and  failure  to thrive  was the commonest  presenting  feature  in 82%
cases, while  3 cases(5%)of  isolated  PAPVC presented  for  evaluation  of chest
pain. Echocardiography  correcdy  identified  all  the  lesions  with  2  false  posi-
tives. 37  patients  (67.9%)  underwent  surgery  and  rerouting  of  pulmonary
veins with good  results. 4 patients had mild  SVC obstruction  with one death
in  the  setting  of complex  CHD.  In  conclusion,  current  echocardiographic
techniques  allow  for  the  accurate  diagnosis  and  delineation  of  the  various
subgroups  of  PAPVC, though a high  index of suspicion  is required. Surgical
results and outcome are excellent.

P362
Intermediate  Outcomes  in  Total  Anomalous  Pulmonary  Venous
Drainage
Sheeran EH,  Hsu DT,  Gersony WM,  QuaegebeurJM,
Columbia  University,  NewYork  City,  NY,  USA

Early  postoperative  mortality  for TAPVD  ranges  in  recent  reports  between
9̂14%;  late mortality  is 2-3%; and reoperation  is as high  as 1 l%.The  purpose
of this study  was to determine outcomes ofTAPVD  repair in the current  era.
Patients  with TAPVD  as a primary  lesion  who  underwent  repair  between
1990 and 2000 were included  for  study. Clinical course  including  morbidity,
mortality, reoperation, and intermediate  functional  status was reviewed. Study
population  was 48 patients; mean  age at repair  was 45 days (range  1 day to  21
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months).TAPVD was supracardiac in 24 patients  (50%), infradiaphragmatic  in
11 (23%), coronary  sinus  in  9  pts  (19%), including  1 patient  with  unilateral
lung  aplasia, right  atrial  in  2  (4%), and  mixed  in  2  (4%). Pulmonary  venous
obstruction  was significant  in 22/48(46%). Extracardiac repair was performed
for  supracardiac  and  infradiaphragmatic  TAPVD. Drainage  to  the  coronary
sinus  or  the  right  atrium  was managed  by  unroofing  the  coronary  sinus  or
septation of the right atrium to enlarge the left  atrium. Nitric  oxide was utli-
tized pre- or post-operatively  in 7 patients; ECMO support  was necessary in
one  patient, who  is surviving. One  patient  with  severe  pulmonary  venous
obstruction  died  intraoperatively. Three  patients  required  reoperation; 2 had
successful  relief of obstruction, 1  patient died 5 weeks post-operatively due to
intrapulmonary  venous  stenosis. At  latest  follow-up,  only  one  patient  has
evidence  of  mild  pulmonary  venous  obstruction, the  remaining  are  asymp-
tomatic  with  no  evidence  of  pulmonary  arterial  hypertension  and  normal
growth  and development. In conclusion,  1) surgical outcome  is excellent  for
infants  with TAPVD, regardless  of site  of entry  and  degree  of obstruction  2)
reoperation  was  necessary  in  6%  of  patients  and  3)  the  vast  majority  of
repaired patients with TAPVD have excellent intermediate  term status.

P363
Modified  Fontan  procedure  in  the  presence  of  supracardiac  total
anomalous of pulmonary  venous  connection
Murata,  A.,  lmai,Y.t  Set), K.,Aoki,  M.,  Shiti’oka,  T,  Hiramatsu,  T,  Ohta,J.,
homatsu,Y.t  Hagion,  I.,  Kashiwagi,J.f  Ishiyama,  M.,  Satoh,  K.,  Okamura,T.
Tokyo,Japati

The  purpose  of  this  report  is  to  outline  technical  maneuvers  dictated  by
supracardiac  total  anomalous  of pulmonary  venous  connection  (TAPVC)  in
the  performance  of  Fontan  procedure. Between  1979  and  2000, 5  patents
underwent  supracardic TAPVC  repair concomitantly  with a modified  Fontan
procedure at the Heart  Institute of Japan. Mean  age was 5.2  years. Main diag-
nosis  was single  right  ventricle  in  3  patients  and  complete  atrioventricular
canal (type C)  in 2. Right  side isomerism  was identified  in  4, and  pulmonary
stenosis or  pulmonary  atresia  was in  5 (all). Mean  PA pressure  was  16.6. The
connection  site  of TAPVC  was innominate  vein  in  2, SVC  in  2, both  in  1.
Previous  palliative  operation  had been  performed  in  1 patient. There  was no
remarkable  preoperative  pulmonary  venous  obstruction.  Surgical  repair  was
accomplished by isolation (ligation or division) of superior  vena cava (SVC) for
correction ofTAPVC  (Ib) and or by PV-LA direct anastmosis through superior
approach  for TAPVC (la). In  the  presence of obstraction ofTAPVC  connec-
tion site in TAPVC  (Ib), PV-atria  direct  anastmosis was performed  after  isola-
tion  and  cut  back. In  the  case  ofTAPVC  (Ia+  Ib), PV-LA  anastmosis, SVC
isolation  and  vertical  vein  ^  PA direct  anastmosis  were  performed.  Fontan
circulation  was  obtained  concomitantly  by  atrial  septation  or  intra-atrial
conduit, and by atrial appendage-  PA anastmosis.There were 1  early death and
4 survivals and there  was no pulmonary  venous obstraction.We conclude that
the  outcome  of  the  modified  Fontan  procedure  with  supracardiac TAPVC
repair in patients with asplenia syndrome or SRV was satisfactory.

P364
Aortic  coarctectomy  in  children: long-term  (30 years)  single  center
observation
ComoAF,  Botta  U, Hutni  M,  Calat  OM,  Payot M,  Sekarski  N,  von Segesser LK
Centre Hospitalier  Universitaire  Vaudois,  Vaui,  Lausanne,  Switzerland

Long-term  single  center  results  after  aortic  coarctectomy  in  children  were
reviewed. From 1970 to  1999 104 patients,30 neonates (<lmonth),29  infants
(lmonth-lyear)  and 45 children  (11̂5years) underwent  aortic coarctectomy.
Aortic  coarctation  was isolated  in 31 children, with  associated lesions in 73 :
PDA (36), bicuspid  aortic  valve  (21),VSD  (18), hypoplastic  aortic  arch  (14),
LVOTO  (14), mitral stenosis (6),ASD (5),TGA  (2), aortic  valve regurgitation
(1), mitral regurgitation  (1), univentricular  heart  (1). Surgical technique  was:
end-to-end  anastomosis  (56), patch  aortoplasty  (20), subclavian  flap  (16),
piloroplasty  type  (11), conduit  (1). Associated  procedures  :  PDA closure (36),
PA banding  (6), aortic  valvotomy  (2),VSD  closure  (1)  and  Senning  (1).
Thirteen  children  underwent  another  surgical  procedure  because of associ-
ated heart defects.There  were no  hospital deaths. Actuarial  survival, 97.1% at
10 years, remained unchanged at 20 and 30 years.All 3 late deaths were related
to  associated  lesions. Freedom  from  re-operation  because  of  re-coarctation
was 99% at 1  year, 93% at 10 years, 89% at 20 and 30 years. Eight patients (6/8
operated  on  before  1981)  required  re-operation  because  of  re-coarctation  :
four  neonates  (3 subclavian flap, 1 piloroplasty  type), one  infant  (end-to-end
anastomosis), and three children  (all patch aortoplasty). Incidence  of reopera-
tion  was 13.3% in neonates (4/30), 3.4% in  infants  (1/29)  and  6.6% in chil-
dren  (3/45)(NS  at  Fisher’s exact  test), with regard to  the  surgical  technique

was 18.7% (3/16) for subclavian flap, 15.0% (3/20)  for patch aortoplasty, 9.0%
(1/11)  for  piloroplasty  type  and  1.7%  (1/56)  for  end-to-end  anastomosis
(P<0.05  at  Fishers  exact  test); 7/101  survivors  have  an  isthmic  mean  peak
gradient  >20mmHg  at  cufFand  Doppler  measurement. In our  center resec-
tion  and  end-to-end  anastomosis  provided  the  best  long-term  results  for
repair of Aortic  Coarctation.

P365
Aortoventriculoplasty  after  a  prior  aortic  valve  replacement  and
posterior  root  enlargement
Tireli, E.,  Kiziltan,  F,  Soyler, I.,Aydogan,  0.,  Onursal,  E.,  Dayioglu,  E.,  Cantez,T.
Cardiovascular Surgery,  Capa,  Istanbul, Turkey

A discomforting finding  is the need  for reoperation, over a variable period  of
time in children who had been operated  for aortic stenosis.This  is more likely
to be the  case, patients  with a narrow aortic  anulus.We  describe  3 cases with
left  ventricular outflow  tract obstruction who had an aortic valve replacement
and  posterior  root  enlargement.  Several  years  later, due  to  residual  aortic
stenosis  an  anterior  annular  enlargement  by  the  Konno  procedure  and  an
aortic valve replacement  was successfully  performed  in  all cases. Good relief of
aortic and subaortic stenosis, along with  absence of significant  gradient  across
the  left  ventricular  outflow  tract, lead  us  to  believe  that,  in  a situation  as
encontered  by  us, successfull  and  very  effective  relief  can  be  obtained  by
adding  a Konno  type  enlargement  to  a  previously  performed  aortic  valve
replacement and posterior enlargement.

P366
Evolving  perioperative  management  for  hypoplastic  left  heart
syndrome  during eight  years gives evidence  for  improved  outcome
B. As/our,  D.  Hammel,  G.  Kehl*,Tli.  Kohl*,  M.  Deiwick,  C.  Rclleusmatm**,  C.
Schmidt#,J.  Vogt**  Und  H.H.  Schdd*
Thorax-,  Herz-  und  Gefafichirurgic,  *Padiatrische  Kardiologie,  **Padiatrie;
#Andsthesialogie;lVestfdlische Wilheltns-Unii’ersitdt  Munstcr,  Germany

Background:  Many  modifications  have  been  proposed  since  Norwood
reported  nearly  20  years  ago  on  the  first  successful  surgical  treatment  for
hypoplastic  left  heart syndrome (HLHS).Timing of the initial and subsequent
operations,  surgical  techniques  and  perioperative  medical  treatment  vary
among the  institutions. The  aim of the  study  was to look  at these  issues over
the  past  eight  years  to  pin  down  the  causes  for  the  improved  outcome.
Methods: We  retrospectively  analyzed  the  pre-  and  post-operative  manage-
ment  as  well  as the  surgical  techniques  of  the  Norwood  I procedure  in  all
patients with hypoplastic  left  heart syndrome over the last eight years. Results:
Since Aug. 1992,29 Norwood  operations  were performed  for  HLHS in  two
four  year time periods.The  total mortality  was 34%.The mortality  rate in the
first four  years  (Aug.  1992  to Jul.  1996, 13 pts.)  was 61,5% and  in  the  latter
four  years (Aug. 1996 to Aug. 2000,16 pts.)  12,5% respectively. Perioperative
management  is currently run  as follows: Preoperative: Balancing of Qp/Qs on
intensive care unit, avoidance of ventilation and urgent  transfer  for  surgery  in
case of  severe  obstructive  PFO, otherwise  timing  of  the  operation  in  the
second week of life. Surgical technique: Aortic arch augmentation  distal to the
isthmus  using the curvature  of a cryopreserved  pulmonary  artery  bifurcation
homograft,  assertion  of  unrestricted  coronary  blood flow, smallest  possible
shunt  size, reduction of cross clamping  and  circulatory  arrest  time, low dose
inotropes. Postoperative: Balance  of Qp/Qs  primarily  by  ph-management,
afterload  reduction,  early  weaning  from  ventilator.  Conclusion:  Clinical
outcome  of the Norwood  procedure  for  hypoplastic  left  heart  syndrome  has
improved tremendously  and can today be performed  with  an acceptable  risk.
Multiple  factors  during the perioperative  period  presumably  account  for  the
superior results, which  are now based on a precisely defined  regimen.

P367
Accessory  mitral  valve  tissue. Thre  case  reports  and  current  litera-
ture  review
Edvin  Prifii, Massimo  Bonacchi, Ciacomo Frati, Piero Proietti, Vitorio Vanini
G.Pasquinuai  Hospital,  Massa; Isituto Di  Cardiochirurgia, Universita  La  Sapienza,
Rome,  Italy

BACKGROUND: Accessory  mitral  valve  (AMV)  tissue  is a  rare  congenital
malformation  causing  left  ventricular  outflow  tract  obstruction(LVOTO).
MATERIALS AND METHOD. We found  this anomaly  in  3 adult patients.
The first patient, a 60-years old man, presented AMV  leaflet  arising from the
mitro-aortic  continuity,  accessory  papillary  muscles  and  mild
LVOTO(dp=38mmHg)  and  coronary  artery  disease.  He  undergone
successful  coronary  revascularization  and AMV  leaflet  resection. The  other
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patient,  a  27-years  old  man,  presented  atrial  septal  defect  and
LVOTO(dp=72mtnHg)  due  to AMV  leaflet. He  undergone  successful  septal
defect  closure and AMV leaflet resection.The third patient, a 42-years old man,
undergoing  left  anterior  descending  artery  angioplasty,  presented  an AMV
tissue  not  causing  LVOTO. RESULTS: The  data  analysis  of various  reports
revealed  89  patients  presenting  this  anomaly. The  age  range  from  some  hour
old  newborns  to  77  years  old, mean  9.2–6.7.The  interventricular  septal
anomalies  were  found  in  almost  28% of  cases. We  classified  this  anomaly  as
follows: Type  I-FIZED TYPE  (A-nodular, B-Membranous),Type  II-Mobile
type (A-Pedunculated, B-leaflet  like) .The type IIB is divided in: l)rudimentary
chordae  and  2)developed  chordae. Important  LVOTO  was present in most of
the  cases  (mean  73.17–18mmHg), even  though, patients  with  mild  obstruc-
tion  are reported. 67 (75%) patients undergone  cardiac surgery with  a postop-
erative  mortality  5(7.5%)patients.  Postoperatively  residual  mild-to-moderate
LVOTO  was identified  in 9(13.4%) patients postoperatively. 9(13.4%) patients
necessitated reoperation. Mild-to-moderate mitral or aortic  valve regurgitation
were found  in  6(8.9%)  and  5(7.5%) patients  respectively. DISCUSSION:The
removal  of  the AMV  tissue  should  in  no  way  compromise  the  mitral  valve
function  and  its  excision  should  be  made  under  careful  evaluation  of  the
surrounding  structures. The  availability  of Doppler  echocardiography  has
leaded to  an appropriate  identification  of the AMV  tissue  before  the develop-
ment  of  symptoms  or  important  LVOTO. CONCLUSION:  Patients  with
AMV tissue causing LVOTO can undergo  safe cardiac surgery and  mass exci-
sion with acceptable mortality and postoperative  morbidity.

P368
Aortic  aneurysm  after  patch  aortoplasry  for  coarctation:  is  it  real?
A  study of  aortic  wall  growth
Vicki  Mahati,  Bradley Allen,  Assad  AlHroob,  Maryjatie  Barth, Tarek  Husayni,Annie
Freter,  Pipit  Chianmoiigkollip,  Michel  Ilbawi,  ReneArcilla
Tlw  Heart  Institute  For Children,  Oak  Lawn,  IL,  USA

Backround: Aortic  aneurysm  (AA)  has  frequently  been  reported  after  patch
aortoplasty  for  aortic  coarctation,  leading  many  to  abandon  this  method  of
repair.  However,  diagnosis  is  usually  based  only  on  localized  dilatation
(>150%  descending  aorta). This  study  analyzes  the  size  of the  patch  and
adjoining  native aortic  wall to determine  the incidence of true AA  formation
following  coarctation  repair. Method: Electron  beam tomography  (cine  CT)
was done on  19 asymptomatic  patients  3 months-17.5 years  (mean 9.6  years)
post gortex patch angioplasty for  aortic coarctation to examine the repair site.
The  image  with  largest  cross-sectional  area  was  used  to  measure  patch
segment  (Cp), native aortic  wall segment  (Cw), and total  circumference  (Ct).
Measurements  were  normalized  to  circumference  of distal  descending  aorta
(Cda), as Cp/Cda, Cw/Cda, Ct/Cda. The  patch/native  aortic  segment  ratio
(Cp/Cw)  was  also determined. Result:  In  all patients, aortic  images  showed
smooth convexity of native aortic wall without outpouching, i.e. without  true
AA. Total  circumference  (Ct/Cda,  mean  169–48%)  showed  excellent  linear
correlation  (r=0.92) with patch size (Cp/Cda); Ct/Cda  of >150% was associ-
ated  with  Cp/Cda  >70%. However,  total  circumference  (Ct/Cda)  vs native
aortic  wall  (Cw/Cda)  showed  poor  correlation  (r=0.55); likewise,  patch
(Cp/Cda)  vs native  aorta  (Cw/Cda)  showed  no  correlation  (r=0.18). Based
on size of total circumference  (Ct/Cda), patients were categorized into: group
A (n=12,Ct/Cda  >155%),and group B (n=7,Ct/Cda  <133%).Total circum-
ference (Ct/Cda)  and patch  size (Cp/Cda, Cp/Cw)  were significandy  higher
(P<0.0001)  in group A than group B; however, the native aortic  wall segment
(Cw/Cda)  did  not  differ  between  groups, varying  from  51% to  122%. This
was higher  than  the coarctation/descending  aortic  diameter  ratio of 26+4%
on  preoperative  angiograms,  indicating  normal  aortic  wall  growth  post
surgery. Conclusion: Localized  dilatation  of the  aorta  following  patch aorto-
plasty does not  necessarily represent  a true aortic aneurysm, as enlargement  is
primarily  due  to  the  presence  of  a  large  synthetic  patch.  Native  aortic  wall
growth does occur post surgery. Patch enlargement  remains a safe method  for
repair of coarctation.

P369
Single  stage  repair  for  intra  cardiac  anomalies  associated  with  arch
obstructions  without  circulatory  arrest
Murthy  KS,  Robert  C,  Mohanty  SR,  Roy  V, Usha  K,  Shardha  S,  Cherian  K  M
Institute  of  Cardiovascular Diseases, Chennai,  India.

Intracardiac  defects  associated with  arch obstruction  is a complex  congenital
anomaly. Conventional surgical treatment  for  this anomaly is two stage proce-
dure. Recently  aggressive  approach  has been  adopted  to  treat  this  anomaly
with  one  stage. We  report  our  experience  with  single  stage  repair  without
circulatory  arrest. >From June ’99 to  Nov.2000,9  patients  were  treated  with

single stage correction  for  various  intra  cardiac  defects  associated  with  aortic
arch obstructions.The age ranged from 2 months to 3 yrs (mean  1.2 years).The
clinical  spectrum  included VSD-3, DORV.VSD-3, dTGA VSD-2,  subaortic
obstruction-1. Seven patients  had  coarction  and  two  patients  had  significant
hypoplasia  of aortic  arch  with  coarctation. All  patients  were  operated  under
CPB. During cooling the arch and neck  vessels and thoracic aorta distal to the
coarction  segment  were  dissected  to  a  sufficient  length. The  coarct  segment
was resected between the two clamps and end to end anastomosis was done. In
arch  hypoplasia  the  cerebral  perfusion  was  maintained  through  innominate
artery  while  rest of  the  neck  vessels  were  snared. Under  cardioplegic  arrest
intracardiac repairs such asVSD closure, arterial switch operation and subaortic
resection were performed. Tissue to tissue anostomosis  was achieved in all the
patients.  There  was  no  hospital  mortality  and  no  neurological  deficit.
Postoperative  echocardiogram  showed  no  residual  coarction  or  intracardiac
defects. There were no reoperations  and  late deaths. It  reduces the number  of
operations, hospitalisation and cost. Most of the repairs could be done without
circulatory arrest. Early and mid term results are excellent.

P370
Aortic Valve Stenosis: A Thirty Year Experience
Andrew  N.  Pelech, Curtis  Strong,  Marc  Dao,  Stuart  Berger,  Raymond  T.  Fedderly,
David  Z.  Friedberg,John  P.TIiomas,JamesTweddell,  S.  Bert  Litwin
Children’s  Hospital  of  Wisconsin,  Medical  College  of  Wisconsin,  Milwaukee,
Wisconsin,  USA

A  thirty-year  retrospective  review  of  all  patients  undergoing  therapeutic
interventions  for  aortic  valve  stenosis  at  Children’s  Hospital  of Wisconsin
since  September  1969  was performed. This  included  238 procedures  in  173
patients,  including  54  infants  (31.2%)  with  critical" aortic  stenosis  and  37
patients  (21.4%)  with  significant  associated  cardiac  malformations.  Initial
operative approach included balloon aortic  valvuloplasty in 30 (17.3%), open
commissurotomy  on  cardiopulmonary  bypass  in  110  (63.6%), valvotomy
under  inflow  occlusion  technique  in  28  (16.2%),  and  mechanical  valve
replacement  or Ross  procedure  in  5  (2.9%). Clinically  significant  operative
outcomes  were  defined  as: good  (residual  gradient  <30  mmHg,  regurg
<grade 2), fair  (grad  <50 mm Hg, regurg  2̂3)  or poor  (early  reintervention,
grad >50 mmHg, regurg >3). Results:The  early operative outcomes in those
infants  with  critical aortic stenosis  (54 pts) are presented  in table  l.The  early
results  of  all  173 patients  are  presented  in  table  2. Follow-up  on  155 initial
survivors was 5.7 yrs (range 0 to 25.7 yrs).Ten of 29 survivors (34.5 %) having
undergone  initial  balloon  aortic  valvuloplasty  underwent  reoperation  at a
mean of 3.8 +  3.04 yrs.Twenty-two of 106 pts (20.8%) who underwent open
commissurotomy  as an initial approach required reoperation  at a mean of 7.3
+ 5.30 yrs. (Kaplan-Meier, p<0.01) Conclusion:The palliative nature of aortic
valve surgery  is again apparent. Inflow  occlusion  is of historical interest. Open
commissurotomy  and  balloon  valvuloplasty  provide  equally  effective  imme-
diate results in the patient with critical aortic stenosis. Overall, open commis-
surotomy provides a more effective  and longer lasting operative  result.

P371
Use  of the valve-sparing  Konno procedure  for complex  left  ventric-
ular outflow  tract  obstruction
Christopher A  Caldarone, Douglas  M  Behrendt
University  Of  Iowa,  Iowa City,  USA

Complex  left  ventricular  outflow  tract  obstruction  (LVOTO)  with  normal
aortic  valve function  requires aggressive resection in the subaortic region and
preservation  of the  aortic  valve. The  valve-sparing Konno  procedure  (vsKP)
allows generous exposure of the LVOT  from  the  left  ventricular  apex  to  the
interleaflet  trigones of the  aortic  valve. Widespread  use of this procedure  has
been  limited  by concern  over  injury  to  the  aortic  valve, the  conduction
system, and residual VSD.The  vsKP was used in eleven  patients  (age 1 to  31)
for  LVOTO  associated  with  previous  subaortic  membrane  resection  (n=8),
diffuse  subaortic hypertrophy (n=2), and previous closure of ventricular septal
defect  (n=l). Ten of  the  patients  had  undergone  previous  LVOT  resection.
There  were  no  perioperative  deaths. LVOT  peak  gradients  by  echocardio-
gram  were  77+/-22  mmHg  (preoperative)  and  19+/-18  mmHg  at  most
recent followup (p<0.001 vs preop). Aortic insufficiency  was mild or  less in all
cases. There  were no  cases of  permanent  heart  block.  Small  residual VSD’s
were present  in 4 patients  (36%). Median followup  is 3.4 years.The  modified
Konno procedure can effectively  relieve complex LVOTO and preserve aortic
valve function.  Small residual VSD s were common but clinically  insignificant.
Extension of this procedure for  use in die initial presentation of LVOTO may
be appropriate  in cases at increased risk of recurrent LVOTO.
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P372
Determination  of  the  severity  of  aortic  stenosis  using  cardiopul-
monary  stress  testing
YetmanAT,KingS.
Arkansas  Children’s Hospital, Division  Of  Pediatric Cardiology,  Little  Rock,AR,
USA

Children with aortic stenosis (AS) may have impaired aerobic capacity. Studies
however  have demonstrated  no  relation between oxygen consumption  (V02)
and the  degree  of stenosis. We sought  to determine  the  relationship  between
the  degree  of AS  and  other  measures  of  aerobic  capacity  using  cardiopul-
monary  stress testing  . Sixteen  patients  with  an  age of  14.4+/-4.1  years and
weight of 59.4+/-21.9 kg were studied. Exercise variables were expressed  as a
percent  of  predicted  (ppm)  based  on  a healthy  age-gender-race  matched
control  group. Resting supine  echocardiography  performed  prior  to  exercise
demonstrated  peak  and  mean  gradients  (Pkrest  & Xrest)  using  blind  CW-
Doppler from the suprasternal notch of 48.6+/-22.1 and 25.5+/-14.2  mmHg
respectively. Peak and mean gradients obtained with the patient upright on the
cycle-ergometer  at  peak  exercise  (Pkex  &  Xex)  were  97.5+/-40.4  and
44.7+/-19.1 mmHg  respectively. There  was no  correlation  between V02 and
echocardiographic  gradients. Patients  with  higher  PKex  and  PKrest  had a
depressed rise in oxygen pulse (r=-.76, p=.0O06 and -.73, p=.001  respectively)
while  only  PKex  was  correlated  with  an  increased,  change  in  [D],
[D]HR/[D]work  (r=.54, p=.O3), increased  [D]VE/[D]VC02  (r=.51,  p=.O4)
and  reduced  [D]V02/[D]work  (r=-.57, p=.02).The  degree  of aortic  stenosis
did  not  correlate  with  the  presence  of  ST  changes or  BP  response. Patients
requiring  aortic  balloon  angioplasty  had  higher  PKrest  and  Xrest  (67  vs 38
mmHg, p=.006  and  38  vs  18 mmHg, p=.O2), higher  PKex  and  Xex  (135
mmHg vs 75 mmHg, p=.001 and 59 mmHg vs 36 mmHg, p=.02), lower ppm
[D]oxygenpulse/[D]work  (49 vs 78%, p=.OO3), greater ppm  [D]VE/[D]VC02
(116  vs  96%, p=.05)  and  steeper  [D]HR/[D]work  (4.7  vs  3.6,  p=.O4).
Cardiopulmonary  stress  testing  is of  greater  utility  than  cardiac  stress  testing
alone for  identifying patients with significant  aortic stenosis. Exercise echocar-
diographic gradients correlate better with measures of aerobic  performance.

P373
Strategy  and  long-term  results  of  the  Fontan  procedure  with
systemic  ventricular  outflow  obstruction
Hiramatsu,T., Imai,Y., Sco, K.,Aoki  M.,  Shin’oka,T., OhtaJ.,  lsomatsu,Y.,  Hagitw,
I.,  KashiwagiJ.,  Ishiyama, M.,  Satoh,  K.,  Okamura,  77
Tokyo Women’s  Medical University,  Pediatric  Cardiac  Surgery,  Shinjuku-Ku,  Tokyo,

Japan

To achieve unobstructed  blood flow from  the systemic ventricle  to  the  aorta
is important  at the  Fontan  procedure  for  complex  cyanotic  congenital  heart
disease  when  there  is  systemic  ventricular  outflow  obstruction  (SVOO).
Twenty-three patients underwent  the  Fontan procedure with  SVOO. Sixteen
patients  had  had  prior  pulmonary  artery  banding  and  SVOO  had  been
progressed in 6 patients after  the Fontan procedure. Main diagnosis  was single
ventricle in  11 (SLV 8, SRV 3),TA in 4, d-TGA in 2,1-TGA in 2, DORV in 2,
andAV  canal  in  2.The  average  age  was 6.6  years  and  the  SVOO  gradients
ranged  from  0-100  (average  30.4) mmHg. The  Damus-Kaye-Stansel  (DKS)
procedure  was performed  in  16  (Lamberti’s  modification  in 11, end  to  side
anastomosis  in  5),VSD or bulboventricular  foramen  (BVF) enlargement  was
performed  in 8, and muscle resection  was performed  in 6. Lamberti’s  modifi-
cation (double-barrel  method)  is our  first  choice  if pulmonary  valve  is intact
since  1994. There  was no  early  death  and  one  late  death  of  SRV (4.3%).
Follow-up  ranges from  5 months to  14 years  (average 4.7  years). Nineteen of
the  23 patients  have  undergone  recatheterization. There  are  0̂20  (average
1.8)  mmHg gradients  in the  SVO tract, and CVP  ranges  from 9-20  (average
14) mmHg. In  all patients who underwentVSD or BVF enlargement,  regular
sinus rhythm  is maintained. Regarding  the  DKS procedure, there  is minimal
progression of semilunar  valve insufficiency  except  1 patient who  underwent
the end  to side anastomosis with moderate  pulmonary  regurgitation postop-
eratively. Long-term  results of the Fontan procedure with SVOO are satisfac-
tory. SVOO  could  be  progressed  after  the  Fontan  procedure  if  there  was
morphological  obstruction;  therefore  the  appropriate  strategy  to  relieve
obstruction to systemic blood flow should be performed  concomitantly  at the
Fontan procedure.

P374
Subaortic  stenosis  ^  does  anatomy predict  clinical  profile?
Sachin Khambadkone, Sabine Kleinert*, Ian Sullivan
Department  Of  Cardiology  ,  Great  Ormond  Street Hospital;  Senior Editor,  Lancet;
London,  UK

Between  1982 and  1997, all patients diagnosed  with  subaortic  stenosis (SAS)
were  identified  from  echocarfiography  log  books  and  operative  notes. 138
patients  were  divided  into  6  anatomic  groups:  1  isolated  SAS  (n=69),  2
ventricular  septal  defect  (VSD)  and  SAS (n=27), 3  right  ventricular  (RV)
muscle bundles with 2 (n=ll),4  coarctation  (CoA) with  SAS (n=ll),5  CoA
with VSD and SAS (n=9),6  major mitral  valve abnormality  associated with 5
(n=ll).  Isolated  SAS  had  a significantly  later  age  at  diagnosis  compared  to
other  groups,  by  independent  t  tests  (mean  6.67yr  vs  3.53,  p<0.0001).
Intergroup  analysis  was  done  using ANOVA  with  Bonferroni  post  hoc
testing.The  gradient  at  diagnosis  was significantly  higher in  Groups  1 and 6,
however, age-corrected  gradient  (gradient  divided  by  age )  was  significantly
higher  in  Group  6. Group  1  was operated  at  a  significantly  older  age  than
Group 6 (p<0.01) with  a higher preoperative gradient. Group 6 had a higher
age-corrected  preoperative  gradient  than  the  other  groups. Resection  was
done  in 53,myectomy  in 41, Konno-type operations  in 2 and details unavail-
able in l.with  4 deaths (1 in Group  1  and 3 in Group 6). 13 underwent reop-
erations (7 in Group  1  with 1 death, 3 in Groups 4 and 6 with 2 deaths).There
were 9 recurrences ( gradient  >  40mm Hg  at followup  ), with no  differences
between  various  groups. 65  patients  had  serial  followup  echocardiograms
with mean  followup  duration  of 4.5 years. 23 showed  significant  progression
(gradient  >  50  mm Hg  at end  point)  compared  to  25  with  no  progression
(gradient  <  25  mm  HgJ.This  did  not  vary  significantly  between  various
anatomical  groups.  In  conclusion, anatomical  types  determine  age  of onset
and severity of subaortic stenosis but do not  predict  progression.

P375
Mid  to  long  term  result  of  intraventricular  repair  for  Taussig-Bing
Anomaly  ^  in the aspect of  left ventricular  outflow  tract  obstruction
Shigemitsu  Iwai,  Koji  Kagisaki,  Shigeaki  Ohtake,  Yoshiki  Sawa,  Norihide
Fukushima,  Takayoshi Ueuo, Hitoslii Suhara,  Toshihiro Funatsu,  Masamichi  Ono,
Takanori  Shibukawa, Tomoko  Kita, Tom Matsushita,  Hikam  Matsuda
Osaka, Suita, Japan

Current  surgical  approaches  for  the Taussig-Bing  anomaly  include  arterial
switch operation (ASO) with  ventricular septal defect  closure and Kawashima
intraventricular  repair  (IVR).  Left  ventricular  outflow  tract  obstruction
(LVOTO) is a concern  after  IVR. Since 1969,19 children underwent  surgical
repair ofTaussig-Bing  anomaly. Among these patients, IVR  was performed  in
5 patients and ASO was performed in 4 patients. Age at operation ranged  from
8 months  to  8 years. In  IVR  group, 4 patients  had  side  by  side  great  arteries
and one  had oblique relationship. In ASO group, two patients had anteropos-
terior great arteries and the others had oblique great arteries. After  IVR, there
was one operative death due to septicemia. In ASO group  there were 2 oper-
ative deaths due to low cardiac output. In IVR group, the  narrowest  distance
from the tricuspid ring or chordae to the pulmonary  valve ring (T-P distance)
was ranged  from  8 to  18mm, these  values  were  79 to  126% of normal  aortic
diameters. Postoperative  pressure gradient  across left  ventricular  outflow  was
ranged  from  0 to  20 mmHg. Two patients  had  no  LVOTO  after  13 and  31
years after  repair. Other 2 patients revealed to have significant  LVOTO after  9
and  14 years after  repair. One  patient underwent  revision  of the  intraventric-
ular baffle. At the revision, calcified  thick peel on the baflle  was thought  to be
the major  cause of LVOTO. T-P distance  was  16mm  (108% of normal  aortic
diameter), although it was 8mm (79%) at the initial repair.The other  is waiting
for the revision. In conclusion, Kawashima intraventricular repair yields excel-
lent early and late results despite oflate LVOTO. LVOTO was safely  treated by
the revision of the baflle  with  the grown T-P distance.

P376
Subaortic  stenosis  : do  associated  anomalies  predict  presentation,
progression  and  recurrence?
Sachin Kiiambadkone, Sabine Kleiticrt*,  Ian  Sullivan
Department  Of  Cardiology  ,  Great Ormond  Street Hospital; Senior  Editor,  Lancet;
London,  UK

Subaortic stenosis (SAS) was diagnosed in  138 patients between  1982 -  1987,
and grouped according to associated abnormalities: gr 1  isolated SAS n=69, gr
2 with  ventricular  septal defect  (VSD) n=27, gr3 with VSD and  RV muscle
bundles n= l l ,  gr  4  with  coarctation  (CoA) n = l l ,  gr5  with VSD  and  CoA
n=9, gr  6  with  LV inflow  obstruction  and  Coa n = l l .  Patients  with  valvar
aortic  stenosis  and  AV septal  defect  were  excluded.  Isolated  SAS  was diag-
nosed  later  than  other  groups  (6.67+3.92  v  3.53+3.87,  p<0.0001).The
gradient  at  diagnosis  was  higher  in  grps  1 and  6; however,  age-corrected
gradient  (gradient/age)  was  higher  in  gr6  alone.  65  pts  with  mild  SAS
(gradient < 25mm Hg) had serial p’reop echos, mean followup 4.5yr; progres-
sion of obstruction  (gradient  >  50mm  Hg)  occurred  in 23, but  this did  not
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vary between groups. Surgery for  SAS was performed  in 97 pts ( resection 54,
myectomy 41,Konno  2) with  4 deaths (1  gr  1,3  gr  6) .Age at surgery  for  SAS
was younger  for  gr  6 pts compared  to gr  1 (3.24+2.98  v 8.58+4.59, p<0.01).
Reoperation  for recurrence  was required  in  13 ( 7 grl  with  1 death, 3 in gr 4
and  6, 2  deaths). Recurrence  (gradient  >40  mm  Hg)  occurred  in  9  other
patients with no  difference  between groups. Serial  left  heart obstructions was
associated  with  more  severe  SAS at younger  age, required  earlier surgery  and
had high mortality.Associated abnormalities did not otherwise predict progres-
sion of mild  SAS preoperatively, nor post operative recurrence in survivors.

P377
Primary  repair  of  coarctation  or  interruption  complex  using
isolated  cerebral  and  myocardial  perfusion
Ishino,K.,  Kawada,M.,  Kasahara,S.,  Arai,S.,  Hisamochi,K.f  Sano,S.
Okayama  University  Medical  School,  Okayama-Cily,Japan

To prevent possible neurologic  injury  after  hypothermic circulatory arrest, we
have  repaired  aortic  arch obstruction  (AAO) with  cardie  defects  in one  stage
using isolated  cerebral and myocardial  perfusion  (ICMP). For the  last 5 years,
28 infants  with simple AAO (CoA withVSD=18, IAA withVSD=10) and  10
with  complex  AAO  (CoA  with  critical  AS=3,  Taussig-Bing  DORV=4,
VSD+PAPVC=1,  IAA  with  AP  window=l,  VSD+SAS=1)  underwent
primary  total  correction. An  arterial  cannula  was  inserted  either  into  the
ascending  aorta  or  into  a  polytetrafluoroethylene  graft  which  was  anasto-
mosed  to  the  innominate  artery. A  cross-clamp  was  placed  between  the
innominate  and  left  carotid  arteries, and  an end-to-end  arch anastomosis  was
performed  as much  as possible  with  brain  perfusion  and heart beating. In  13
patients, the innominate  artery  proximal  to  the  graft  was then secured  down
and the arch anastomosis  was extended to the distal ascending aorta  providing
isolated  cerebral  perfusion.  After  arch  reconstruction,  the  clamp  was  moved
onto the ascending aorta, and intracardiac  defects  were repaired with cardio-
plegic arrest.The  mean  ICMP  time  for  all patients  was  15+/-5  min  (range:
3̂25  min). Descending  aortic  clamp  time  was longer  than  30 min  in only  3
complex AAO patients.There were no early and  1  late death (96% survival) in
simple AAO  group, and  2  early  and  2  late  deaths  (60% survival)  in  complex
AAO  group.  Primary  repair  of AAO  and  cardiac  defects  can  be  performed
without  use  of  total  circulatory  arrest. The  ICMP  technique  may  offer
substantial brain and myocardial protection during aortic arch reconstruction.

P378
The changing  fate  and  survival of newborns  with  pulmonary  atresia
or critical  stenosis  and intact  ventricular  septum
Di  Carlo, D.,Tomasco,  B.,  Squilicri,  C,  Dc  Zorzi.A.,  Carolli,A.,  Di  Donalo,  R.,
Ballcrmi,  L.
Ospedale  Pcdialrico Bambino  Gesii,  Rome,  Italy

The  hypothesis  that  new  protocols  may  favourably  affect  the  prognosis  of
individuals  with  PA or  critical  PS  was  tested. Method:  in  surgical  era  1,
(1982-1987), a systemic  to  pulmonary  shunt  was performed  in  all  neonates,
followed  by  early  (=1  mo.)  RV  decompression  or  later  Fontan  repair.
Subsequently  (19881̂996),  palliative  procedures  were  adapted  to  RV
morphology /size; Fontan repair  was staged by intermediate BCPA +/ -  retro-
grade RV decompression. In the contemporary  era, RV overhauling and one-
and-a-half  ventricle repair  were increasingly employed. Results: one-hundred
twenty-five  newborns  were treated. Hospital mortality  at palliation  was 47%,
15%, 12%in the 3 eras (1 vs 2 p=0.004,2 vs 3 p=NS).Among81  survivors,53
were suitable  for  biventricular  repair; 25  (47%)  reached the final stage, 5(9%)
died  and  23  (43%) await  repair. Eleven  pts were considered  for  Fontan  repair
in period  1 (41%), 16 (25%) in period 2+3 (p=0.21). In period  1,7/11 candi-
dates for Fontan died (mortality 64%); in period 2 and 3, mortality was 25% (1
vs  2+3  p=0.11).  Biventricular  repair  was  achieved  with  13%  hospital
mortality  in  period  1,  14% in  period  2 (p=0.67). Partial  biventricular  repair
was elected for  11 pts (all in eras 2 and 3) and obtained by 3 pts so far.Actuarial
survival proportion  at mean  follow-up  interval  (84 mos, range  0.52̂19)  was
61%.  Conclusion:  neonatal  mortality  was  significantly  reduced  by  relating
initial palliation  to  RV morphology/size. Two trends may become  significant
in the future:  1) the reduction  in mortality  towards Fontan repair by interme-
diate  procedures; 2) the  increasing proportion  of pts who  reach complete  or
partial biventricular  repair.

P379
Coarctation  of  the  pulmonary  artery: diagnosis  and  surgical  treat-
ment
Fasano ML,Tagliente  MR,Adurno  G,  Stefanelli  G,  Vairo U.
Pediatric Cardiology and  Cardiac Surgery, San  Carlo Hospital,  Potenza,  Italy

Coarctation of the pulmonary artery  (CoaPA) is a spontaneous acquisition of
proximal  pulmonary  artery  branch  stenosis  often  found  in  patients  with
pulmonary atresia and ventricular septal defect  (VSD). From  1994 to October
2000,  we  reviewed  all  patients  with  critical  pulmonary  obstruction  and
normal  confluent  pulmonary  arteries(CPA), survived  to  neonatal  Blalock-
Taussig  (B-T) shunt. Eight  of  71  patients  (11.2%)  were  found  to  have  left
CoaPA  4.5  to  22  months  after  surgery.  In  addition  to  pulmonary  atresia, 8
patients had:a) tricuspid atresia(4); b)tetralogy of Fallot (TOF)  (3); c) transpo-
sition of great arteries and VSD  (1).A11 patients had left-sided  aortic arch and
single  ductus  arteriosus  omolateral  to  CoaPA. Diagnosis  was  found  , in  all
patients, by echo and confirmed  by angiocardiography. One  patient  was lost
to  follow-up, most  underwent  additional  procedures  of  left  B-T  shunt  (6
cases) and TOF with  CoaPA repair  (1  case). Hospital  mortality  was 12.5% (1
case). To  a  mean  follow-up  of  10 months,  clinical  data  were  excellent  in  5
patients,  while  catheterization  data  demonstrated  growth  of  discontinuated
pulmonary  artery diameter to near normal  value. CoaPA is a tedious compli-
cation, whose missing early detection, prolong surgical plan and  compromise
expected  mortality  and morbidity. CoaPA is to be considered  an indipendent
risk  factor  of death  and surgical  neonatal  approach  of the  lesion  might  keep
more  chances of success.

P380
Natural  history  of  the  intraparenchymal  vasculature  in  complex
pulmonary  atresia
Laszlo  Kiraly, Geza  Fontos,Andras  Szatmari,  Karoly  Lozsadi
Hungarian  Institute  Of  Cardiology,  Pediatric Cardiac Centre, Budapest,  Hungary

Objective. Progressive extrahilar obstruction  of major  aortopulmonary  collat-
eral  arteries  (MAPCAs)  in  complex  pulmonary  atresia  (CPA)  is well  docu-
mented. We studied  the  natural  history  of  intraparenchymal  vasculature  to
observe difference whether it was connected to MAPCAs or native pulmonary
arteries  (PAs).Tracheal diameter  was identified  as an independent,  age-related
factor  to  tabulate  a ratio  for  vessels’ diameter  change  with  time. Patients  and
Methods. 40 patients with CPA were studied in whom the pulmonary circula-
tion depended entirely or predominantly  on MAPCAs. There were  confluent
PAs in 95%,absent arterial duct in 85%.Age at study-entry was: 1.5-16months,
(mean: 3.5months),  study-period  spanned:  0.51̂5.4years  (mean: 7.5years).
Only systemo-pulmonary shunt cases were included. Consecutive  angiograms
were  availabe  in  94% to  assess the  size  at  hilum, and  branching  pattern  of
MAPCAs  (3.4/patient)  and  the  PAs. Lower  third  tracheal  diameter  was
measured to express vessel/trachea  ratios. Results. Over the study period there
was  a  decrease  in  RPA+LPA/trachea:  0.63-0.57  (NS),  MAPCAs/trachea:
0.94-0.67  (p=0.01),  (in  the  first  year-of-life:  0.94-0.71  (p<0.001)),
hilum(PA+MAPCA)/trachea:  1.20-1.17  (p=0.05). Ebbing  of  MAPCAs  at
hilum so as intraparenchymal vasculature was parallel to, albeit, less pronounced
than  obstruction  rate  of the  extrapulmonary  vessels. DAo/trachea: 1.21̂1.29
(NS). Conclusions. MAPCAs fare worse than native PAs.Attrition rate is faster
at a younger  age. Accompanying extrapulmonary obstruction- with time- the
intrapulmonary  vascular  bed  becomes  less  amenable  for  entertaining  the
whole  cardiac output. Systemopulmonary  shunts do not enhance  PA growth.
An early, aggressive surgical strategy  is advocated. Intraparenchymal  excavation
rather  than  extrapulmonary  unifocalisation  may be  needed  to  create  hila.
Interventions should  focus on maximizing the number of bronchopulmonary
segments  connected  to  hila. Plotting  the  tracheal  diameter  is  ideal  for  the
follow-up  the  change  of  the  pulmonary  vasculature  as  it  is  readily  available,
independent from the morbidity.

P381
Complete  unifocalization  in  infancy  for  tetralogy  of  fallot  with
pulmonary  atresia  and  major  aorto-pulmonary  collaterals  via
median  sternotomy: early  experience
B.  As/our,  S.  Ddbritz,  M.  Deiwick,  D.  Hammel,  G.  Kehl,  I.  Hornig-Franz,.  C.
Schmidt,  77i. KohlJ.  Vogt, B.  Reichardt, H.H.  Scheld
Uniivrsity  Of  Muenster, Muenster,  Germany

Background: Tetralogy  of  Fallot  with  pulmonary  atresia  and  major  aorto-
pulmonary  collaterals  (TOF/PA/MAPCAs)  is characterized  by  a heteroge-
neous  pulmonary  blood  supply. The  vasculature  is in  its healthiest  state  in
infancy.  Distal  stenoses, liypoplasia  cr  pulmonary  vascular  disease  develop
almost always. Attrition  is highest in infancy. Results of staged  unifocalization
have not  been convincing. Some investigators  have accomplished  promising
early results of complete  unifocalization  via median sternotomy. This  has led
us  to  start  correcting TOF/PA/MAPCAs  by  complete  unifocalization  in
infancy. Methods: Since January 2000 four infants underwent complete  unifo-
calization  via  median  sternotomy.  Our  emphasis  was  to  obtain  antegrade
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blood flow to  every single collateral  via a right  ventricle  (RV) to  pulmonary
artery  (PA) continuity  after  reconstruction  of the central  PAs using collateral
to collateral anastomoses. Results:All MAPCAs regardless of size and position
were recruited to create central bilateral pulmonary arteries using only native
tissue  with  the  help  of  autologous  pericardium.  RV  to  PA continuity  was
accomplished  using  valved  cryopreserved  homogcafts.  The  number  of
MAPCAs  per  patient  ranged  from  two  to  five. One  patient  had  no  native
central pulmonary  artery; his VSD  was  left  open  due  to  multiple  peripheral
stenoses  of  the  MAPCAs. After  balloon  dilation  of  the  MAPCAs  three
months later, he currently  awaits VSD closure. All infants  survived the proce-
dure  with  no  complications  and  were  discharged  home.  Conclusion:  Our
initial  experience  of  repair of TOF/PA/MAPC  shows that  complete  unifo-
calization  of  all  MAPCAs  via  median  sternotomy  in  infancy  can  be
performed  with  low  risk.  It  provides  normal  physiology  early  in  life  and
presumably  avoids  a series  of  palliative  procedures  and  prosthetic  material.
Long-term follow-up  is mandatory to determine whether  subsequent opera-
tions are limited to homograft  replacements only.

P382
Late results after right ventricular outflow  tract reconstruction  using
pedicled  autologous  pericardiu
Tetsuya Kitagawa,Takaki  Hori,Yulaka  Masuda,Takashi  Kitaichi,TakashiTominaga,
Takashi  Otani,  Eiki  Fujimoto,  Takako  Hamamoto,  Hirolsugu  Kuwbe,  Telsuya
Manabe, Kazuhiro  Mo
Department  OfCardioi*ascular  Surgery,Tokushima,Japan

Background. Early removal of cyanosis and ventricular load has several poten-
tial  physiological  advantages. The  potential  for  growth  of  a new  pulmonary
arterial  trunk  (PAT)  using  viable  autologous  tissue  may  reduce  the  need  of
reoperation  to  replace  the  PAT with  an  extracardiac  conduit  after  the  child
grows  up. The  aim  of  this study  is to  assess the  late  results  after  PAT recon-
struction  using  pedicled  autologous  pericardium  (PAP). Methods. Between
June  1993  and  February  1999, when  7  patients  including  4  infants  with
tetralogy of  Fallot  with  pulmonary  atresia, and  1 neonate  with  truncus arte-
riosus underwent  complete  repairs, and  1 girl  with congenital  aortic  stenosis
underwent  Ross  procedure  at  16–17  months  of  age  (range,  12  days-41
months),  PAT  reconstruction  using  PAP  was  performed.  The  PAP  was
reversed without  undue  tension to direct  its smooth phase  toward the lumen
of the  PAT. In the  former  3 patients, the  left  atrial  appendage  and  PAP were
interposed  longitudinally  to  create  more  viable  posterior  wall  of  PAT.
Consecutively  6  patients  underwent  PAT reconstruction  using  PAP only.
Results.There  were no early or late deaths, and no re-operations. All patients
have  nearly  normal  arterial  oxygen  saturation  (97%–1%). Three  patients
required  balloon  pulmonary  angioplasty  for  branch  pulmonary  artery
stenoses, and one of them showed an aneurysmal dilation of PAT. The other 8
patients  remain  free  of  residua  at  a mean  of  40–26  months  (range,  17̂85
months), and growth of the  PAT was observed. Conclusions. This  experience
indicates  that  PAT  reconstruction  using  PAP  is  associated  with  good  late
outcomes, and it might be applied to most infants to remove cyanosis and vent

P383
Repair  of  pulmonary  atresia  with  ventricular  septal  defect  without
the  use of  a conduit
ZohairAI  Halees, Mohammed  Kandeel, FadelAl  Fadley
King  Faisal Specialist Hospital  & Research Centre, Riyadh,  Saudi  Arabia

Objective: Generally  a conduit  is needed  to  establish  the continuity between
the  right  ventricle(RV)  and  the  pulmonary  artery(PA)  in  total  repair  of
pulmonary  atresia  with  ventricular  septal  defect  (PA/VSD). However,  there
are  many  drawbacks  for  the  use  of  conduits  and  there  is  always  a need  for
reoperation.Therefore, there are advantages in accomplishing a repair without
conduits  whenever  feasible. Methods: Between  Oct  1988 -July  2000, 29
patients  diagnosed  with  PA/VSD  underwent  total  repair  without  the  use of
conduit.  Surgical  technique: the  pulmonary  arteries  are  widely  mobilized,
systemic to pulmonary artery shunts, a PDA or a ligamentum  are divided and
not just  ligated.The  PA is then  pulled to the edge of the  RV ventriculotomy
and  a direct  anastomosis  established  posteriorly. Anteriorly  a  transannular
patch is used.The VSD is closed. Age ranged from 7 month to 7 years, median
2 years. Female: 17 Male: 12. All had previous palliation by either one or  two
shunt  procedures. Three  patients  had  hypoplastic  central  PA’s  that  needed
augmentation. Results: There  was no  mortality. There  was one  mediastinitis
and one wound infection  and two neurological complications. Mean  RV/LV
systolic pressure ratio  was 0.6. Patients were followed  for a mean of 4.5 years.
All  are  in  NYHA-FC  I-II  though  20/29  are  on  cardiac  medications. One
patient needed reoperation  for implantation of a pulmonary homograft  in the

pulmonary  position  because  of  progressive  RV dilatation  with  dysfunction.
Conclusion: This  technique  simplifies  to  some  extent  the  surgical  repair  of
PA/VSD  and  it  can  be  applied  for  many  patients  considered  for  the  repair.
Long-term  course  of these  patients may be  at  least  similar  to  the  long-term
results ofTetrology  of Fallot repair.

P384
Management  of  infants  with  PA.VSD, very  diminutive  central  PA
and  MAPCAs
Yamaguchi, M.,  Yoshimura  N.,  Oka,  S.,  Ootaki,Y.,Yoshida,  M.
Department  Of  Cardiovascular Surgery, Kobe  Children’s  Hospital,  Hyogo,  Kobe,
Japan

To  assess  the  validity  of  treatment  policy  of  central  shunt  creation  with
concomitant  ligation of dual supply MAPCAs  as staging procedure  for  infants
with  pulmonary  atresia  plus VSD  (PA.VSD)  and  very  diminutive  central
pulmonary  artery  (CPA), surgical  results  of  9  infants  in  the  last  7  years  are
reviewed. Patient’s age ranged from 1̂12(mean  4) months, weight 2.48̂.1(4.8)
Kg, size  of  CPA  1.5-3.5(2.4)  mm, number  of MAPCAs  2-6  (4.4), and  PA
index  158̂1(50).  At  the  initial  catheterization,  minute  distribution  of
MAPCAs  and  their  relation  to  CPA are  visualized  using  repeated  segmental
aortographies to distinguish whether they are a dual supplier or a single source
of blood  supply  to  the  affected  area  (arborization  anomaly). At  operation, a
median sternotomy was used in 7 of 9 patients, and a thoracotomy in 2. A short
4 mm Golaski graft  was anastomosed end-to-end  to the main PA, and end-to-
side or side-to-side  to  the aorta  using continuous 7-0  or 6-0  polypropylene.
Number  of  dual  supply  MAPCAs  ligated  concomitantly  ranged  from
2-4(2.6). During  a mean  follow-up  of 47+/-11  (range  2-88)  months, addi-
tional  staging  procedures such  as Blalock-Taussig shunt, unifocalization,  liga-
tion of MAPCA, and  PA plasty were carried out  in 6 patients on 7 occasions.
All patients are alive and 4 have proceeded to biventricular  repair, 1  and 4 each
waiting  for  definitive  repair  and postshunt  investigation. Mean  PA index of 6
patients  who  had  reinvestigation  at  a  mean  interval  of  37+/-4  months,
increased significantly from 53+/-11 to 281+/-64  (range  102-493)  (p<0.05).
In  conclusion,  our  treatment  protocol  has  proven  satisfactory  in  attaining
symmetric  PA growth and increases the chance of reaching to corrective oper-
ation in patients with  very diminutive central pulmonary arteries.

P385
No  difference  in  right  ventricular  myocardial  fibrosis  at  correction
of PA.VSD with  or without  SPCA’s
dejong  PL,  Peters THF,  Klotnpe  L, Sharma  HS,  BogersAJJC
Department  Of  Cardio-Thoracic Swgery,T\\oraxcentcr, Rotterdam, Tlie  Netherlands

We investigated  whether  after  staged correction of PA.VSD with  SPCA’s the
right ventricular  (RV).myocardium showed more fibrosis than at correction of
originally duct-dependent  PA, VSD. In RV biopsies, at the time of correction,
the expression  of collagen and fibronectin as well as mRNA  levels of collagen
la and HI and fibronectin were studied in 8 pts with PA.VSD.SPCA’s and in 6
pts with originally ductdependent  PA,VSD (age at correction  3.2 +/-  0.4 vs.
1.7  +/-  0.2  yrs, p<0.05). Video  image  analysis  did  not  show  a  significant
difference  in  total  collagen(10.8 +/-  2.3  vs  7.6 + / -  1.3%), or  interstitional
collagen  (10.2 +/-  2.3  vs 7.2 +/-  1.3%)  and  total  fibronectin  (7.2 +/-  1.5  vs
7.5  +/-  1.7%), or  interstitional  fibronectin  (6.9  + / -  1.6  vs  7.5  +/-  1.8%).
Perivascular  collagen  and  fibronectin  was not  significantly  different  in  both
groups. There  were  also  no  differences  in  mRNA  levels  of  collagen  la,
collagen  III and fibronectin. We conclude  that  the  time  necessary  for  staged
unifocalisation  in  PA,VSD,SPCA’s  does  not  result  in  more  RV  fibrosis
compared to correction of originally ductdependent  PA.VSD at younger age.

P386
Rehabilitation of the pulmonary  arteries (PAs): a logical approach  in
pulmonary  atresia, VSD, Extreme hypoplasia of  PAs
Metros D.,  Chetailk  P., Kreitmann  B.,  FraisseA.,  Chez  O.,RiberiA.
LaTimone  Children’s Hospital, Marseille,  France

Among 63 patients with pulmonary atresia and VSD, 10 patients with extreme
hypoplasia  of the  PAs (mean Nakata index 20 mm2/m2)  and MAPCAS, have
been submitted  to a rehabilitation" of the  PAs with  several steps : 1) connec-
tion  between  RV and  PAs, 2)  interventional  catheterizations,  3)  complete
correction  with  or without  unifocalisation. We report  here the  results of this
approach. The  RV-PA  connection  was  direct  (9)  or  with  an  homograft
conduit  (1), done  under  normothermic  CPB  in  patients  aged  4.9  months
(range 0.1-18  months). Subsequendy, 6 underwent  interventional  catheteri-
zations  (dilation  and  stems  in  the  PAs,  MAPCAS  occlusion  by  coils).
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Complete  correction  was done  in 7 patients (mean age ^  29 months, range 6
-  51). One  patient  is a waiting correction. One patient died after  the first step.
All patients  having had  the  third  step  had  a satisfactory  development  of  the
PAs, had  a complete  closure of the VSD  and  a satisfactory  reconstruction  of
the PA bifurcation.All  patients have been followed by catheterization and /  or
echocardiograms. With  a  mean  follow-up  of  45  months,  all  patients  are
improved,  4  have  no  cardiac  medications,  none  has  residual  shunt,  RV/LV
pressure  ratio  is 0.6  (range  0.3  ^  l).The  strategy  of "rehabilitation" of  PAs
allowing  : 1) antegrade flow in  the  PAs, 2) interventional  catheterizations, 3)
growth  of  the  PAs with  possible  angiogenesis,  4)  complete  correction,  is a
logical  approach  to  be  undertaken  in  the  young  patient. The  therapeutic
sequences depend  upon the individual  anatomy."

P387
The  outcome  following  definitive  repair  of  pulmonary  atresia  with
intact  ventricular  septum
T.Sunder,  C.Akxiou,A.P.Salmon,  B.R.Keeton
Southampton General Hospital, Southampton,  UK

OBJECTIVE:  To  evaluate  the  outcome  following  definitive  repair  of
Pulmonary  Atresia  with  intact  ventricular  septum  (PA-IVS). METHODS:
Between  1979  and  2000,34  consecutive  patients  underwent  surgical  treat-
ment  of PA-IVS in our unit. Nine  of these patients had only palliative proce-
dures^  died  early, 2 are not  suitable  for definitive  repair  and 3 await a Fontan
procedure).The  remaining  25  patients  (mean  age  3.4 + / -  3.3  years,range  1
day ^  15.2 years) had a definitive  repair and are the subjects of this study. A bi-
ventricular  repair  was  performed  in  12  (group  I)(KVOT  reconstruction  in
9,pulmonary  valvectomy  in  2  and  homograft  PVR  in  1), an  univentricular
repair  (Fontan)  in  12  (group  II)  and  one  and  a  half  ventricle  repair  in  1
patient.  Eighteen  patients  had  previous  palliative  operations. Follow  up  was
complete  (mean  8.6 + / -  5.5  years.range  1.3  -  21.5  years)  RESULTS:There
were  4  early  deaths,  all  among  patients  with  a biventricular  repair  (3 from
cardiac  causes and  1 from  suppurative  pericarditis). Six patients  (3 in group I
and  3  in  group  II)  required  re-operations  and/or  catheter  re-interventions.
Ten year freedom from re-operation/re-intervention(+/-  SEM)  was 82.1 +/-
8%(90.9 + / -  8.6 %Vs 69.4 + / -  15.5 % for group IVs group  II)(p=0.8).There
were  no  late  deaths.  Ten-year  survival  was  84  + / -  7.3  %  (100%  Vs
66.7%)(p=0.03). At  the  latest  evaluation,21  patients  were  in NYHA  class I
and  4  patients  were  in  class  II. CONCLUSION: These  data  suggest  that
biventricular  repair of PA-IVS may have a higher operative  risk than  univen-
tricular  repair. The  prospects  of late  survival  are  excellent  irrespective  of the
type of definitive  repair.

P388
Pulmonary  atresia,  intact  ventricular  septum,  hypoplastic  right
ventricle  and  right  ventricle  dependant  coronary  circulation  ^  a
difficult  subgroup  for  Fontan
Julius  Puntien, Nicholas Kang, David  Winlaw, Ian  Nicholson, Richard  Chard,
Graham  Nunn
Tlie Children’s Hospital At  Westmead, Westmead,  Sydney, Australia

Patients  with  Pulmonary  Atresia  (PA)  and  Intact Ventricular  Septum  (IVS)
with Right Ventricle Dependent  Coronary  Circulation  (RVDCC)  are a  diffi-
cult  subgroup  for  surgical  correction. RVDCC  is known  to  be  a one  of  the
major  risk factors for poor outcome in patients with  PA and  IVS. Although the
ideal  end  result  for  these  patients  would  be  a completely  separated  in  series
two-ventricle repair this  is rarely achieved. Right  ventricular decompression is
required early in life toenable  it to grow but in the presence of RVDCC this  is
contraindicated  as decompression  may lead to myocardial  ischaemia or  infarc-
tion  and subsequent  left  ventricular  dysfunction.  Operations on these patients
requiring  cardiopulmonary  bypass  (CPB)  puts  them  at  risk  of  ischaemic
myocardial injury due to decompression of the right ventricle on CPB. Several
techniques  have  been  described  to  maintain  adequate  coronary  perfusion
intraoperatively.  Since  1994, eight  patients  of  PA-IVS  with  RVDCC  and
hypoplastic  right  ventricle  were  treated  in  this  institution.  Four  patients  have
undergone  completion  of  Fontan  circulation. Two  have  had  bidirectional
Glenn shunt and awaits completion of the Fontan circulation and two have had
only  initial  palliation  with  left  modified  BT  shunt  and  awaits further  proce-
dures. There  have been  no  deaths  in  this group  of  patients. One  patient  has
developed  regional  left  ventricular  dysfunction  after  the  initial palliation  with
systemic  to pulmonary  artery shunt  and atrial septectomy and  is judged  to be
unsuitable  for  a right  heart  bypass operation. The  paper  discusses our  experi-
ence  in the staged surgical treatment  of this subgroup  of patients with partic-
ular emphasis on the technique of preservation of myocardial perfusion  during
surgical procedures done on cardiopulmonary  bypass.

P389
Surgical  implications of the pulmonary  arterial anatomy  in  patients
with  right  isomerism
Yoshiro Yoshikawa,  Hideki  Uemura,  Toshikatsu  Yagihara, Youichi  Kawahira,  Keiko
Kiyokawa, Takaaki Nagano
National Cardiovascular Center,  Osaka, Japan

/
Objective:  To  determine  precise  anatomic  feature  of  the  pulmonary
arteries(PA), and  its  surgical  implication,  in  patients  with  right  isomerism.
Methods:  Since  1978,  174  patients  with  this  particular  feature  of  atrial

.  arrangement  have  undergone  any  surgical  procedure. Patterns  of  PA  were
identified  in  these patients. Results: The  pulmonary  pathway  initially had  no
obstruction, presenting  pulmonary  hypertension(PH),  in  13 patients, while
pulmonary  stenosis(PS)  was present  in  95  and  atresia  in  66. There  was  no
significant  difference  noted  between  these  3  groups  in  terms  of  associated
malformations.  Eventually, 27% of  patients  with  pulmonary  atresia, 59% of
those with  PS, and  38% of those with PH, underwent  the Fontan procedure.
Of  these, number  of  palliative  procedures  previously  employed  was 2.1  per
patient in the pulmonary atresia group, 0.9 in the PS group, and  1.6 in the PH
group  (p<0.0001). This  included  one  patient  (2%)  with  pulmonary  atresia,
and  18  (19%) with  PS, undergoing  no  previous  procedures.  Biventricular
repair  was attempted in 5% with pulmonary atresia, 7% with PS, and 31% with
PH. Of 66  with pulmonary  atresia, the pulmonary  trunk  was present  in 21%.
In  another  50%, the  pulmonary  trunk  was  lacking,  with  the  central  PA
deformed  around  the junction  of the  arterial duct. This  posed  difficulties  in
maintaining  balanced  pulmonary  perfusion  and  surgical  intervention  onto
PA. The  circumstance  was even worse in  14% with non-confluent  PA. In  the
remaining  15%, arborization  abnormality  was found,  and  PA reconstruction
as a preparation  aiming  towards  the  Fontan  procedure  was  almost  hopeless.
Conclusion: The  presence  of  pulmonary  atresia  in  the  setting  of  right
isomerism  was regarded  as one  of the  unfavourable  factors  militating against
successful  establishment of definitive  repair.

P390
Multiple  stage approach in pulmonary  atresia with ventricular septal
defect  and  multiple  aorto-pultnonary  collaterals
S. Vobecky,A. FournierJ. Miro,  C. Chartrand,  C. Lapierre.
Motitrial,  Quebec,  Canada

Multiple  stage  approach  is  an  alternative  treatment  for  patients  with
pulmonary  atresia,  ventricular  septal  defect  (VSD)  and  multiple  aorto-
pulmonary  collaterals  (MAPCA’s). From January  1997  to  March  2000, 5
patients  (5̂15  years old) underwent  9 unifocalization  (U)  procedures; 4  had
final  repair  Angiographic  identification  of  pulmonary  blood  supply  and
MAPCA’s  was mandatory  in all. Through  separate  thoracotomies, collaterals
were  ligated  and interlobal  arteries  were  U  and  anastomosed  to  a  16-mm
Gore-Tex  tube  which  was  tacked  to  the  side  of  the  ascending  aorta  and a
modified  6mm Gore-Tex BT shunt  was placed  from  the subclavian artery to
the new pulmonary artery. Between thoracotomies, a magnetic resonance was
done  to  confirm  the  permeability of the  previous U  and prior  to final repair
all  patients  had cardiac catheterisation. Repair  consisted  ofVSD  closure  and
placement of a  valved conduit  with shunt ligation. Prior complete correction,
all patients were on warfarin  aiming an INR of  1.4̂1.8  to prevent clot  forma-
tion  in the  16 mm Gore-Tex  graft  exposed  to a low flow and an average of 8
months  (4̂13 months)  recovery  was  allowed  between  procedures.  One
patient  required  an emergency repair due to Gore-Tex thrombosis  following
viral infection  despite adequate anticoagulation. Her recovery was uneventful.
All  unifocalized  patients  were  candidates  for  repair  with  no  lost  pulmonary
segments. There was no mortality and on last follow  up (2-28 months)  all  are
in NYHA class I.Based  on our experience, the final results with multiple stage
approach  are  worth  the  associated  morbidity  (trauma,  reperfusion  injury,
extensive peribronchial  dissection and denervation, Gore-Tex oozing, atelec-
tasis)  and  should  be  offered  to  patients  presenting  later  during  childhood
despite  the  previous  non-intervention  approach. Delay  between  procedures
should be  as short  as possible to prevent  thrombosis.

P391
Biventricular  repair  of  pulmonary  atresia  or  stenosis  with  intact
ventricular  septum
Ishino  K.,  Kawada M.,  Kasahara  S., Fujisawa E.,  Ohtsuki S., Sano  S.
Okayama University Medical School,  Shikata-cho, Okayama-Cityjapan

Since  1991 we  have performed  a multistage palliative  approach to biventric-
ular repair of pulmonary atresia  (PA) or critical pulmonary stenosis  (PS) with
intact  ventricular  septum  (IVS)  in  infants  with  a  right  ventricular
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infundibulum.A  total of 25 patients (19 PA and 6 PS) underwent  initial palli-
ation  consisting of a transarterial  pulmonary  valvotomy and a polytetrafluo-
roethylene  shunt  between  the  left  subclavian  artery  and  pulmonary  trunk.
Among  the  23  survivors,  15 underwent  balloon  valvotomy  after  a  mean
interval of 9 months. Seven patients later required additional palliative surgery
(’RV-overhaul’)  that  consisted of repeat  pulmonary  valvotomy, adjustment  of
an atrial  communication,  and  resection  of the  hypertrophied  muscles  in  the
right  ventricle. Actuarial  survival  of  the  25  patients  was 92% at  12  months
with  no further  deaths over 9  years of follow-up. Among the 7 patients  who
required ’RV-overhaul’, 4 patients underwent biventricular repair, one  Fontan
procedure, and the remaining 2 are awaiting evaluation.The other  16 patients
(10  PA and  6  PS)  subsequently  underwent  biventricular  repair.  In  all, of  21
patients coming forward  for definitive  operation, 20 (95%) underwent biven-
tricular repair. In the 20 patients right ventricular end-diastolic volume signif-
icantly  increased  but  tricuspid  diameter  did  not  change. The  multistage
palliation  procedure  to  promote  right  ventricular  growth  makes a  definitive
biventricular  repair  of  PA or  critical  PS with  IVS possible  in the  majority  of
infants with a patent  infundibulum.

P392
The  clinical  and  echocardiographic  evaluation  of  children  with
reopererated  sever congenital  heart  defects  (CHD)
Pisevska.  C,  R.  Kacarska,  B.  Srbinovska,f.  Anastasovska,  K.  Kuzevska-Maneva,
VMicevska,  VMilev
Skopje,  Macedonia  (FYROM)

The aim of our study is the long-term evaluation of re operated children with
severe CHD. Methods: with retrospective study were analyzed the clinical and
echocardio- graphic  finding  of our patients- children  followed  in long  term
period  -2O  years (81-2OOO).The  diagnostic  of CHD  was made  in  our
center  and cardiac corrective  surgical interventions and reinterventions  ware
performed  in  foreign  cardiac  surgical  centers  ( London,Sofia).The  patients
were  followed  with  regular clinical  ,ECG-standard  and 24 h -  Holter  moni-
toring, 2d-Dopppler  echocardiography, x-ray exam- nations. Results: 13 chil-
dren  (11 female, 2 male)  had more  than one surgical  cardiac in-  tervention .
He  follow-up  was made  between  3̂25  years  (X-14)  from  the first operati-
on. Reoperation  of Tetralogy of  Fallot  was made  in 2  children.Transposition
of GA 2, Single ventricle-3, Double  outlet  right  ventricle-  1,Tricuspid  valve
atresia-  1, Common  arterial trunc ^  l,AV-canal  ^  3.6  children  had 3 opera-
tion  and 7 had 2. Protetic  mitral  valve  was implanted  in 2 children  and pace
meker  in  2. 2  Children  developed  the  postoperative  infective  endocarditis.
The  ECG, x-ray,Echo-  Cardiograms  of  reported  children  and  longitudinal
clinical  evaluation  showed  good  condition  with  9 patients, bad  condition
with 3 and lethal ending with 1  child Conclusion: the cardiac surgical reinter-
ventions of sever CHD  may provide long term survival and good  life  quality
in majority  of children.

P393
Ductus-associated  proximal  pulmonary  artery  stenosis  in  patients
with  right  heart  obstructive  lesions:  does  the  magnitude  of  the
problem justify  a change  in management  approach?
AJ  Moon-Gmdy,  DFTeilel,  FL  Hanky,  PMoore
University of California, San  Francisco,  CA

Objectives: Proximal pulmonary  artery stenosis  is a common  acquired  lesion
in  infants  treated  for  congenital  heart  disease. These  patients  exhibit  a  wide
range  of presentation,  from  asymptomatic  to  severely  hypoxemic. Decreased
blood flow to  the  affected  artery  may cause late complications  if not  recog-
nized  early. We  hypothesized  that  a large number  of stenoses  develop  at  the
site of ductal  insertion, that this occurs more frequendy in patients with  right
ventricular  outflow  tract  obstruction  (RHO),  and  that  these  patients  are  at
risk  for  developing  hypoplasia  of  the  ipsilateral  pulmonary  arterial  bed.
Methods: We  reviewed  the  records  of  all  infants  under  one  year of age diag-
nosed  with  proximal  pulmonary  artery  stenosis  by  catheterization  from
19882̂000  at  our  institution. To  determine  the  incidence  of  stenosis  in
patients  with R H O  we  also  reviewed  records  of  all  patients  undergoing
catheterization or surgery in the first year of life  for pulmonary atresia  (PA) or
tetralogy  of  Fallot  (TOF). Catheterization  data  and  medical  records  were
examined  for  site of stenosis and  ductus  insertion, associated  diagnoses, and
treatments.  Measurement  of the  pulmonary  arteries  was  made  at  the  first
branching  and  a diagnosis  of  hypoplasia  was  made  if the  diameter  of  the
affected  vessel  was  £80%  the  diameter  contralateral  vessel. Results:  102
infants had proximal pulmonary artery stenosis. Stenosis occurred at a surgical
site  in  32  infants  and  was associated  with  a genetic  syndrome  in  9. Of  the
remainder, 33/61  infants  had stenosis at die site of ductal insertion. Diagnoses

in diis group included right  heart obstructive lesions in 29 (PA 18, pulmonary
stenosis 6,TOF  5). Incidence of ductus-associated stenosis in patients widi PA
was 29% (18/62)  and  in TOF  2% (5/303). Fourteen  of the  29 patients  with
RHO  and  ductus-associated  stenoses  were  asymptomatic  at  the  time  of
catheterization.  Pulmonary  arterial  hypoplasia  was present  in  13  (7  asymp-
tomatic) of 22 with interpretable angiograms. Echocardiography reports, avail-
able  for  15 patients, identified  a stenotic  lesion  in  only  5. Intervention  was
undertaken  in  17  (55%)  of  the  infants  with  ductus-associated  stenosis.
Conclusion: Over  half  of  patients with  non-iatrogenic  proximal  pulmonary
artery stenoses had a lesion associated with the site of ductal insertion, predom-
inandy  those with pulmonary  atresia. Though  half of the patients with  ductal
stenoses  were  clinically  asymptomatic, there  was  a  high  (60%)  incidence  of
distal pulmonary bed hypoplasia. Echocardiography  was frequently unhelpful,
therefore  additional  diagnostic  modalities, such  as quantitative lung  perfusion
scanning, magnetic  resonance  imaging, or  earlier  catheterization,  should  be
used in  patients  with pulmonary  atresia  to  define  proximal  pulmonary  artery
stenosis. Early re-intervention  may reduce secondary morbidity.
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P394
Comparison  of  formulae  for  heart  rate  correction  of  qt  interval  in
exercise  electrocardiograms  of healthy  children
Benatar,A,  Decraene,T.,  Feetislra,A.
Department  of  Pediatrics, First  Hospital  of  Beijing  University,  Beijitig;  Brussels,
Belgium

Background: we set out  to  investigate  the  differences  in  4 different  formulae
for  heart  rate  correction  of  the QT  interval  in  serial  electrocardiograms
(ECG)  recorded  in  healthy  children  subjected  to  graded  exercise. Methods:
Fifty  three  healthy  children,  median  age  9.9  years  (range  5̂14  years)  were
subjected  to  graded  physical  exercise  (on  a bicycle  ergometer  or  treadmill)
until  heart  rate  reached  >  85% predicted  maximum  for  age. ECG  were
recorded  at  baseline, maximum  exercise, and  1,2,4  and  6 minutes  post  exer-
cise. For  each  phase, a  12 lead  ECG  was obtained  and  the  digitally  analyzed
medians printed  for each lead (Marquette Mac VU). In each ECG, heart rate,
R-R  and QT intervals were measured (lead 2).Bazett, Hodges, Fridericia  and
Framingham  formulae  were  used  to  obtain  QTc  interval  values  for  each
ECG.A paired t test was used for comparison of QTc at rest and peak exercise
for each formula  and analysis of variance for the QTc of all the stages. Results:
The  Bazett  and  Hodges  formulae  led  to  significant  prolongation  of  QTc
intervals  at  peak  exercise  (P<0.001)  while  the  Fridericia  and  Framingham
formulae  led  to  significant  shortening  of  QTc  intervals  at  peak
exercise(p<0.001). Conclusion:This study shows that the practical meaning of
QT  interval  measurements  depends  on  the  correction  formula  used.  In
studies  investigating  repolarization  changes  (for  instance  in  the  long  Q T
syndromes, congenital  heart  defects  or  in the  evaluation  of drug  effects),  the
use of an ad-hoc  selected  heart  rate correction  formula  is inappropriate  as it
may bias the results in either direction.

P395
Heart  rate variability during sleep in healthy  infants  and infants  with
obstructive  sleep  apnea
Massin,  MM.,  Withofs, N.,  Ravet,  F,  Gerard,  P
C.H.R.  Citadelle  (University  Of  Liege), Liege, Belgium

Heart  rate  variability  (HRV)  is  increasingly  used  as a marker  of  cardiac  auto-
nomy  activity. We examined the development of HRV during infants’ sleep and
HRV  anomalies  associated  with  obstructive  sleep  apnea  (OSA)  . Polygraphic
studies  with  ECG  recording  were  performed  in  587  healthy  infants  and  88
infants  with  OSA. Mean RR  interval, 5  time-domain  HRV  indices  (SDNN,
SDNNi, SDANNi, rMSSD, pNN50), and  5  frequency-domain  HRV  indices
(spectral  power  in  the  very  low (VLF), low  (LF)  and  high  (HF)  frequency
regions, total spectral index (TSI) and LF/HF), were determined over a 400min
period of sleep, and separately  for the periods of quiet sleep and those of rapid-
eye movement  sleep. Normal  ranges were established by the Airman’s method.
Z-scores of were calculated  for  die ASO  infants. All HRV indices were signifi-
cantly correlated with  the mean RR  interval and the age of the infants. High-
frequency oscillations  (HF, LF/HF)  were  correlated  with  the  breathing  rate.
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HRV-indices  influenced  by  the  vagal  tone  (rMSSD, HF)  were  significantly
increased  and  those  related  to  the  sympathetic  tone  (SDNNi,  SDANNi.VLF,
LF.LF/HF) were depressed in OSA infants. Our data in a large cohort of healthy
infants  confirm  a  progressive  maturation  of the  autonomic  nervous  system
during sleep.They  also suggest that  vagal hyperactivity and sympathetic depres-
sion are associated with OSA. Our normal  ranges may also be used to examine
the  influence  of other  pathological  factors  on  the  autonomic  control  during
polygraphic studies.

P396
Pediatric  heart  problems  in Nepal  and Japan
Basnet,  N.B.,  Seiji,  N.,  Hishi,T.,Toda,  M.,  Murakami,A.,  Nakamura,Y.,  Kato,  H.,
Igarashi, T.
Department  OfPediatrics,Tlie  University  Of  Tokyo,Tokyo,  Japan

Study  was conducted  to  recognize  the  age, sex  and pattern  of pediatric  heart
problems in a children  hospital, each from Kathmandu  and Tokyo. A year data
(1996/97) of admitted children with heart disease were collected and analyzed.
In Nepal, heart diseases were diagnosed  with clinical examination, ECG, chest
x-ray  and  echocardiography  whereas  hospital  was  well  equipped  with  diag-
nostic  facilities  in Tokyo. Kawasaki  disease without  cardiac  manifestations  was
not  included. Also, an  analysis of the catheterized  children of the University of
Tokyo hospital  was performed. Among 5,848 admissions in Nepal, 122 (2.1%)
had heart  diseases. Of  122,30.3% were <3 years.The  male.female  (M:F)  ratio
was  1:0.74. Among  them, 43.4% were  diagnosed  as rheumatic  heart  diseases
(RHD). Of  122, 6.6%  died  in  the  hospital. Among  1283 children  in Tokyo,
9.8%  had  cardiac  problems. Of  studied  118, 72.0% were  <  3 years. The  M:F
ratio  was  1:0.87. Congenital heart  disease (CHD)  was observed among 95.8%
patients.Ventricular  septal  defect, CHD  associated with Down syndrome, and
atrial  septal  defects  were  major  abnormalities. Two  or  more  defects  were
observed  in 51.7% patients. Of the total, 4.2% died in the  hospital. Among the
90  catheterized  children  (M:F  ratio  1:1.2)  with  various  heart  diseases, 60%
were of <  3 years, and  half of total patients had  three  or more cardiac anoma-
lies. Of 90 patients, 62.2% were treated by cardiac repair operations.The  mean
and median  age of repair  was 2.8 year and 2.1 year, respectively. Early recogni-
tion  and  initiation  of  treatment  of CHD  in Japan  and  high  morbidity  due  to
RHD  in  Nepal  was observed  a major  difference. The  management  of  CHD
demands an early recognition of multiple anomalies.

P397
Cardiopulmonary  exercise  parameters  in  children  with  right  heart
volume  overload: short-term  effects  of  defect  closure
PfammattcrJP, Zanolari  M,  SchiblerA
Pediatric Cardiology, Bertie,  Switzerland

We  assessed  whether  closure  of  a  significant  atrial  septal  defect  (ASD)  in
asymptomatic  children  led  to  short-term  changes  in  the  cardiopulmonary
function  parameters  at maximum  exercise. Prospective study  in ASD patients
using complete  cardio- pulmonary  and metabolic  function  testing at baseline
and maximum  exercise  (modified  Conconi  protocol on bicycle).An  identical
study  was done  in  an  age-  and  sex-matched  normal  population.  14  patients
(median  age  11.4 years) with a median ASD-size of  15 mm  (10 ^  23mm)  and
a median Qp/Qs of 2.2 were tested. Exercise capacity in ASD patients did not
differ  from  12 normals  (N). Of  all  exercise  parameters  studied, ASD patients
showed  a lower max. oxygen consuption  (median of 40.8ml/kg/min  versus a
median  of 44.3  in N:p<0.05),a  lower mean  expiratory  flow  in small  airways
(median MEF25 of 82% of predicted  versus  102% in N: p<0.05), and a higher
proportion  of  patients  showing  an  increase  in  airway  resistance  at  exercise
(66% of ASD patients versus 30% of N: p<0.05).This  proportion  returned  to
normal  at testing after  defect  closure, as did the other parameters that  differed
from  N. Other  short-term  effects  of  closure  were  lower  lactate  serum  level
(p<0.05)  and  lower  heart  rate  at max. exercise  (p<0.05). ASD patients  had a
normal exercise capacity and only slight differences  in cardiopulmonary exer-
cise  parameters  compared  to  N. All  parameters  normalized  as a  short-term
effect  of defect  closure

P398
The left  atrioventricular valve in ostium primum  atrial septal  defect:
management  strategy  and surgical  outcome
AI-HayAAA,  Lincoln  C,Yacoub  M,  Shore  DF, Shinebourne  EA.
Royal  College  Of  Physicians, London,  UK;  Kuwait,  Kuwait

Objective:To  test the hypothesis that in patients with a partial  atrioventricular
septal  defect  (PAVSD), and  a competent  left  atrioventricular  valve  (LAW),
sutures  should  be  placed  across  the  line  of  apposition  of  the  superior  and

inferior  bridging leaflets  (septal commissure, SC) to prevent the  development
of  regurgitation.  Method:  152  children  with  PAVSD  underwent  surgical
repair  at the Royal Brompton Hospital between  1979 and  1999.The  median
age  and  weight  at  repair  were  4 years and  15 Kg. 128 had  normal  chromo-
somes  and  15 Down  syndrome. The  interatrial  communication  was  closed
using  a  pericardial  patch  in  62%. In  84% sutures  were  placed  across  SC
partially  to  close  the  so-called,  but  incorrectly  named, mitral  valve  cleft.
Result:The overall hospital mortality  was 2.6% (95% CI 0.7,6.7%), which did
not  differ  statistically  in  the  last  21  years. 21  patients  (13.8%, 95% CI  8:8,
20.3%)  required  reoperation  19  of  which  were  for  LAW  regurgitation
(LAWR).  Univariate  analysis  of  risk  factors  for  LAW  reoperation  were
young  age, low weight, the severity of preexisting LAWR,  small  size LAW
and the  presence  of a small  interventricular  (IV) communication. With  each
year  increase  in age at operation  there  is a 21%  reduction  in need  for  LAW
reoperation. The hazard ratio  for the need  for reoperation when preoperative
LAWR  was moderate  to  severe  was 4.7  times higher  than  with  no  to  mild
incompetence. 19(15%) of 127 patients in whom the  SC was sutured required
LAW reoperation but none of the 25 in whom the commissure was left  alone
(P=0.04).  Conclusion: The  hypothesis  that  in  the  absence  of  preoperative
LAWR  it is necessary to place sutures in the  SC has not been proven.

P399
Congenital  coronary  arteriovenous  fistula  in  children
Swee  Chye  Quek,  WYip,  E  Sim,  ML  Wong,}  Wong,  KY  Chan,  SA  Qureshi*
Department  of  Paediatrics,  National  University  of  Singapore,  Singapore;
*Cuy’s  Hospital, London,  UK

Introduction :The incidence  of coronary arteriovenous fistula  (CAVF) is esti-
mated  to  be  0.2  %. Although  many  children  with  CAVF are  asymptomatic,
heart  failure,  infective  endocarditis  and  myocardial  insufficiency  may  arise.
Patients:  Children  with  congenital  AV  fistula  presenting  to  the  National
University  Hospital  over  a  10-year  period  were  reviewed. There  were  6
patients (M = 3 ,F = 3) with mean age of diagnosis at  13 (–19) months. 4 were
referred  for  evaluation  of an  asymptomatic  cardiac murmur  and 2  presented
early  with  congestive  heart  failure. There  were  no  arrhythmias  or  coronary
insufficiency.  Investigations: Diagnosis was confirmed  on echocardiography in
all. 3  fistulae  arose  from  the  right  coronary  artery, and  3  from  left  coronary
artery. All drained into the right  ventricle except  for  1 (RCA ^  RA). Cardiac
catheterization was performed  to delineate the course of the fistula and/or  for
treatment.The mean  left-to-right  shunt  was 2.1 (–1.2)  and mean pulmonary
artery pressure was 21 (–10) mmHg.Treatment: 3 patients underwent  elective
coil  occlusion. This  was performed  using interlocking  detachable  coils  in a
delivery  system with  tracker catheter  and Dasher  wire. 3 patients  underwent
surgery; 1 at 3 months  with good  results, and the other 2 underwent  surgery
at  1.5  and  9 years respectively  (before  the  technique  of transcatheter  closure
was  available). The  latter  had  a residual  leak  which  was  subsequently  coil-
occluded  (Cooks). Conclusions. All  patients  remained  well  on  follow-up.
With  real-time  imaging  and  color  mapping, the  diagnosis  of  CAVF can  be
readily made on echocardiography. Although surgical ligation of fistula is rela-
tively safe, transcatheter closure with coils now offers  an effective  alternative.

P400
Value  of  Duke  criteria  for  the  diagnosis  of  infective  endocarditis  in
children
Chen,  S.B.,  Sun,K.,  Wang,  M.R.
Xinhua  Hospital,  Shanghai  Second Medical  University, Shanghai,  People’s Republic
Of  China

To explore  the value of Duke  criteria  for  the  diagnosis of pediatric  infective
endocarditis. 50 patients with  pediatric  infective  endocarditis  who  all under-
went  echocardiography,  13  of  them  surgically  proven, were  classified  using
Duke  criteria.  Same  microorganism  was detected  in  two  or  more  than  two
separate blood cultures  in  15 patients(30%), one positive blood culture  in  10
patients(20%).  Vegetation  was  detected  by  echocardiography  in  39
patients(78%), 26 of  them  with  oscillating  vegetations, one  patient  compli-
cated  with  valve  perforation,  one  patient  witn  new  partial  dehiscence  of
VSD’s patch. Of 50 patients, 21 patients were classified  as definite  IE by Duke
criteria,  12  patients  met  two  major  criteria, 9  patients  had  one  major  and
more than three minor ciiteria. IE was rejected in one patient. In  13 surgically
proven  IE patients, 15 patients  (38.5%) was correctly classified  as definite  IE, 8
patients  were  misdassified  as possible  IE. 6  patients met  one  major  and  two
minor  criteria, 2 patients  were  associated  with  one  major  and  one  minor
criteria.  Negative  blood  culture  occurred  in  10  surgically  proven  patients,
nonoscillating  vegetation  in  2 patients. The  results  of  this  study  showed
that  the  detection  of  vegetation  using  echocardiography  had  important
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significance  in the diagnosis of IE, vegetation should not be  defined  as oscil-
lating  intracatdiac  mass in  pediatric  patient.  In  patient  with  prior  antibiotic
therapy and  typical echocardiographic  findings, definite  IE could be  consid-
ered in the presence of one major  and two minor criteria.Therefore, the sensi-
tivity of the diagnosis of  DE  will be futher  improved.

P401
Heart  rate variability  and heart  rate responses to  tilting in  neonates.
Massin,  M.M.,  Maeytis, K.,  Lombet,J.,  Rigo,J
C.H.R.  Citadelle  (University  Of  Liege), Liege, Belgium

Heart  rate  variability  (HRV)  and  heart  rate  (HR)  responses  following  a 45^
head-  up  tilt  were  measured  in  neonates to  assess dieir  autonomic  function.
The  test  was performed  within  the  first  week  of  adjusted  age  (postconcep-
tional  age  ^  40  weeks)  in  7  healthy  full-term  neonates, 7  healthy  preterm
infants  born  30-34  weeks  of gestation, and  5 neonates  under  phenobarbital
therapy  for  heroin  withdrawal. The  test  started  when  the  baby  was  lying
quiedy with eyes closed.The ECG was men recorded during 5-min periods at
baseline, in the tilted position and after the bed was returned to the horizontal
position. HR  response profiles  were characterized  : sustained decrease (PI) or
increase  (P2), flat response  (P3), increase  followed  by  a  decrease  (P4)  and
decrease  followed  by  an  increase  (P5)  of HR. Three  time-domain  (SDNN,
rMSSD, pNN50)  and  3 frequency-domain  HRV-indices  (LF, HF, LF/HF)
were  simultaneously  determined  by  30-sec  epochs. The  tilt  generally
provoked a profile  1  (n=8), 3 (n=4) or 5 (n=4) response whereas return to the
horizontal  position  was mosdy  associated  with  a profile  1 (n=5)  or  3 (n=8)
response. HKV-indices  increased  after  the  position  was changed  except  in
profiles  1, 4 and 5 in preterm  infants. When  compared  to  previous studies of
the  literature  about  response  to  tilting  in  older  infants, our  data  suggest  the
immaturity of the neonates ability to respond appropriately to cardio-respira-
tory challenges, especially in preterm  infants.

P402
Cardiovascular  follow  up  study  of  70  patients  with  Williams
syndrome
Marianne  Eronen, Anita  Hiippala,  Marja  Raatikka,  Maria Arvio,  Raija  Johansson,
Maarit  Peippo
Tlie  Hospital  For  Children  And  Adolescents  ,Unii>crsity  Of  Helsinki,  Helsinki,
Finland

The  aims  of  the  study  were  to  assess  the  incidence, the  age  at  onset  of  the
symptoms  and  the  overall outcome  of different  cardiovascular  diseases  in  70
patients  with Williams syndrome  (WS). At birth  the  median  gestational  age
was 39.6 weeks and weight 2838 gm. 32 patients of 70 (46 %) were males and
6  (9  %)  were  twins.  Cardiac  symptoms  were  found  in  33  of  70  (47  %)
newborns withWS. In the follow up of median  16 years, 36 of 70 patients (51
%) with WS had structural heart defect.The  ages at diagnosis and intervention
of  different  heart  defects  are  presented  in  the Table. Spontaneus  recovery  of
heart defect occurred in 3 cases: 1  with supravalvular aortic stenosis (SVAS), 1
with supravalvular pulmonary  stenosis (PS) and  1 with  SVAS+PS. Operation
or  interventions  were  not  needed  in  10 patients  with  SVAS, 2 patients  with
SVAS+PS, 2 patients with PS and 2 patients with aortic valve defect  (AS+AI).
After  operation or angioplasty, mild to moderate restenosis occurred  in 2 of 7
children  with  SVAS, in  2 of 3 children  with  PS and  in  all  of the  4 children
operated  on  for  hypoplastic  aortic  arch  accompanied  with  hypoplastic
pulmonary arteries (HAAPA). Cardiomyopathy (CMP) was evident in 9 of 70
cases (13 %); in 3 cases with  SVAS (17 %); in one  case with  SVAS+PS (33  %)
and in all cases with HAAPA (100 %).Two patients died (3 %);one child with
HAAPA  accompanied  with  CMP  and  one  male  adult  with  SVAS. Elevated
blood  pressure  was evident  in  21 of  41  patients  older  than  15 years  (51 %).
This study demonstrates, that extreme variability  in severity and  age of onset
of cardiovascular involvement  is a typical finding  in patients withWS and that
during  the  lifetime  all  the  patients  with WS, operated  or  not.should  be
followed  by a cardiologist  because of the  risk of restenosis, developing  CMP
or elevated blood pressure.

P403
Sensitivity  of  clinical  assessment  of  heart  murmurs  in  term  infants
by pediatric  house  staffs
CengsakulA,  Tuntrakul  C,  Chamnanvanakij  S,  Kunathai  S,
Department  of Peadiatrics, Phramongkutklao  Hospital,Bangkok  Thailand

Objective  To determine  the  accuracy  of  physical  examination  in  detecting
congenital heart  diseases in term  infants  Design Diagnostic  test Material  and

method Term  infants  (GA more  than  36  week) born  at  Phramongkutklao
Hospital between July  1st, 1999 and march 31th,2000 were examined  by pedi-
atric  house  staffs  and  pediatric  cardiologists within  the  first  week  of  life. To
determine the definite diagnosis.echocardiogram  was performed  in all infants.
The  accuracy  of physical  examination  was determined  by comparing  it  with
the  echocardiographic  finding  and presented  as sensitivity  and  specificity.
Statistics  chi-square  test  for  categorical  data  and  paired  t-test  for  continuous
data. Results  Echocardiogram  revealed  congenital  heart  disease  in  18  of 500
infants(3.6%).The  physical examination by pediatric house  staffs  and pediatric
cardiologists  showed  sensitivity  of  38.9% and  94.4% and  the  specificity  of
97.5% and 67.7%,respectively.The first and second  most common  congenital
heart  disease  in  infants  are Ventricular  septal defect(44.4%)  and patent  ductus
arteriosus(33.3%). Conclusion  Prevalence of congenital heart  disease is signifi-
cantly high. Although echocardiography is the best technique to determine the
definite  diagnosis.most  of  congenital  heart  diseases  can  be  well  detected  by
skilled physicials. However.the  value of physical examination of cardiovascular
system should be emphasized in training general pediatricians.

P404
Thoracopagus  conjoined  twins   ̂the  Cape  Town  experience
(1966-2000)
John  Lawrenson,John  Stirling, John  Hewitson,  Heinz  Rode,  Alaistair  Miller,  Jenny
Tlwmas,  Sidney  Cywes
Paediatric  Cardiology  Unit,  Red  Cross  Children’s  Hospital,  Western  Cape,  Cape
Town, South AJrica

Since  1966,  14 sets of  thoracopagus  twins  have been  seen  at  the Red  Cross
Children’s Hospital  Cape Town, South Africa. In  1 set of twins, cardiac struc-
tures were separate. In 3 further  sets, the  twins only  shared pericardial  sacs. In
the  remaining  10  sets  cardiac  structures  were  shared. 5  sets  were  considered
inoperable. Separation  was  performed  in  5  sets with  4 children  surviving. 2
hearts  with  venous  sharing only  were  present  in  3  of the  5 sets  undergoing
surgery. Nevertheless only  3  individuals  survived. In  2 further  sets, extensive
sharing  of  ventricular  structures  was  present.  In  these  sets  separation  was
attempted  in  order  to  save  one  individual  only. One  survivor  died  from  an
aspiration  event 6 weeks  after  separation  while the  other  is alive  3 years  after
the  separation. Prolonged  survival  of either  twin  in  a thoracopagus  set  with
extensive  ventricular  wall  sharing  has  not  been  previously  described.
Evaluation  of  thoracopagus  twins requires  synthesis  of information  available
from  all available modalities (ranging from  clincal evaluation to angiography).
The extent  of the  cardiac abnormalities  may only  be  appreciated  at the  time
of surgery. The  decision to strive  for the survival of one  individual  in a pair is
only taken after  extensive  consultation.

P405
Relationship  with  defect  area, defect  area  ratio  and  pulmonary-to-
systemic  flow  ratio  in ASD  children
Shigeto Fuse, Kinya  Hatakeyama,  Noriaki  Kuho,  Naomi  Abe,  Hideshi  Tomita.
Department  Of  Pediatrics,  Sapporo Medical University,  Sapporo,  Hokkaidojapan

Purpose)  It  has  been  known  that  the  amount  of  the  resultant  shunting  is
usually not dependent on the size of atrial septal defect, but rather on the rela-
tive compliance of the right  and left  ventricles. Has the size of the  defect  any
relationship  with  the  shunting?  Methods) The  52  patients  with  simple ASD
were  investigated  by  routine  cardiac  catheterization  and  2-D-echocardiog-
raphy. (F: M=27:26, mean age: 6.8 years old.) Oval  fossa type was 49 and infe-
rior  type  was  3. We calculated  defect  area/BSA and  defect  area  ratio  as atrial
septal  defect  area  /  potential  atrial  septal  area. Each  area  was  calculated  as
ellipse and the diameter  was measured in parasternal 4-chamber  and subcostal
parasaggital  planes. Results)  1: Defect  area/BSA  was  significantly  correlated
with  pulmonary-to-systemic  flow  ratio  (Qp/Qs).  (Y  =  1+  0.006  X;  r  =
0.925,  p<0.0001)  2:  Defect  area  ratio  was  significantly  correlated  with
Qp/Qs.  (Y=  1+  6.44  X; r=0.928, p<0.0001)  3. Higher  Qp/Qs  than  2.0
eould  be  estimated  that  defect  area  was  over  16Omm2/m2  and  defect  area
ratio was over 0.16. Conclusion) The size of the atrial septal defect  was corre-
lated  with  Qp/Qs  in  children. The  measuring  of  the  size  of ASD  is  also
important  for  the  assessment  of  the  hemodynamics.  Defect  area/BSA  and
defect  area  ratio  might  be  useful  for  deciding  the  indication  of  surgical  or
catheter intervention without  cardiac catheterization.

P406
Extremely  high  plasma  bnp  (>=  1000  pg/ml)  indicates  need  for
early  intervention  in children with  cardiac  disease
Ken/i  Suda,  Masahiko  Matsumura
Department  of Pediatric Cardiology,Tenri Hospital,  Tenri,  Nara,  Japan
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BACKGROUND: Brain  natriuretic  peptide  (BNP) is known  to  reflect  left
and  right  ventricular  pressure  as well  as volume  overload. However, there are
little data available concerning the clinical implication of high BNP in children
with  cardiac  disease. PURPOSE: To  investigate  clinical  outcome  of  patients
with  cardiac  disease  who show  extremely  high  BNP (>=  1000 pg/ml).
METHODS: From our patients’ database, we identified  patients who showed
BNP  >=  1000 pg/ml  at  initial  evaluation.  Based  on the medical  chart, we
determined  the diagnosis, initial  presentation, and  outcome of these  patients.
RESULTS: Among 226 patients who were admitted to our hospital under our
service, 6 patients  (3 boys and 3 girls) showed BNP >=  1000 pg/ml  at initial
evaluation. Four out of 6 patients were newborns and the other 2 patients  were
6 months and 2 years old, respectively. Plasma BNP  ranged from 1400 to 5700
pg/ml  and was always higher  than  plasma ANP  (3801̂700  pg/ml). All but 1
patient  presented  with  congestive  heart  failure. The  diagnoses  were Taussig-
Bing anomaly with  coarctation, coarctation  complex, coarctation  with  dilated
cardiomyopathy,  single  ventricle  with  unguarded  pulmonary  artery,  aortic
regurgitation  caused  by infectious  endocarditis, and Down  syndrome  with
patent  ductus  arteriosus, atrial  septal  defect  and pulmonary  hypertension. All
patients, except for a patient with Down syndrome, required early intervention
within a month; coarctectomy  (2), balloon aortoplasty  (1), Ross operation (1),
and pulmonary  artery banding  (1). All patients  have survived with  decrease in
BNP  and ANP, with  median  follow  up. CONCLUSION:  Extremely  high
BNP (>= 1000 pg/ml)  indicates needs for early intervention in children  with
cardiac disease.

P407
The  influence  of  respiration  and  age  on  left  ventricular  diastolic
filling  pattern  in normal  Chinese  children
Yang  Zhen-dong
Gezltouba  Central  Hospital,Yichang, People’s Republic Of China

Objective  In  order  to  evaluate  the influence  of respiration  and age on  left
ventricular  diastolic  filling.  Methods  Left  ventricular  diastolic  function
parameters  of transmitral  valvular  diastolic  filling  patern  were  assessed by
echocardiography  in  88  normal  Chinese  children.  Doppler  blood  flow
pattern  obtained  from  transmitral  valve  presented  positive  two-peak  curve,
the first peak E occurring in early diastolic phase of ventricular diastolic  filling
was higher, and the second  peak A resulting from  atrial  systole  was lower, we
meacured  the following  variables: velocity indices-peak E and A velocity with
which  the peak E/A ratio  was calculated, time  indices-diastolic  filling  time,
peak  E  acceleration  time  and R-R  intervals  in  electrocardigram,  we calcu-
lated the following flow quantity indices-E  area and A area(the area under the
E  and A portions  of diastolic  velocity-time  integral), total  area(total  diastolic
velocity  time  integral). Result The  results  showed  that  respiration  markedly
influenced  some  parameters  of  left  ventricular  diastolic  function.  During
inspiration  .velocity  indices peak E and A velocity had a decrease  by 2.4 and
8.0%,  respectively. Whereas peak E/A ritio  increased; Flow quantity  parame-
ters E area?A area and total  area  fell  by 3.5 to  10.0%; in time indices, diastolic
filling  time  was slightly  prolonged  in inspration,  peak  E  acceleration  time
showed  no  change  in  inspiration  and expiration. Age  influence  only  few
parameters in flow velocity and flow quantity indices, both  in insperatory and
expiratorg  phase. But  age markedly  influence  in diastolic filling time and R-
R  intervals in electrocardiogram. ConclusionThe  influence  of respiration and
age on paremeters  should  be considered  in the eveluation  of left  ventriculer
diastolic  function  by Doppler  echocardiography. We suggested  that  standard-
ization  for respiration  phases should  be followed, that  is left  ventricular  dias-
tolic  function  parameters  should  be  takes  at  end-inspiration  and
end-expiration, respectiverly.

P408
Cellular  and  humoral  immunodeficiency  in  protein-losing
enteropathy  complicating  congenital  heart  disease
CheungY.R,Tsang H.Y.H.,  KwokJ.S. Y, Leung, M.P.
Division  Of  Paediatric  Cardiology,  Tlie  Unwersity Of  Hong Kong, Hong Kong,
China

The  immunologic  profile  of patients  with  protein-losing  enteropathy (PLE)
complicating  congenital  heart  disease  is undefined. We studied  the lympho-
cyte subpopulation  and immunoglobulin (Ig) pattern in this patient group. Six
patients were studied  at a median  age of 15.6  (range  11 to 20) years. Protein-
losing enteropathy was defined  by clinical evidence of fluid retention, hypoal-
buminaemia  (<25g/dL)  and  enteric  loss  of  protein.  The  lymphocyte
subpopulation  was enumerated  using  flow cytometry, while  serum  Ig levels
were  measured  by turbidimetric  technique. The  immunologic  profile  of the
patients  was compared  to 6 controls  matched  for age and cardiac  interven-

tions. The  cardiac  diagnoses  included  complex  cyanotic  heart  disease  post
Fontan  procedure  (n=3), post  repair  of tetralogy  of  Fallot  (n=l),  restrictive
cardiomyopathy (n=l)  and valvar pulmonary  stenosis (n=l). In patients with
PLE, the T lymphocyte (CD3+) count  was significantly  lower  (300–186/mL
vs 2070–l 171/mL, P=0.017); both the helper/inducer lymphocytes (CD4+)
(127–158/mL  vs 927–377/mL,P=0.006)  and suppressor/cytotoxic lympho-
cytes  (CD8+)  (129–49/mL  vs 850–695/mL, P=0.057)  were  reduced  with
reversal  of  CD4+/CD8+  ratio  (0.81–0.68  vs  1.6410.89,  P=0.027).
Furthermore,  IgG  level  was  significantly  reduced  (5.12–2.84  g/L  vs
12.5–1.58 g/L, P=0.005)  and Ig A level tended to be lower (1.36–1.37 g/L
vs 2.5010.80 g/L, P=0.095). In contrast, the B lymphocyte  (CD19+)  count
(340+151/mLvs618i427/mL,P=0.25),NKcell  (CD 16+56+CD3-)  count
(252+212/mL  vs 276+251/mL, P=0.85), and IgM level  (0.98+0.59 g/L vs
1.1210.25  g/L, P=0.67)  were  similar  between  both  groups. None  of the
patients  developed  opportunistic  or severe  viral  infections. Abnormalities of
both  cellular and humoral arms of the immune  system occur in patients with
congenital  heart  disease complicated by PLE. Nonetheless, these  abnormali-
ties appear quantitative rather than qualitative in nature.

P409
Plasma  natriuretic peptides in children with ventricular septal  defect
Kenji Suda, Masahiko Matsumura
Department ofPediatric Cardiology, Tenri Hospital, Tenri, Narajapan

BACKGROUND: There  is litde  data  available  concerning  change  of brain
natriuretic peptide (BNP), compared with atrial natriuretic peptide (ANP), in
children  with  ventricular  septal  defect  (VSD). PURPOSE: To  determine
hemodynamic  factors  that  control  plasma  concentration  of BNP  and ANP
and clinical implication of BNP and ANP in children with VSD. METHODS:
Forty-one consecutive patients with VSD (17 boys and 24 girls; age 4 months
to  13 years)  without  ventricular  outflow  tract  obstruction  were  enrolled.
During  cardiac  catheterization  blood  samples  were  obtained  from  femoral
vein, and plasma BNP and ANP were determined  by IRMA. Hemodynamic
variables  were  analyzed  in  terms  of  correlation  with  BNP  and  ANP.
RESULTS: Plasma BNP significantly  positively correlated  with  plasma ANP
(ANP=2.1xBNP  +  26 pg/ml, r=.827, p<.0001)  and BNP never  exceeded
ANP in this patient series. Plasma BNP  as well as ANP significantly  positively
correlated  with  pulmonary  to  systemic  flow  ratio  (r=.659, p<.0001  and
r=0.617,  p<.0001,  respectively  ), pulmonary  to  systemic  pressure  ratio
(r=.746, p<.0001 and r=.771, p<.0001, respectively), total pulmonary to total
systemic  arterial  resistance  ratio  (r=.62O, p<.0001  and r=.677,  p<.0001,
respectively), total  pulmonary  artery  resistance  (TPR,  r=.66O, p<.0001 and
r.̂695,  p<.0001, respectively), and pulmonary artery wedge pressure (r=.734,
p<.0001 and r=.634,p<.0001,respectively). Importantly,plasma BNP >= 50
pg/ml  and ANP  >=  100  pg/ml  identified  children  with TPR  >=  10 wood
units with a sensitivity of 71% and 85%, respectively, and a specificity  of 92%
and 76%, respectively. Conclusions: Plasma BNP and ANP reflect pressure and
volume load to the pulmonary artery in children with VSD. Plasma BNP and
ANP  can be clinically  useful  to identify  children who have high  pulmonary
artery  resistance that compels early intervention.

P410
Congenital  heart  adolescent  and teenager  (CHAT)  questionnaire  ^
development  of a  disease-specific  health  status  and quality  of  life
instrument  for congenital  heart  disease  patients
Alex  Kulik,  Cruschen  Veldtman,  Sharon  Cassar, Julie McNeil, Jennifer  Kilburn,
Brian W. McCrindle, Tfie Hospital for  Sick Children,  University  of Toronto, Toronto,
Ontario,  Canada

Background: With  increasing survival and decreasing medical  morbidity, issues
of  quality  of life  and health  status  are becoming  increasingly  important  in
survivors  of congenital  heart  disease. While  few generic  measures  exist, a
disease-specific measure would be of greater use. Purpose:We sought to develop
and  validate  a disease-specific  measure  of health  status  and quality  of life in
adolescents  with  congenital  heart  disease. Methods: From  focus  group  inter-
views  and review  of existing  measures, areas of interest  and questions  were
developed  to  focus  on domains  including  disease  state, physical  functioning,
social health, schooling and employment, physical activity and disease concerns.
The  revised questionnaire  was then completed by consecutive patients aged 12
^  18 years during routine outpatient  visits. Results: Over a 4 month period, 76
cardiology outpatients (41 males) with congenital cardiac defects completed the
CHAT. Previous  cardiac surgery  had been  performed  in 69%, with  26% on
medication. Activity restrictions were applied in 17%. Learning disabilities were
reported  by 17%, behavioral  problems  4%, held back in school 9% and educa-
tional assistance in 22% of patients. Self-reported  general health status was
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P411
Signal  analysis  of  physiological  and  pathological  murmurs  in  chil-
dren
B-Segaier  M.  Darcy L. Lukkarinen S. Nilsson  P. Pesoiten  E. Sornmo L. Weltrell  C.
Department  Of  Pediatric Cardiology,  Lund, Sweden

Signal  analysis  of  physiological  and  pathological  murmurs  in  children. El-
Segaier M. Darcy  L. Lukkarinen  S. Nilsson  P. Pesonen E. Sornmo  L.Wettrell
G. Lund  Sweden A systolic murmur  is common  in  children. Fewer  than  1%
have congenital heart  disease (CHD).A method  to differentiate  physiological
and  pathological  murmurs  and  evaluate  the  severity  of the  CHD  would  be
helpful  in  outpatient  care. Method: 88  children  with  murmurs; 26  without
CHD,  35 withVSD  and  27  with  valvular  aortic  stenosis  (AS)  were  investi-
gated. Heart  sounds  and  murmurs  were  recorded  at  standard  auscultation
points  using Amore, a  digital  recording  computer  program. The  maximum
gradient  (Pmax) across the aortic  valve was measured with Doppler  echocar-
diography. To correct  signal  amplification  bias  the  ratio  (Q)  between  the
murmur  area  and  the  whole  systolic  area  in  the  tracing  was calculated. The
time-frequency  analysis was done  using the  Choi-Williams distribution. The
punctum  maximum  (PM), frequency  center  of mass and maximum  intensity
of  the  murmur  were  determined. An  algorithm  to  classify  murmurs  was
developed. Result: The murmur  spectrum of  all children with AS  was inter-
preted  as  pathological  but  three  patients  were  interpreted  as VSD. Two
murmurs  due  to  small  muscular VSD  were grouped  as physiological. Two  of
the  remaining  murmurs  due  to VSD  were  grouped  as AS. The  incorrect
grouping ofVSD’s as AS’s and vice versa was dependent on difficulty  in deter-
mining the PM of the murmur. Correlation coefficient  between Pmax and  Q
was significant  (r  =  0,75, p  <0,0001). Signal  analysis separated  physiological
and pathological murmur with 97% specificity  and 80% sensitivity. Summary:
The  small  muscular  VSD’s  with  limited  clinical  significance  were  not
adequately grouped with our method. Signal analysis could differentiate  phys-
iological and pathological murmurs and determine  the severity of AS.

P412
Plasma brain natriuretic peptide concentration level  can be  a conve-
nient  indicator  of  the  severity  of  heart  failure  in  pediatric  vsd
patients
Yasuhara,  S.,  Kamada,  M.,  bliihara,Y., Ohio,  N.,  Ohtsuiki,  S.
Tlie  Department  Of  Pediatrics, Iwakuni  National  Hospital,  Yamaguchi, Iwakuni,

Japan

Background: According  to  recent  reports,  plasma  brain  natriuretic  peptide
concentration  (p-BNP) level can be a predictor of the severity of heart  failure
in adult patients.The purpose of this study is to test whether p-BNP could be
a  reasonable  indicator  for  operation  in  pediatric VSD  patients. Methods: p-
BNPs were measured in a total of 294 patients  [252 non heart disease patients
(NHD)  and  42 VSD patients  (VSD)]  ranging  1 m.o.-15  y.o.. In  all  the VSD
patients, we  also measured Qp/Qs  by cardiac catheterization. Results: In the
NHD  patients, p-BNP was 6.2 –  5.4 pg/ml  (mean –  SD) (ranging below 4.0
-  22.3 pg/ml)  and  had  no  significant  relation  with  age. p-BNP  in  the VSD
patients was significantly  higher (35.4 –  24.8 pg/ml, p<0.01)  than the NHD
patients  by Student  t  test. p-BNPs  in  the VSD patients  had good  correlation
with Qp/Qs (p-BNP = 27.9 x Qp/Qs -  23.5, r=0.766, p<0.01). Conclusion:
In the VSD patients, p-BNPs  were widely  varied  and had good relation  with
Qp/Qs while p-BNPs in the NHD patients were below 15 pg/ml. In general,
VSD  patients  with  over  1.5  of  Qp/Qs  are  required  surgical  operation.
According to the  present  results, 20 pg/ml  of p-BNP  corresponds  to  1.5  of
Qp/Qs.Thus p-BNP would be a convenient predictor of the severity of heart
failure  and one  of the  indicators  for  cardiac catheterization and/or  operative
indication in the pediatric VSD patients.

P413
Infective  endocarditis  in  children-incidence,  pattern, diagnosis  and
management  in  a developing  country
Masood Sadiq, Molisin Nazir,  SheryarA  Sheikh
The  Children’s  Hospital  And  Punjab  Institute  Of  Cardiology,  Lahore,  Punjab,
Pakistan,

Background:The pattern and outcome of children with infective  endocarditis
(IE) has changed  in developed  world. In our setup, patients  (pts)  are  referred
late, there  is  low  yield  of blood  cultures  and  incidence  of  rheumatic  heart
disease (RHD)  is still high. Objective: Evaluate the clinical pattern, assess diag-
nostic criteria  in our settings and determine outcome. Patients and Methods:
All children with  LE  admitted to a single tertiary  referral  center  (April  1996-
March  2000)  were  analysed. The  diagnosis  was  based  on  Duke’s  criteria.

Minor  criteria  were  expanded  to  include  raised  acute  phase  reactants
(ESR&CRP)  and  presence  of newly  diagnosed  or  increasing  splenomegaly.
The  pts were stratified  as definite, possible  and  rejected  cases. Clinically  defi-
nite  IE requires 2 major  , 1  major  and 3 minor or 5 minor criteria. Results: Of
2108 paediatric  admissions,  62 were  diagnosed  as having  IE. RHD  was  the
underlying lesion in  34  pts  (55%) while CHD  in  27 pts (44%). One  patient
with myocarditis developed  IE. Previous antibiotic  treatment  was given in 35
pts (56%) definitely. Blood cultures were positive in 29 pts (47%) while vege-
tations on echocardiography were present in 46 pts (74%). Surgery was under-
taken  in  5  pts  and  6  left  against  medical  advise. Of  12  pts  with  aortic  valve
involvement, 4 died  (33%) and overall mortality  was 13% (8 pts). Conclusions:
The  incidence  of  IE  is  34/10OO  hospital  admissions  in  a tertiary  paediatric
cardiology  referral  center.  Pts  usually  receive  antibiotic  treatment  before
reaching  hospital, which  is  usually  late. RHD  is still the  commonest  under-
lying heart lesion (55% of all pts). Blood cultures  are positive in less than 50%
of cases and echocardiography  is  a more  sensitive  tool. Mortality  is  still  high
and aortic  valve involvement in  particular, carried poor  prognosis.

P414
Adenosine  in  treatment  of paroxysmal  supraventricular  tachycyrdia
in  children
Vesel, S.,  Krevs, N.,  Mazic,  U,  Podtiar, T
University  Children’s Hospital,  Cardiology  Unit,  Ljubljana,  Sloivtiia

Adenosine  in  treatment  of  paroxysmal  supraventricular  tachycardia  in  chil-
dren  Paroxysmal  supraventricular  tachycardia  (PSVT)  is  the  most  common
cardiac arrhythmia  in childhood  and adolescence. Conversion to sinus rhythm
can be achieved  by  vagal manoeuvres, antiarrhythmic  drugs, transesophageal
overdrive  stimulation  or DC cardioversion.  In the  present  study  we  analysed
treatment  of  44  paroxysms  in  36  children  durig  the  period  from  1995  to
1999. The  objectives  of the study  were: (1)  to  determinate  the  frequency  of
successful  cardioversion  using  different  methods  of  treatment,  in  particular
adenosine, (2)  adverse  effects of  adenosine  treatment,  (3)  the  dose  of adeno-
sine  necesssary  for  cardioversion, (4) the  correlation  between  the method  of
cardioversion  and the duration  of paroxysm  and  (5) the  frequency  of starting
with antiarrhythmic  prophylactics  after  the  episode of PSVT and  it’s success.
The  paroxysm  of SVT converted  spontaneously  or  using only  vagal manou-
vres  in  31,8% (14/40). The  adenosine  was  successful  in  85% (22/26). The
majority  of  episodes  were  terminated  by  dose  less  than  0,2  nig/kg  . There
were  no  significant  pro-arrhythmogenic  effects  using  adenosine  in  doses
exceeding  the  recommended  doses.  However,  we  observed  brief  apnea  in
neonate  after  adenosine  dose  of  1.6  mg/kg. There  were  no  correlation
between  the  method  of  cardioversion  and  the  duration  of  paroxysm,  b
blocker,  propafenone  and  digoxin  were  drugs  most  commonly  used  to
achieve long term prophylactics.Their  success rate  were 72,5% (29/40).

P415
28-years  trend  of  infective  endocarditis  associated  with  congenital
heart  diseases, a single institute  experience
Sho Takeda,  Makoto  Nakazawa,  Kazuo  Momma
Tlie Heart Institute OfJapan,Tokyo  Women’s Medical  Unii’ersity.Tokyo,  Shinzyuku,

Japan

Several  recommendations  for  prophylaxis  of  infective  endocarditis  (IE)  are
published, but their clinical impact  has not been reviewed. And, microbiolog-
ical profile  causing IE has changed  in Western countries, which  is not studied
in Japan. In order  to elucidate  these  issues, we reviewed  183 cases of IE with
congenital  heart  disease (CHD)  between  1971  and  1998, which  was evenly
divided into 4 periods.The number  of patients has not  decreased, but patients
<  15 year-old  were 56% of  all IE patients in the  19711̂977 period, and were
only  20% in  the  latest  7-years  period. There  were  59  postoperative  cases,

.which  consisted  of  18  cases with  Blalock-Taussig  anastomosis,  10 cases  of
extracardiac  conduit  and  4  cases  with  valve  replacement  or  plasty.
Microbiological  profile,  in  contrast  to  data  in Western  countries, did  not
change during the  last 28  years. The  most  frequendy  isolated  bacterium  was
Streptococcus  SP, which  accounted  for  59%. Preceding  procedure  or  infec-
tion  was confirmed  in  48 patients  (33%), which  were  associated  with  dental
procedure  in  38, and  periodontal  or  periapical  infection  in  10 patients. In  3
other  patients, severe  atopic dermatitis  was  very  likely  the  preceding  cause.
The  decrease  of  children  indicates  that  education  of  parents  is  effective  to
prevent  IE, and the increase of  adult  patients  suggests the  need of continuous
education to patients themselves. No  increase in staphylococcus could be due
to much  less prevalence of people who does self-injection  of drugs in our
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P416
Predictors of progression of mild pulmonary  stenosis in children
Juli-amie  Evangelista,Jane  W. Newburger, Tal Geva,  Lars  C  Erickson
Children’s  Hospital,  Boston,  MA,  USA

Background:  Published  data  have  suggested  that  children  with  isolated  mild
valvar pulmonary  stenosis may experience progression even after  several years
of  age. However, because  standard  life  table  analyses  may  be confounded  by
late identification  of events, we investigated  the  risk of progression  following
a given observation, with the aim of identifying  children at risk prospectively.
Methods: Records  were analyzed  for  69 children, initially noted  to  have mild
valvar  pulmonary  stenosis  (<=  30  mmHg  by  Doppler  echocardiogram)
between  1  day and 5.9 months of age (average  1.5 + / -  1.5 months). Follow up
was  for  30.1  + / -  30.4  months  (172.9  pt-yrs).The  outcome  of  interest  was
progression  from  mild  obstruction  to  moderate  or  worse  obstruction
(echocardiographic  or  clinical  assessment). Results: Progression  to  moderate
or  worse  obstruction  was observed  in 9  children.  Life  table  analysis  demon-
strated that  13.2 + / -  4.1% of children experienced progression by 4.6 months
of  age. No  children  rated  mild  after  4.6  months  of  age  progressed  subse-
quendy. Multivariate  analysis  suggested  that  age  at  initial  diagnosis  may be a
predictor  of progression, but  failed  to reach statistical significance  (RR=0.49
[0.23,1.04]  per month  of age, p=0.064)  Conclusion: Of  infants  with  isolated
mild  pulmonary  stenosis, progression  after  4̂5 months  of  age  is  extremely
unlikely. This type of information  is of great  use when counseling families  and
planning timing for  follow up.

P417
Long  term  results  after  repair  of  isolated  aortic  coarctation  in
infants  under  1 year of  age
Kansy,A.,  Maruszewski,  B.,  Burczytlski,  P.,Tysarowski,  P., Mirkowicz-Malek,  M.,
Brzezinska-Rajszys,  C,  Zubrzycka,  M.,  KsiazekJ.,  Turska,A.,  Kawalcc, W.
Tlie  Children’s  Memorial  Health  Institute,  Dept.Cardiothor.Surg.,  Warsaw,  Poland

Between January  1980  and  December  1991  47  infants  under  1 year  of  age
underwent  repair  of  the  isolated  Aortic  Coarctation  (CoA).  Hospital
mortality  was  6,4%. There  were  no  late  deaths. The  aim  of the study  was to
evaluate  long-term  results  after  repair  of  the  CoA  early  in  infancy.  40
survivors  (follow-up  91%)  were  reinvestigated  between January  1998  and
June  1999. 4 children  (9,1%) developed recoarctation  (reCoA). 85% children
presented  in NYHA  class l.The  function  and development  of the  left  upper
limb  were  normal. The  blood  pressure  at  rest  was  between  15  and  95
percentile, mean 69  SD  +  23, increasing during  treadmill  from  2 to 68 torr,
mean 34 SD –  16.The pressure gradient between right upper and lower limb
was -35  to  15 torr,  mean  -12  SD–12, during  treadmill  test -60  to  36  torr,
mean  -8  SD–20. Mitral  valve  diameter  -  mean  Z  value  1,12  (-1,7  -  +3,3,
SD–1,2),  p  <  0,00001. Aortic  valve  diameter  -  mean  Z  value  0,3  (-4,1  -
+1,4, SD–2,3),  p  <  0,00003.  LVDd  -  mean  Z  value  0,15  (-1,89  -  +1,88,
SD–0,8),  p  <  0,00001.  LV  mass  -  mean  Z  value  0,85  (-4,7  -  +2,2,
SD–1,58),  p  <  0,00002.  LVPW  thickness  -  mean  Z  value  0,9  (-4,81  -
+1,64, SD–l,6),p  <  0,00002.  IVS thickness -  mean  Z  value 0,45  (-5,03  -
+3,56, SD+1,05), p  <  0,0012. Development  of the  aortic  arch segments  was
normal.  Conclusions: Repair  of  CoA  early  in  infancy  provides  satisfactory
general development  11,4 years after  surgery.The  morphology  and  function
of  LV  as  well  as development  of the  aortic  arch  are normal. Age  at  surgery
below 3 months  is the risk factor  for  reCoA.

P418
Potential  eligibility,  safety  and  cost  savings  of  changing  inpatient
pediatric  cardiac  catheterization  (pec)  to  an  outpatient  procedure
using  a hypothetical  us model  of  care
Monica  Arpagau
University  Of  Washington,  Washington,  Mercer Island,  USA

Objective: To  determine  the  number  of  candidates  eligible  for  outpatient
PCC  based on  patient  selection, complications  and  cost  using a hypothetical
U.S. model  of  care. The  U.S. model  uses  a  5-hour  post  catheter  discharge
whereas  PCC  are performed  as a 3-day  stay  at  this  Swiss  children’s  hospital.
Analysis  of  economic  efficiency  and  potential  differences  in  reimbursement
based  on  the  existing  Swiss  insurance  structure  was  performed.  Methods:
Hospital  charts  of  all  children  (mean  age  6.1, _  =  5.2  years)  catheterized
between January  1998 and December  1999 who met inclusion criteria  for the
hypothetical  model  were  reviewed.  Data  collected  included  demographics,
indications  for  catheterization,  complications  and  time  of  occurrence. Cost
data  was  compiled  from  hospital  records  and  interviews  with  personnel.
Results: Of  350  total  cases, 51%  (102 diagnostic, 77  interventional)  children

met  inclusion  criteria. Two  complications  (device  dislocations)  were  discov-
ered  after  the  5-hour  discharge  time  in  2  children  (1.1.%). Additionally,  54
(30%) children received nursing interventions after  the hypothetical discharge
time. Cost  differences  between inpatient and outpatient catheterizations aver-
aged $698. Current  Swiss reimbursement methods for children with congen-
ital  heart  disease  allow itemized  payments  for  outpatient  procedures but  flat
per  diem  rates  for  inpatient  ($502/day). Itemizing  increases potential  reim-
bursement  by $3677  for  a diagnostic  catheter  to  $9887  for  a  radioftequency
catheter ablation. Conclusion: 51% of PCC at this Swiss children’s hospital are
potentially eligible for outpatient catheterization. Complications  necessitating
immediate  intervention  are  rare  and  do  not  limit  the  safety  of  outpatient
catheterization. The  substantial  rates  of  late  nursing  interventions  must  be
reduced,  requiring  further  investigation  into  possible  changes  to  promote
outpatient  PCC.While  average cost differences  between  inpatient  and hypo-
thetical  outpatient  PCC  were  modest,  when  the  current  reimbursement
system in Switzerland  is considered, hospital gains rise tremendously.

P419
Cardiovascular  manifestations  of  hyperthyroxinemia  in  children
with congenital  hypothyroidism
Luis  Martin  Garrido,  Miriam  Padron,  Raul  Calzada,  Maritza  Garcia,  Pedro
Gutierrez,  Laura  Camacho,  Hector  Osnaya
Instituto  Nacional  De  Pediatria, Mexico  City,  Mexico

There  are  numerous  reports  in  adults  of  the  undesirable  effects  of  thyroid
hormone  treatment  on  the  cardiovascular  system.These  studies  are based  on
patients with prolonged  treatments with  levothyroxine  at dosages that inhibit
thyroid  stimulating hormone  (TSH)  and produce  hyperthyroxinemia. At  the
Instituto  Nacional  de  Pediatria, Mexico  City, Mexico  we studied  a group of
children  with  hypothyroidism  and prolonged  medical  treatment.  Objectives.
1)  Identify  the  cardiac  effects  of prolonged  treatment  with  levothyroxine  in
children  with  congenital  hypothyroidism;  2)  Determine  if  after  prolonged
treatment,  the  levels  of  levothyroxine  continued  to  be  elevated  in  the  study
group. Material  &  Methods. Forty  children  with  congenital  hypothyroidism
detected  with  neonatal  screening  test,  who  had  received  treatment  with
levothyroxine during  two  years were included  in the study group.We evalu-
ated  heart  rate, QRS  electrical  axis, heart  rhythm, corrected  QT  segment
interval  and  R  and  S  wave  amplitude. A  Doppler  echocardiogram  was
performed  on each patient  to evaluate  left  ventricular  wall thickness, ejection
fraction,  fractional  shortening  and  cardiac  reserve. Radioimmune  assay  was
performed  to determine T4,T3,T4L  andT3L. Results. The  study group  was
predominandy  made  up of  athyrodism, followed  by ectopic  glands. Females
were 77.5% and males  22.5%.A11 patients initiated treatment before 2 months
of  age and at the  time  of the study  had completed  from  25 to  120 months of
treatment  (median  48  months).T4T  levels  in  patients  with  athyroidism  and
ectopic  glands were  12.5  +  2.9 ng/dl  and  13.0 +  2.1 ng/dl,T4L  levels were
2.5  –  1.21  ng/dl  and  3.0  –  0.72  ng/dl, T3T  176  –  34.7 ng/dl  y  3.0  –  1.0
ng/dl, TSH  de 0.2  +  0.9 _U/ml  and  0.2  –  1.2_U/ml. Left  ventricular  wall
mass was found  to  be in accordance with  age, gender  and weight, the latter in
spite of biochemical hyperthyroxinemia. Conclusions. Children with congen-
ital  hypothyroidism  and  induced  hyperthyroxinemia  as a  result  of  thyroid
replacement  therapy necessary  for  an adequate neurological development  did
not  result in important  undesirable secondary cardiac  effects.

P420
Vascular rings in  infants  ^  review of imaging  and  treatment
KwiatkowskaJ,  Sabiniewicz  R, Aleszewicz-  BaranowskaJ,  Bielinska  B,J.Erecinski.
Department  Of  Pediatric  Cardiolgy,  Medical  Uniivrsity  Of  Gdansk,  Gdatisk, Poland

Fourteen  children  with  diagnosis of vascular ring /VR/  were  hospitalised  in
the  Department  of  Pediatric  Cardioloy  Medical University  of Gdansk  in  the
period  of  1990-1999. The  age of  patients  at  the  moment  of  hospitalisation
was from  2 to  13  months. The  main  reasons for  hospitalisation  were  dyspnea
in most  of children  and reccurened  infections  of the  upper  vs lower  respira-
tory tract. In two  cases disturbances  in swallowing were observed.There  were
no intracardiac  defects  in any of these cases.The diagnosis was carried out on
the  chest  X-ray  examination. In  11 cases it  was confirmed  by DSA. All chil-
dren were qualified  to be operated on. One child died in the third post- oper-
ative  day. In  spite  of the  operation  in  one  case stridor  and  frequendy  upper
trackt  infections  still  persist  probably  this  is due  to  tracheobronchialmalacia.
Tvelve  other  children  are  feeling  well  and  there  is  no  sign  of  stridor  or
dispnea. One child  died in the  12 month of life before  the operation because
of  diffuse  pneumonia. The  diagnosis  was performed  on the basis of DSA and
intraoperation  results.and it  was  as follow: double  aortic  arch in 9 cases, right
aortic  arch  with  persistence  innominate  artery  in  two  cases, left  aortic  arch
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with anomaly of subclavian artery in two cases and the impression on oesoph-
agus by PDA ligamentum also in one case.

P421
Induction of protein-losing  enteropathy  after fontan-type  of cardiac
surgery by acute  infection
Hambsch,J.,Tarnok,A.,Jirasek,  P,Timmermann,  K., Hdusler, H.J., Schneider,  P.
Pediatric Cardiology,  Cardiac Center  Leipzig,  University Leipzig,  Germany

Aim: Children following  Fontan type surgery might develop a post-operative
protein  losing  enteropathy  (PLE)  with  a substantial  10 years  morbidity  of
>10%  and a mortality of 80%  among these patients. Although  altered hemo-
dynamics has been  accounted  for  as a risk  factor  the etiology of PLE induc-
tion is still unclear. Single case examinations in non cardiac patients showed an
influence  of the immune system on  PLE and  its possible induction  by  infec-
tion. Methods: In a follow up study we examined 22 children who underwent
Fontan surgery over a period of three years. The serum level of  inflammation
mediators, adhesion molecules and complement factors was determined  and a
large panel of cellular immunodiagnostics was performed. One of the children
developed PLE ten month  after  Fontan surgery. The child  was hospitalised in
a  peripheral  hospital  with  the  suspicion  for  glomerulonephritis  following
Streptococcus  infection  (reduced  serum  protein  level  by  >50%). One  week
later the patient suffered  from Rotavirus infection and returned to our cardiac
center  (low protein  level: 34g/l). Results: The  laboratory  analysis  revealed a
high  CRP, leukocytosis, elevated  IL-6  and -8  levels and, a high  titer  of ami
EBV-IgG. The  patient  had  a striking  lymphompenia  with  in  particularly a
dramatic loss of peripheral T and B lymphocytes. Following antibiotic  therapy
and albumin substitution the inflammation markers normalised to basal levels.
However, the patient still had reduced  IgG levels (by >80%) and lymphopenia
with a massive reduction  in particularly ofT  lymphocytes. Conclusion: Our
data show for  the  first  time an association of PLE  with acute viral or bacterial
infection. These  results  suggest  the  involvement  of  acute  infection  in  PLE
development. The selective loss ofT-lymphocytes  is yet unclear but  might be
due to auto-reactivity.

P422
An  appraisal  of  cardiovascular  changes  in  children  with
mucopolysaccharide  disorders
Mohan  UR,Al  HayAA,  Chary  M, Wraith  E, Patel RG
Pediatric  Cardiology,  Royal  Manchester Children’s  Hospital,  Essex, UK

AIMS: To  evaluate  cardiac  involvement,  assess risk  factors  and  mortality, and
define the outcome of cardiac abnormalities with  age in the different  types of
mucopolysaccharidoses  (MPS). METHODS: Echocardiograms  (M  mode,
two  dimensional  and  colour  Doppler flow mapping)  were  performed  in 99
patients with MPS, age range from  1 to 49 years (median  10.3 years) between
1978  and  1995. RESULTS: Mitral  regurgitation  (MR)  was detected  in  29
patients  (29%). MR  was more  frequent  in  type  IH  (38%), II  (24%)  and  III
(20%). 16 (16%) of patients developed aortic regurgitation (AR).seen  mostly
in  type  II  (56%) and  IV  (24%). AR  and/or  MR  was detected  in  37 patients
(odds  ratio  2.95, 95% CI  1.0,  p=0.05).  Follow  up  echocardiograms  were
performed  in  45% of  patients  of  which  25  (56%)  were  abnormal  and  20
normal.  13  (65%)  developed  a  cardiac  abnormality  on  subsequent  echocar-
diogram  which  was  statistically  significant  (p=0.002).  Univariate  binary
logistic  regression  analysis performed  for  age of the patients  at  echocardiog-
raphy  as demographic  predictor  determined  that  mitral  and  aortic  valve
abnormalities  showed  a positive  association  with  age. The  correlation  of age
with AR  was statistically  significant  when  compared  with other  aortic  valve
abnormalities.  16 patients  died  during  the  first  follow  up  in  1995: 27  year
actuarial survival  was 69.85%. At the second  follow up at five years, 33(33%)
patients had died, the actuarial survival dropping to 52!2%.Univariate analysis
of  risk  factors  showed  that  age  at echocardiogram, MPS  I and  ejection frac-
tion  were  significant  risk  factors  for  death. CONCLUSIONS: As cardiac
lesions  in  MPS show  progression  with  age  with  increasing  mortality,  it  is
recommended  that all patients with MPS are followed up with serial echocar-
diograms to  assess structural  anomalies and ventricular  function.

P423
Community  acquired  endocarditis  in  a pediatric  population  in  the
1990’s
Peter C. Frommett, Robert  Kilpatrick
Medical College OfWisconsin,  Milwaukee,  Wisconsin, U.S.A

Background: Community  acquired  endocarditis  (CAE)  is a rare  infection  in
children with congenital heart  disease (CHD).To characterize the population

at risk, the incidence  of CAE at  the Children’s Hospital ofWisconsin  during
the  1990’s was reviewed. Methods:The hospital database was reviewed for the
diagnosis of CAE occurring  as an outpatient  without  recent  invasive proce-
dures/indwelling  catheters  from  November  1989  to  May  2000. Results:  17
patients  had  18 episodes  of  CAE.  They  ranged  in  age  from  1 mo  to  17  yr
(mean 10.5+/-5.4 yr). 8  of the  17 patients  had  isolated  mitral  valve disease
(47%),and 7 of these 8 patients (88%) had their initial diagnosis of CHD made
at the time of presentation with  CAE. 2 patients had a bicuspid aortic  valve, 2
had a perimembranousVSD, 1 had a tricuspid valve disease, and the remainder
had  complex  congenital  heart  disease  s/p  prior  to  the  surgery. The  most
common organism was staph aureus, found  in 9 of the  18 episodes. 7 episodes
had an oral flora strep species, 1 had enterococcus fecalis, and  1 had a group B
strep  (in  a neonate).  10 of  the  17 patients  (59%)  required  urgent  cardiac
surgery within 6 weeks  of presentation; two additional  patients  required  late
surgical  valve  repair  because  of chronic  insufficiency.  9  of the  17  patients
(53%) had significant  complications; 5 had cerebral  vascular accidents (CVA),
2 developed splenic abscesses, and 1  had renal failure. One of the patients with
a periannular  abscess died of overwhelming sepsis; the remaining  17 episodes
were successfully  treated with  antibiotics +/-  surgery. Of the 8  patients  with
isolated mitral valve disease, 4 had significant  embolic complications  (3 CVA,
1 splenic  abscess). Conclusions: CAE  is a devastating  illness in  children  with
CHD.  It  frequently  results  in  the  need  for  urgent  surgery, and  significant
morbidity  is seen  in  the  majority  of  children  due  to  complications  of  the
infection. Antibiotic  resistance  is not a complicating factor  in therapy to date.
Silent mitral  valve disease  appears to be  by  far  the  most  common  congenital
abnormality  in  CAE in children, and mitral  valve endocarditis  is usually asso-
ciated with significant  complications and/or  need for surgical intervention.

P424
Bronchial  hyperreactivity  after  surgical  correction  of  CHD.
Influence  of conventional  mechanical  ventilation  (CMV)?
Sulc,J.,Jirickoi>a,A.,  Dlask,  K.,  StujJ.,  Zapletal,A.,  Hucin,  B.,  HrudaJ
Unh’ersity  Hospital  Motol, Kardioceiitrum,  Prague,  Czech  Republic

Bronchial hyperreactivity (BHR) may potentially influence long-term condi-
tion of patients after correction  of CHD.  To assess possible impact of CMV on
lungs  we  tested  pulmonary  function  (PFT)  in  patients  with  two  cyanotic
CHDs  with  contrasting  preoperative  pulmonary  hemodynamics  and  in
normal  children  after  long-term  CMV. Forty  patients  with TGA,  31  with
TOF  long-term  after  repair  (13.7–5.3  and  14.2–3.8  years, respectively)and
24 normal children  3.3–0.8  years after  severe cranio-cerebral  trauma  (CCT)
were  tested. Duration  of  CMV  was  3.0–5.2,  1.7–1.5  and  7.7–7.6  days,
respectively. Lung volumes, elasticity, airway patency  and acetylcholine  (Ach)
challenge tests were performed. Cumulative doses of 0.75  to 3.0mgAch  were
used. Abnormal PFT  was found  in 75% (TGA), 58% (TOF)  and 63% (CCT)
patients, respectively. The  most  frequent  findings  in TGA  were  stiff  lung  (in
60%),  in TOF  and CCT  hyperinflation  (32% and  29%, respectively). BHR
was found  in  76% of TGA, in  88% of TOF  and  in  all CCT  patients. Mean
PD20  was 1.4 –0.6,1.1 –0 .4andl . l  + 0.5mg Ach,  respectively  (NS).  BHR
was found in majority  of both cyanotic CHDs and in all tested CCT patients.
Possible  consequences  of  conventional,  especially  long-term  CMV  on  the
developing  lungs  could  not  be  excluded.  Development  of  symptoms  of
bronchial  asthma  in some of CHD patients should be considered. Supported
by the Int. Grant Agency of the Czech Ministry of Health

P425
Regression  of  pulmonary  fistulae  (PF):  an "experimental"  human
model.
Agnoletti, C ,  Borghi,A.,Annecchino,  EP
Ospedali  Riuniti,  Bergamo, Italy

Two patients  with  congenital  heart  disease developed  PF  after  unintentional
surgical exclusion of the  hepatic venous flow from  the lungs. Case l:cor  tria-
triatum and ASD operated  at 2 yrs. Evidence of cyanosis at  10 yrs. O2 satura-
tion:  70%, Hb  21  g/dl.  Pulmonary  scintigraphy:  intrapulmonary  shunt.
Cardiac  catheterization:  IVC  to  the  left  atrium;  bilateral  PF. At  10  yrs
rerouting of IVC  to the right atrium. Five months later normal O2 saturation
and pulmonary scintigraphy. Case 2: biliary atresia.ASD, DORV. At 6 months
correction  of DORV; at 9 months liver transplant. Since  10 months cyanosis:
0 2  saturation  68%, Hb  17  g/dl.  Pulmonary  scintigraphy:  intrapulmonary
shunt. Cardiac catheterization: hepatic veins to  the left atrium; bilateral PF.At
19 months  rerouting  of the  hepatic  veins  to  the  right  atrium. Two  months
later  normal  O2  saturation  and pulmonary  scintigraphy. Our  data  confirm
that hepatic  venous flow plays an essential role in preventing the  pulmonary
vascular bed  from development of  PE
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P426
The  application of prostaglandins  in neonatal  cardiology
Dinarevk  S.,  Kurtagic  S.,  Maksic  H.,  Terzic  R
AEPC,  Sarajevo, Bosnia  Hercegovina

The  prostaglandins  have  made  a  revolution  in  saving  children’s  lives  in
neonatal  cardiology. The  aim  of this study  was to  evaluate  Prostalganide,  first
time  administrated  to  neonatal  cardiac  pts  in B&H. During December  1997
till June  2000  at  Neonatal  department  of Paediatric  Clinic  in  Saraievo  1162
pts  were  admitted  of  which  17  (1.4%), age  4̂5 days  (45 min-20  days)  with
congenital  heart  disease, have received prostaglandin  therapy. Central  cyanosis
was  evident  at  admission  in  15/17  pts, whose  oxygen  saturation  was  from
’21% up  to  76%, Diagnosis  of cyanotic  heart  disease  was made  in  15/17 pts.
PGE1  was  administrated  in  11/17  (the  maintenance  doses  of
0.023mcg/kg/min)  and  PGE2  in  6/1  7  (maintenance  dose  of  0.38
mcg/kg/hrs).The  duration  of prostaglandin Th  was from  7hrs up to  30 days,
mean  12 days.The side effects  of this therapy were present  in  13 pts, 8/1  7 pts
were  operated  and  corrected  abroad. 9/17  pts  died. Conclusion:  In  pts  with
congenital  heart  disease whose survival  is duct dependent, the availability and
application of prostaglandins  is compulsory.

P427
Should  an  intrathoracic  ventricular  diverticulum  be  treated?
Krasetnanti  T, Loeser H,  GehrmantiJ,  VogtJ
Muetisler,  Germany

Intrathoracic  diverticula  of either  ventricle  are  rare. Upon  3 own  cases  this
review  of  the  literature  focuses  on  the  necessity  of  surgical  intervention.
>From  literature  122  cases  of  true  contractile  intrathoracic  diverticula  are
anlyzed:  Clinics, ECG,  X-ray  findings  and  follow  up  with  and  without
therapy.  Reports  of  86  left  ventricular  diverticula  (LVD)  and  36  right
ventricular  diverticula  (RVD)  were  found. They  are  detected  at  each  age
ranging  from  prepartal  diagnosis  to  geriatric  patients.  Most  are  clinically
asymptomatic. There  are no  typical ECG-changes. Cardiomegaly  is the most
frequent  X-ray  finding.  Operation  was  performed  in  23  LVD  and  8  RVD.
Follow  up  of  these  did  not  show  any  difference  from  the  untreated  diver-
ticula:  Survival  was  idem  as  the  rate  of  severe  complications  as  rupture,
rhythm  disturbances or chest pain. Conclusion:True  contractile  intrathoracic
diverticula  should  be  followed  closely. Surgical  intervention  is  necessary  in
case of complications.

P428
Unilateral  absence of pulmonary  artery. Report of  four  cases
Rodriguez  H.L.,Acosla  VJ.L.,  Bcirana  P.L.C.,  Parra B.J.R.,  Estrada L.M.J., Vcra
C.  M.,  Hcrrcra  O.,  Zcpeda  S.R.
Distrito  Federal,  Mexico

Most of the patients with  absent pulmonary artery  (APA) survive with  few or
no syntoms.We report  four  infants who presented  early in life with congestive
heart failure, cyanosis and severe pulmonary hypertension (SPH).The electro-
cardiogram  had right ventricular  hypertrophy  and systolic overload.The x ray
as well  as the  nuclear  pulmonary  study  showed  asymmetric  vascular  margins
with  severe  diminished  perfusion  of the  affected  lung. The  echocardiogram
showed  SPH, without  reconognition  of  the  abnormality. The  cardiac  cath
showed APP rigth  in two and  left  in the other one, contralateral  of the  aortic
arch. All  of  them  had  aortopulmonary  vassels  to  the  affected  lung. Ona  had
patent  ductus  and underwent  surgical  ligation of the  ductus  and ligation of a
large  collateral  artery  with  ’good’  early  postop,  suddely  developed  rigth
ventricular  failure  (RVF)  and  died  without  response  to  medical  therapy.  In
another one  the  diagnosis  was suspected  clinically, confirmed  on the cath she
remained  with  SPH  in  RV until  last  seen, without  surgery. In one  the  diag-
nosis was made on autopsy, a new born who  was admitted  with leptomengitis
and died without  cadiac syntoms.

P429
Multiple  aortic  aneurisms  in  a new  born. Case  report
Parra B.J.R.,Acosta  VJ.L.,  Beirana  P.L.C.,  Rodriguez  H.L.,  Estrada  L.M.J., Vera
CM.,  Zepeda  S.R.,  Herrera  O.
Pediatric Hospital  National  Medical  Center  XXI.  Mexico  City,  Mexico

New  born  (NB)  referred  because  recurrent  total  collapsed  of  the  left  lung
(LL)  and  respiratory  failure  (RF). On  admission  physical  findings  showed a
well  developed  male,  with  mild  RF. Chest  x-ray  with  normal  sized
heart/opaque’left  lung.A bronchoscopy showed total extrinsic obstruction  of
the left  bronchus without  pulsation. An echocardiogram showed a clear large

image  near  the  ductus  that  was  belived  it  was  a  ductal  aneurysm. Aortic
angiograma  showed three  huge sacular dilations, the first one.at  the level of
the  ductus; the  second,  above  and  below  the  diaphragm, and  another  one
two centimeters  above both  renal arteries til the iliac arteries that later were
recognized  and followed  up with  the  echo. He  underwent  resection  of the
aortic  aneurysm  that  produced  left  bonchial  obstruction  with  terminal-
terminal  anastomosis. Medical  treatment  included  platelent  antiagregants,
antihypertensive  drugs,  on  and  ventilatory  support.  Histology  of  the
resected  tissue  showed  abnormally  disminished  elastic  cells.Because  the
extension  and  abnormality  of  the  amount  of  elastic  tissue  any  further
surgery  was advised. He  survived  for  almost five months, discharged  home
ramained  several  weeks  without  symptoms  until  he  suddenly  collapse  and
died. No  autopsy was made.

P430
Interruption  of  the  aortic  arch  asociated  to  pulmonary  valve
stenosis.Case  report
Rodriguez  H.L.,Acosta  VJ.L.,  Beirana  P.L.C.,  Estrada  L.  M.J.,  Parra  B.,J.R.,
ZepedaS.  R.J.,  Vera  CM.,  Herrera O.
Pediatric Hospital National  Medical Center  XXI.  Mexico  City,  Mexico

Interruption  of the  aortic  arch  (IA) can  be  diagnosed  alone or  in  association
with several major congenital disease. It  usually present in the new born period
with  congestive heart  failure  (CHF), we found  only one  report  in  wich  there
was  associates pulmonary  valve  stenosis  (PVS). Male  19 day-old  with  heart
murmur,  cyanosis, diminished  brachial  and  absent  femoral  pulses. Chest  x-ray
with  normal  cardiothoracic  index  and  diminished  lung  vascularity.  EKG
showed AQRS -150,̂ rigth ventricular hypertrophy with systolic overload.The
echo showed IAA type B, Urge ventricular septal defect, severe PVS, small paten
ductus arteriosus.The  cath confirmed  the diagnosis and showed large collateral
vessels from  the innominated artery thath bypass the obstruction and connected
to de descending aorta. He underwent a successful correction of IAA with a falp
of left  subcalvia artery. At 3 mouths his cyanosis raised and started with cyanotic
spells, successful  percutaneus  dilatation  of the  pulmonary  valve dminished  the
systolic  gradient  from  75 to  45 mm Hg. He  was discharged  and  is doing well
afterwards. Coment: It  is very unusual to  have a child in whom having IAA the
main symptoms are relates to the PVS as this case.

P431
Definitive  repair  of  tetralogy  of  fallot  (tof)  during  the  first  six
months  of  life ^  comparison  with  older  repair
MorwoodJ.G.Justo R.N.,  Radford D.J., Polilner P. C.Jalali  H
Tlte Pritice Charles Hospital, Brisbane, Australia

Early primary repair ofTOF  has been advocated to minimise  effects  of chronic
hypoxemia  and  progressive  right  ventricular  fibrosis. This  study  assessed  the
results of  early  versus  late  definitive  repair. All  infants  aged  six months or  less
undergoing primary repair ofTOF from November  1995 to August  1999 at the
Prince  Charles Hospital  were  enrolled  at  the  time  of surgery. This group  was
compared  with  a time-matched  group  of  all  patients  undergoing  definitive
repair at greater than six months. 28 infants aged 1-6 months (median 4months)
underwent  primary definitive  repair. This group  is compared  with  25 children
age 7months to 13yrs (median 9.9months) who had definitive  repair ofTOF, of
whom  4 had  required  an aorto-pulmonary  shunt. Pre-operative  haemoglobin
and oxygen saturations were not significandy  different  between the groups.The
median  bypass times of  114  (standard error  (SE) 5.8)  vs  109mins  (SE 7.0)  and
cross-clamp times of 56 (SE 5.3)  vs 57mins  (SE 7.7)  in the infants  and children
respectively  were not  significandy  different. The  transannular  patch  rate  was
50%  in  the  infants  vs  60% in  the  children. There  was no  mortality  in  either
group. Infants  had a higher  mean  ventilation  time  of 64–34hrs  vs  43+35hrs
(p=0.08)  and  incidence  of junctional  ectopic  tachycardia  at  21% vs  4%.
Otherwise  early morbidity  was comparable. Echocardiography demonstrated a
residual smallVSD in 21% vs 20%, and mild-moderate right ventricular  outflow
tract  obstruction  in  25%  vs  4%  in  the  infants  and  children  respectively.
Moderate-free  pulmonary  incompetence  was seen  in  64% of both  groups. At
follow-up mean of 20+14 and 24–17months in the infants and children, one of
the  children  has decreased  exercise  tolerance. One  patient  in  each  group  has
required late surgery.This study supports early TOF repair.

P432
Echocardiographic  and  clinic  long  term  follow-up  evaluation  of
neonatal  critic  aortic  valvar  stenosis  patients  subjected  to  valvulo-
plasty
Haydee  Vazquez, Alejandro  Coldsman,  Maria Irene Sicurello
Division  of  Cardiology, R.  Gutierrez  Children’s, Buenos Aires. Argentina
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Aim  of the  study: Analize  the  long term outcome  of patients  (P) with  critic
aortic  valvar  stenosis  (cavs)  treated  in  the  neonatal  period  by  valvuloplasty.
Methods: Thirteen  cavs patients surviving neonatal valvuloplasty  were evalu-
ated clinically and by echocardiography. Doppler echocardiography  (D-echo)
evaluation  was performed  routinely  in  all  cases. Residual  aortic  pressure
gradient  (APG) and aortic incompetence  (AI) were evaluated in all cases.The
follow-up  time  was 2.3 years –1.8  (ranging 0.5 to 6 years). Results: Nine  P
remained  asymptomatic  and four  developed progressive signs of heart  failure.
At D-echo: AI  was mild  in nine, moderate  in two  and severe in  two. Patients
with severe AI wee subjected to surgical aortic valvuloplasty  1.2 and 5.8 years
after  initial  procedure  with  good  results. In  another  patient  surgical  mitral
valvuloplasty  was performed  because  of  progressive  mitral  stenosis  3  years
after  aortic  valvuloplasty. The  mean  APG  at  the  last  evaluation  was  32
mmHg–13.2.There  was no mortality in this series. Conclusion:At  2.3 +  1.8
years follow-up  70% of the  patients with  CAVS remain  asymptomatic, with
mild  AI  and  without  evidence  of  significant  recurrence  of  stenosis  after
succesful  valvuloplasty.

P433
Anomalus origen of the right artery from  the asceding aorta. Report
of three  cases
Rodriguez  H.L.,  Beirana  P.L.G.,Acosta  VJ.L.,  Parra B.J.R.,  Vera CM.,  Zepeda
S.R.,  Estrada L.M.J.,  Herrera O.
Pediatric Hospital. National  Medical Center, S  XXI.  Mexico  City,  Mexico

We report thre cases: first:, 3 months old female with severe pulmonary hyper-
tension  (SPH), on  congestive  heart  failure  (CHF).The  cardiac  cath  showed
anomalous  origen  of the  right  pulmonary  artery  (AORPA), she  underwent
surgery  died  infected  with  Stph  on  the  early  postop. Second  case:, was a 6
months  male  cyanotic  he  had  complete  transposition  of  the  great  arteries,
large  ventricular  septal  defect  and AORPA; he  underwent  Mustard’s  repair
and  reimplantation  of  the  right  pulmonary  artery  (RPA). He  is  alive  and
doing  well. Last  one  case: dysmorphic  male  5  months  old, with  only  mild
feeding fatigue, the echo showed that he had a large aortopulmonary  window
with AORPA  and  SPH,  it  was  confirmed  with  cath, he  underwent  total
repaired, whitin  the  surgery another abnormality  was found, the  right  coro-
nary  artery  arouse  from  the  pulmonary  artery. He  had  an  uneventful  post
curse. Comment: This  cases represent  the  board congenital  heart  abnormali-
ties that can be associated to AORPA. All of them were diagnosed  very late, in
spite two had symptoms since the beginning of their life.The surgery resolved
two of them  nicely, the  first  one died postop no autopsy was done

P434
The  echo  finding  of  functional  pulmonary  atresia  with  severe
tricuspid  regurgitation  in  the  neonate   ̂differentiation  from
pulmonary  atresia
Yosltimi Hiraumi,  Ken  Watanabe*, Kenichi  Kurosaki**
Department  Of  Pediatrics,  Hyogo  College of  Medicine;  *Dcpartment  of Pediatrics,
National  Cardiovascular  Center;  **Department  of  Pediatric Cardiovascular  Surgery,
Shizuoka  Children’s Hospital; Nishinomiya-City,  Hyogo,Japan

Background: Functional pulmonary atresia(FPA) must be distinguished  from
anatomic pulmonary  atresia with  intact  ventricular septum(PA) to avoid any
unnecessary  treatments. The  purpose  of  our  study  is  to  differentiate  FPA
from  PA  by  the  echo  cardiography  finding.  Patients  and  methods:Four
neonates  with  FPA, one  neonate  with  Ebstein  anomaly  and  three  with
tricuspid  valve  dysplasia  were  compaired  with  four  neonates  with  PA. All
patients  were  treated  with  Prostaglandin  El  infusion. The  following  echo
cardiography  indices  : LVDd  (mm), LVDd%ofnormal  (%),  RVDd/LVDd,
Tricuspid  valve  dimension  (TVD)(mm), TVD%of  normal  (%),Tricuspid
regurgitation(TR)  grade,  TRvelocity  (m/s),PG:  TRvelocity  (mmHg),
Pulmonary  valve dimension  (PVD)(mm), PVD%of normal  (%),PDA  (mm),
PDA velocity  (m/s), PG: PDAvelocity  (mmHg)  were  observed both  in  FPA
neonates  and  in  PA neonates. We defined  PA pressure  as (BP-PG: PDAvel),
RV  pressure  as  (PG:  TR  velocity+5mmHg:Rapressure)  mmHg,  and
PAp/RVp  ratio  was  also calculated. Result: Compaired  with  PA groups, we
found  that  in  FPA  neonates,  RVDd/LVDd>0.6  (p<0.05),  TVD%of
normal>100%(p<0.05),  PAp/RVp>0.85(p<0.01),  TRvelocity<4m/s
(p<0.01). All  these  indices  were  significantly  different  from  these  in  PA
neonates. Conculusion:We  can  differentiate  FPA  from  PA in  echo  cardio-
graphic  finding  According  to  the  following  echo  indices  : RVDd/LVDd
>0.6,TVD%of normal>100%, PAp/  RVp>0.85, TRvelocity  <4m/s, there-
fore  we can reduced or quit the infusion  of Pros

P435
Continuous  blood  pressure  monitoring  and  pulse  oxymetric
measurements  during  exercise  in  children  with  and  without  open
heart  surgery
Trowitzsch, E.,  Hussein, A.,  Tjhen, T., Erig, M. *, Barschdorff, D. *
Department  of  Pediatric  Cardiology, Vestische  Kindcrklinik,  University  Witten-
Herdecke; *histitute  of Electrical Measurement, Unii’ersily ofPaderborn;  Germany

In order to derive reproducible  data for  physical  fitness  of children  treadmill,
bicycle or other ergometric tests are necessary.The smaller the child the worst
the  result  because  of  unreliability  of  pulse  oxymetry  and  blood  pressure
measurements. Especially  after  open heart  surgery  a non  invasive method  of
monitoring  continuously  blood  pressure during  exercise  is desirable. In  our
study  we  examined  85  children  with  a  newly  developed  continuous  blood
pressure  determination  system  with a model  based  evaluation  of  pulse  wave
velocity  and  a  photopletysmogram  using  an  artificial  neural  network. The
method  is described  elsewhere. Additionally  we measured  oxygen  saturation
and  its maximal  decrease during  exercise. Three  groups  were subdivided: A"
represented healthy children examined because of chest pain or fitness test, B"
was derived  from  children  with  insignificant  congenital  heart  disease (ASD,
small VSD, PS, PR.TR,  AS, AR), and C"  was a group  of children  after  open
heart surgery for  significant  congenital heart  disease. Excluded were  palliative
operations. Additionally  diastolic blood pressure, heart  rate, and  conventional
measured  blood  pressure were monitored  simultaneously. Instant  blood pres-
sure drops  in breaks and short  peaks during  effort  which  could  not  be regis-
tered with conventional methods were nicely observed. Conclusions: Using a
newly developed non invasive continuous blood pressure measuring device in
children  during  bicycle  exercise  tests, reliable  values  were  derived.  Children
after open heart surgery delivered the same physical fitness then children with
insignificant  congenital  heart  disease and healthy children.

P436
Personal  characteristics  and social  adaptation of school  children  and
adolescents with  congenital  heart diseases  (CHD)
Malcic I,  Carin  RJclusic  M,  Kniewald  H,Aberle  M,  Grubic M
Paediatric  Cardiologist,  Zagreb,  Croatia

Introduction:The  majority  of  children  operated  for  CHD  are  chronic
patients. Hence, the adequate  care for these children should not  only include
pre-surgery  medical  diagnosis  and therapy, but  also at their  social  integration
and rehabilitation. Goal:To  assess the social awareness of children  with CHD,
and their physical and psycho-social functioning  in everyday life. Patients and
methods: The  sample  includes  97  school  children  and  adolescents  (both
genders) with CHD and 97 healthy children of the same group. According to
Doll’s  scale  of  social  awareness, we  have  estimated  an  individual’s  ability  to
function  independently  and  as a  part  of  a  group.We  have  included  the
following  parameters  to  assess  the  above: ability  to  dress  and  feed  oneself,
social skills, independency, hobbies and interests.The assessement of the  influ-
ence  of  illness  on  daily  physical  and  psychological  well  being  has  been
conducted  by  a questionnaire  survey. Results: Children  with  CHD  have
worse  performance  in  school  (95% CI  2.354̂.31)  and  higher  incidence  of
exam  retakes  (95% CI  1.83̂2.50), participate  less frequently  in  extra curric-
ular  activities  (95% CI  1.011̂.76), differ  in their  ability to communicate  and
interact socially (95% CI 3.455̂.31), illness prevents them to continue educa-
tion  (95% CI  1.18-2.14) and  are over protected  (mother)  in comparation  to
healthy children of the same age group (95% CI  1.482̂.65)  Conclusion: The
children with CHD  have more  problems with  social  adaptation  than healthy
children. The  reasons  for  that  could  be  following:  lack  of  selfconfidence,
bondage with  parents, later achievement of financial  independence, limitation
in professional  orientation because of CHD. Croatia  is predominantly  conser-
vative  enviroment  and  these  result  could  be  somewhat  different  to  simillar
investigations performed  in Western countries.

P437
Quantitative  judgement  of  exercise  induced  st-depression  in  chil-
dren with aortic  stenosis  (AS)
Kienast, W,  Bartolomeaus,C.,  Meyar,A
Univ. Children’s  Hospital,  Div. OfPed.  Cardiology, Rostock,  Germany

Some studies  suggest  that  the  crdiovascular  adaptation  to  exercise  can  reveal
the severity of AS especially  for serial investigations  in  the young. 60 asymp-
tomatic children, 9-17  years old, with AS underwent  a controlled  progressive
bicycle  exercise  test. Their  resting peak  pressure  gradients  (PG)  were  10-90
mmHg. The  assessment  of  the  ST-depression  was  classified  by  the  score  of
Rauuharju  et  al* The  correlation  of  the  ST-depression  to  PG  at  rest  was
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r  =  0,40  (p -<  0.05), during  exercise  r  =  0,76  (p  <  0.01).The  sensitivity  of
significant  ST-depression  in relation to a PG  >  50 mmHg  was at rest 0,44 the
specifity 0,98, during exercise 0,67 and  1.0 resp.. No patient had severe symp-
toms but one  had ventricular  ectopic beats.The  results of this study show that
exercise  testing  is  useful  for  quantifying  the  severity  of AS. It  also shows that
properly supervised  exercise testing can be performed  at minimal risk to chil-
dren  with  significant  AS. *Rautaharju,  P.M. et  al. In: Frontier  of  fitness, ed.:
RJ.Shepard.Thomas.Springfild  1971

Hemodynamics and Physiology, Cardiac
Function/Hemodynamics

P438
N/S
Xinntin  Chen,  Peiwei  Zhang
Department  Of  Pediatrics,  Dong  Fang  Hospital,  Fuzhou,  Fujian,  People’s  Republic
Of China

To study  alteration  in content  of myocardial  intracellular  Ca2+  due to  acute
pneumonia  under  both  quiescent  and  contracting  conditions, there  to  get a
good  understanding  of the  possible  mechanism  of heart  failure  secondary  to
acute  pneumonia.

P439
The  assessment  of function  of the heart ventricular  block  in  normal
human
GY  Cebcl,AG  Kruglov, VN  Utkiti,AN  Dasaev, LM  Golostenova, NG  Ignatov, SC
Suivroi’
’Medicine ForYou’ Corp., Moscow, Russia

BACKGROUND  AND  METHODS. While  analyzing  the  heart  perfor-
mance  as  a  whole  [7-th  All-Russia  Congress  of  Anaesthesiologists  and
Reanimatologists,  St.Petersburg,  2000,  p.54-56;  12th  World  Congress
Anaesthesiologists,  Montreal,  Canada,  2000,  p. 14,  220,  284]  we  recognize
three  blocks  in  it  located  intrapericardially:  1. atrial" block  ^  left  (LA)  and
right  (RA)  atriums; 2. "aorta-pulmonary" block  ^  aorta  (A) and  pulmonary
artery  (PA); 3. ventricular "three-chambered" block  (VB) consisting  of: a)  left
(LV)  and  b)  right  (RV)  myocardial  chambers, both  with  blood  outflow  into
"aorta-pulmonary" block and c) "spongy" (venous) myocardial chamber with
blood  outflow  (during the "common" systole ^  see below) through  coronary
sinus  (CS)  and  Thebesian  vein  (TV)  into  "atrial"  block.  RESULTS  &
DISCUSSION. At  the "common"systole  of "three-chambered"VB:  l.The
following  blood  volumes  are  moved: a) Two ^  by blood  outflow  ^  from  the
"spongy"  (venous)  myocardial  chamber  into  the "atrial" block; b) Two ^  by
blood  outflow  -  from  RV  &  LV  (their  stroke  volumes)  into  the  "aorta-
pulmonary"  block. These  volumes  form  an "overall" stroke  volume  of  the
"three-chambered" VB  ^  an "overall"  PV  of VB. The  outflow  is  efFected
through  the  "fixed"  fibrous  rings  of  s.coronarius,  tr.  a. pulmonalis  &  bulbus
aortae  into  the  primary  divisions  of  arterial  ("aorta-pulmonary"  block)  and
into  the  terminal  divisions  of  venous  ("atrial" block)  systems,  c) Two  ^  by
blood  inflow  ^  its mobilization  from w. cava  inf. et sup. & vv. pulmonalis into
the "atrial" block, by the so called "systolic membranous drawing in of blood"
resulting from the drawing of the tricuspidal & mitral  valves into the RV &  LV
chambers’ cavities  as blood  is driven out  of them. The  total  volume of blood
driven by myocardium  of the "three-chambered"VB  at this stage exceeds the
"overall" PV ofVB  to the extent of venous blood  volume mobilized  into the
"atrial" block. 2. Phase pressure levels are created (inmmHg):-maximums  in
outflow  vessels (accessible to examination by means of probing) ^  s.coronarius
(8,6+0,2), tr.a.pulmonalis  (22,2+0,9), bulb.aortae  (107,6+2,6); -  minimums
in inflow chambers in the "atrial" block -  "x-collapses" aD & aS. Maximum in
s.coronarius  (8,6+0,2)  and  minimum  in  aD  ("x-collapse"  aD=2,4+0,76)
create  the  phase  (systolic)  endocardial  vein-venous  gradient  (6,1+0,47)  of
blood  flow  out  of  the  venous  (extramyocardial)  vessels  of  the  "spongy"
(venous) chamber of the "three-chambered’VB  in aD. CONCLUSION.The
"overall" systole  of the "three-chambered"VB  forms  the  basis regulating: 1.
The  blood  inflows  (mobilization)  including  the  hepatic  fraction  into  the
fiatrial~  block  in  accordance  with  its  outflow  from  the  "three-chambered"
VB.The "overall" systole of theVB of a current  cardio-cycle prepares the next
cycle. 2. Systolic synchronization of arterial and venous hemodynamics of the
big and the  small circles of blood  circulation through  the "aorta-pulmonary"
& "atrial" blocks.

P440
Summary  gas  pressure  (pX=po2+pco2)  in  sinus  coronarius,  arteria
pulmonalis  and aorta  blood  in "normal" human
GY  Gebel,AG  Kruglov, VN  Ulkin,AN  Dasaev, LM  Golostenova, NG  Ignatov,  SG
SuvorovMedicine ’Medicine  ForYou’  Corp., Moscow, Russia

BACKGROUND AND  METHODS. While  analyzing  the  heart  perfor-
mance  as  a  whole  [7-th  All-Russia  Congress  of  Anaesthesiologists  and
Reanimatologists,  St.Petersburg,  2000,  p.54-56;  12th  World  Congress
Anaesthesiologists, Montreal,  Canada,  2000, p. 14, 220, 284]  we  recognize
three  blocks  in it  located  intrapericardially:  1. atrial" block  ^  left  (LA)  and
right  (RA)  atriums; 2. aorta-pulmonary" block  -  aorta  (A)  and  pulmonary
artery  (PA); 3. ventricular  three-chambered" block  (VB) consisting  of:  a)  left
(LV) and  b)  right  (RV) myocardial  chambers, both  with  blood  outflow  into
aorta-pulmonary" block  and  c) spongy" (venous)  myocardial  chamber  with
blood  outflow  (during the common" systole -  see below)  through  coronary
sinus  (CS)  and  Thebesian  vein  (TV)  into  atrial"  block.  RESULTS  &
DISCUSSION. At  the  common"systole  of  three-chambered"VB:  l .The
following  blood  volumes  are moved: a) Two -  by  blood  outflow  ^  from  the
spongy"  (venous)  myocardial  chamber  into  the  atrial" block; b) Two  -  by
blood  outflow  ^  from  RV  &  LV  (their  stroke  volumes)  into  the  aorta-
pulmonary" block. These  volumes  form  an  overall" stroke  volume  of  the
three-chambered’VB -  an overall" PV ofVB.The  outflow  is effected  through
the  fixed" fibrous  rings of s.coronarius, tr. a. pulmonalis & bulbus aortae  into
the  primary  divisions  of  arterial  (aorta-pulmonary"  block)  and  into  the
terminal  divisions of venous (atrial" block) systems, c) Two ^  by blood  inflow
^  its  mobilization  from  vv. cava  inf.  et  sup. & vv. pulmonalis  into  the  atrial"
block,  by  the  so called  systolic  membranous  drawing  in  of blood" resulting
from  the drawing of the tricuspidal  & mitral  valves into the RV & LV cham-
bers’ cavities  as blood  is driven out of them.The  total volume of blood driven
by myocardium of the three-chambered"VB  at this stage exceeds the  verall"
PV of VB to  the  extent  of  venous  blood  volume  mobilized  into  the  atrial"
block.  2.  Phase  pressure  levels  are  created  (in  mm  Hg): ^  maximums  in
outflow  vessels (accessible to examination by means of probing) -  s.coronarius
(8,6+0,2), tr.a.pulmonalis  (22,2+0,9), bulb.aortae  (107,6+2,6); -  minimums
in inflow  chambers in the atrial" block ^  x-collapses" aD & aS. Maximum  in
s.coronarius (8,6+0,2) and minimum in aD (x-collapse" aD=2,4+0,76)  create
the  phase  (systolic)  endocardial  vein-venous  gradient  (6,1+0,47)  of  blood
flow  out  of  the  venous  (extramyocardial)  vessels  of  the  spongy"  (venous)
chamber  of  the three-chambered"VB  in  aD. CONCLUSION. The  overall"
systole of the three-chambered"VB  forms  the  basis  regulating: l.The  blood
inflows  (mobilization)  including  the  hepatic  fraction  into  the  atrial  block  in
accordance  with  its  outflow  from  the  three-chambered  " VB. The  overall"
systole of theVB of a current  cardio-cycle  prepares the  next cycle. 2. Systolic
synchronization of arterial and venous hemodynamics of the big and the small
circles of blood circulation  through the aorta-pulmonary" & atrial" blocks.

P441
Abnormal  cardiac  recovery  from  physical  exercise  in  patients  after
atrial  correction  of  transposition  of  the  great  arteries  assessed  by
ultra-fast  MRI
Arno.A.  W.Roesl*#,  Patrik Kunz*,Albert  de Roos*#,  Hubert  W.Vliegen*,Joost  G.
van den Aardwcg*, HildoJ.  Lamb*,  Ernst  E.  van der Wall*#,  Willem A.  Helbing*
*Lciden  University  Medical  Center,  Leiden,  The  Netherlands;  #lntcruniversity
Cardiology Institute

Background: Assessment of  recovery  from  physical exercise  has been  used to
demonstrate  cardiac  dysfunction. The  purpose  of  the  present  study  was  to
monitor  changes in aortic flow during recovery from sub-maximal exercise in
patients  after  atrial  repair  of  transposition  of  the  great  arteries  (TGA)  using
ultra-fast  MRI. Methods: 8 atrially corrected TGA patients  (26+5 years)  and
10 healthy controls (25+5 years) were studied using a Philips MR scanner and
a  MR-compatible  bicycle  ergometer.  Based  on  60%  of  peak  oxygen
consumption  an individual  sub-maximal  MR-exercise  level  was  calculated.
Flow in the  ascending aorta  was measured  at rest, with  exercise and every 30
seconds  after  exercise  during  a period  of  8 minutes. Results: From  rest  to
exercise  increase  in  heart  rate  and  aortic  flow  was significantly  lower  in  the
M/S  patients: Heart  rate: patients  71–8  to  116–12bpm  (+64–11%)  vs
controls  65–7  to  123–7bpm  (+91–21%,  p<0.05);  aortic  flow:  patients
+9– 13% vs controls +20–7%(p<0.05). During the recovery period heart rate
decreased in a similar way in both groups. Immediately after cessation of exer-
cise aortic flow showed an initial increase in both patients and controls. In the
healthy  subjects  aortic  flow  decreased  thereafter.  In  the  patients, however,
aortic  flow  remained  elevated,  resulting  in  a  significant  higher  aortic flow,
expressed as percentage difference from rest, at 4 to 6 minutes after  exercise as
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compared  to  the  controls. Subsequently  cardiac  output  of  the  patients  also
remained  significantly  elevated  4 to  6  minutes  after  exercise.  Conclusion:
Evaluation  of cardiac function  during recovery  from sub-maximal  exercise is
feasible with ultra-fast MRI. Although heart rate recovery after  physical exer-
cise  was normal,  the  observed  delayed  recovery  of  aortic  flow  and  cardiac
output  in TGA  patients  after  atrial  correction  indicate  abnormal  cardiac
recovery from exercise.

P442
An  experimental  study  on  1-type  calcium  current  of  right  ventric-
ular myocytes  in acute pneumonic juvenile  rat  models
Xinmin  Chen,  Daoming  Uu,Jiasi  Xiao
Department  Of  Pediatrics,  Dong  Fang  Hospital,  Fuzhou,  Fujian,  People’s Republic
Of  China

To probe the myocardial calcium metabolism during heart  failure  subsequent
to acute pneumonia, we recorded the L-type Ca2+ current through the right
ventricular  myocyte membrane of pneumonic juvenile rat models.

P443
Deterioration  of  the  cardiac  diastolic  function  after  fontan  opera-
tion  in children: the bakulev center  experience
Sergey B. Zaets, Anton  Shmalts, Mark  Ruzmetov,  Mikhail  R.  Chiaureli,  Vladimir P.
Podzolkov
Department  of Congenital  Heart Disease, Bakulev  Scientific Center for Cardiovascular
Surgery, Moscow,  Russia

Objective:  It  is known  that  the  hemodynamical  assurance  of  physical  loads
after  Fontan operation  is impaired.This phenomenon  is considered to happen
due  to  the deterioration  of cardiac  systolic  function  mostly. Meanwhile, the
diastolic function  after  physiological correction of complex congenital  heart
defects  is much less examined.The purpose of this study was to investigate the
cardiac  diastolic  function  after  Fontan  procedure,  and  reveal  its  influence
upon  the  late  result  of operation.  Material  and  methods:  24  patients  were
examined  2̂16 years (mean, 7.5+3.6  years) after  Fontan operation  (group I).
The  control group  (group  II)  consisted  of  12 healthy volunteers.To  estimate
physical capacity, the bicycle ergometry  test  was performed.The  main hemo-
dynamic  parameters, such  as cardiac index  (CI), stroke index, left  ventricular
end-diastolic  pressure,  as well  as velocity  of  increase  of  left  ventricular  pres-
sure,  were  determined  by  means  of  mathematical  analysis  of  impedance
rheogram  at  rest  and  at  every  level  of  dosed  physical  load  from  0.5  to  2.5
wt/kg.  Results:  Physical  capacity  was  higher  in  control  group  (2.2+0.3
wt/kg, vs. 1.5+0.5 wt/kg, p<0.01). CI in group  II was growing from  2.6+0.7
l/min/m2  at  rest, to  6.3+2.1  l/min/m2  at  the  load  of 2.0  wt/kg  (p<0.01).
The growth of CI  was accompanied by gradual acceleration of heart  rate, and
the increase of left  ventricular end-diastolic  pressure, as well  as the velocity of
increase  of  left  ventricular  pressure. CI  in  group  I  was significantly  lower  at
rest  (1.4+0.4  wt/kg, p<0.01),  as well  as at  every  stage of  physical  load. The
growth of CI  was achieved mainly  by the acceleration of heart  rate  only. Left
ventricular end-diastolic pressure was already increased  at rest up to 20.7+3.9
mm  Hg, and  showed  the  tendency  for  the  decrease  in  exercise. Among  the
patients  of  I  group, diastolic  function  was comparatively  more  favorable  in
those  who  were  in  NYHA  class  I. Conclusions: Cardiac  diastolic  function
after  Fontan  operation  is significantly  impaired.  Diastolic  function  is  more
favorable  in patients being in higher  functional  classes. Limited  utilization  of
Frank-Starring  mechanism,  as  well  as decreased  inotropic  myocardial  func-
tion, are the  main  causes of abnormal  hemodynamical  assurance  of  physical
loads after  Fontan operation.

P444
Cardiopulmonary  functional  evaluation  during  exercise  in  patients
operated on  by cavopulmonary  anastomosis  technique
Atik  E,  Negrao CE,  Rondon  MVPB,  BragaAMWJrombetta  IC
Heart  Intitute  (Incor), University  Of  Sao  Paulo Medical School,  Vnidade  Clinica  De
Cardiologia Pediatrica, Sao Paulo, Brazil

Aim: To  identify  the  functional  elements  related  to  physical  capacity  in
patients  operated  by the cavopulmonary  anastomosis. Material  and Methods:
Eleven  patients  were  evaluated, mean  age of  10.7  years  (7,10  to  14.8), all  in
functional  class I  in a postoperative  mean  time of  3.9  years (1.1 to  9.4).The
congenital  cardiac anomaly previously to the  Fontan operation  was tricuspid
atresia in 6, single ventricle in 2 and transposition of great  arteries in 2, being
atrial fenestration  present in 8 of them. Previous operations were  performed
in 9 patients, Blalock-Taussig  in 7 and pulmonary  artery banding  in two. All
patients  presented  oxygen  arterial  saturation  above  90% except  one  patient

with  70% value. Maximal  cardiopulmonary  exercise  test  evaluation  was
performed  in  threadmill  in  a  Balke  modified  protocol,  compared  with  a
control group of 7 patients. Results:The heart rate median values in the anaer-
obic  threshold  and  in  the  respiratory  decompensation  point  were  132 bpm
(107-160)  and  165 bpm (141-190), respectively.The maximal oxygen  uptake
corresponding  to  the  two  periods considered  before  were  18.7  ml/Kg-1.
min-1  (14.1-22.9)  and to 26.7 ml/Kg-1. min-1 (20.8-30.6)  respectively.The
median  duration  of  exercise  was  14.4’, anaerobic  threshold  reached  by  5.8’
and respiratory  descompensation point by  10.7’. All these values were similar
to  those  in  the  control  group. The  median  maximal  oxygen  uptake  (VO2
peak)  was 27.9  (22.6-34)  comparing  to  35  (28-42.5)  in  the  control  group
(p<  0.05)  and the maximal heart  rate  was 165 bpm and  188 respectively  (p<
0.05).There  was systolic median  pressure elevation of 25.7 mm  in all patients
operated  on.  Conclusion:  The  cardiorespiratory  functional  capacity  is
decreased  in children  at  postoperative  period  of cavopulmonary  anastomosis
probably due to a lower peak cronotropic response.

P445
Therapy of protein-loosing-enteropathy,  an unusual  case
Motz  R,Allgeier  B, BreuerJ, Zietner  C,  Harding  P
Elisabeth  Childrens’  Hospital,  Oldenburg,  Germany

Protein-loosing-enteropathy  is one of the mayor  problems  in patients  after a
Fontan-like  palliation. There  is no established  therapy, nor a known  cause  for
this enteropathy.We  think that  unfavourable  hemodynamics  is one  cause.We
report  such  a case. M.R.  had  a  single  ventricle, L-TGA, mitralvalve" atresia
with  a pulmonary  valve stenosis. At the  age of  1 year  he  received  a bi-direc-
tional Glenn, a fenestrated  total-cavo-pulmonary-anastomosis  was completed
at  the  age  of  2  years  and  2  months. Subsequently  he  developed  sinus  node
dysfunction. His sinus-bradycardia was progressive, leading to minimal rates of
40/min. At the same time he  had early supraventricular  extrasystoles causing
maximum  heart-rates  of  135/min,  effectively  a  rate  of  65/min.  His
pulmonary  resistance  was increased  to  4,5 WoodEm2. He  developed  a PLE,
which  was  partially  relieved  by  a heparin-therapy  (protein  from  3,3  up  to
4,5mg/dl),  the  implantation  of  a pace-maker  resolved  the  PLE  even  after
stopping  the  heparin.  He  developed  PLE  17  months  later  again,  about  2
months  after  the  fenestration  was interventionally  occluded.  Reducing  his
PM-rate  (at  day:  span  901̂50/min  to  85-145/min,  night:  80/min  to
75/min). His symptoms relieved only after  Metoprolol (0,5mg/kg)  was intro-
duced. He did not  tolerate  any  dose reduction. We believe  that  this  boy once
developed  a  PLE  due  to  a  significant  bradycardia. The  second  time  it  was
probably due to a mismatch of the systemic to pulmonary flow leading also to
an elevated  neurohumoralstimulation.

P446
Assessment of  cardiovascular dynamics  by pressure-area  relations  in
pediatric  patients  with  congenital  heart  disease
Hideaki  Senzaki,  Reiichi  Hoshi,  Satoshi  Masutatii,  Mio  Nogaki,Jun  Kobayashi,
Toshiki Tobayashi, Haruhiko Asano,  Shunei  Kyo, Yuji Yokotc
Saitama  Medical School Hospital,  Saitama, Moroyama, Japan

Background To  separately  quantify  the  ventricular  contractility  and  loading
conditions  is  particularly  useful  for  better  understanding  cardiovascular
dynamics in congenital heart  disease (CHD) where abnormalities in chamber
and loading properties  may coexist  and further  that  these  may alter  indepen-
dently  or  simultaneously  with  disease progression  and  therapeutic  interven-
tion. The present study tested whether ventricular pressure-area  (P-A) analysis
can provide such quantitation among patients with various forms of CHD. We
then  assessed  basal cardiovascular interaction  in CHD  using this method. We
also tested the  feasibility  of this methodology  in a simplified  and  less invasive
form  to  further  enhance  its  clinical  value.  Methods  and  Results  We
constructed  P-A  loops during  caval occlusion  by  transthoracic  echocardio-
graphic automated border detection  (ABD) combined  with  ventricular pres-
sure recordings  in 67 pediatric  patients with CHD  and in 8 normal controls.
Area  measurements  by ABD were highly reproducible  (y=l.lx-0.1  for  end-
diastolic  area, y=1.0x+0.21  for  end-systolic  area, r=0.99,p<0.001)  and  area
changes  during  caval  occlusion  reflected  volume  changes(r=O.89–O.O6,
slope=0.90–0.11).The  P-A  data  provided  load-independent  measures  of
contractility,  which  were  consistently  increased  by  dobutamine  (p<0.05).
End-systolic  and  arterial  elastance  individually  quantified  simultaneous
changes in ventricular  contractility and loading with milrinone  infusion,  and
predicted  net  cardiac performance.The  P-A  analysis better  characterized  the
ventricular  contractile  states under a variety  of loading conditions  in CHD,
whereas predominant  load-dependence  of conventional  indices  confounded
them. Furthermore,  P-A  relations  were  reasonably  estimated  from  a single
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beat (y=0.76x+1.92, r=0.81) and from  aortic pressure data during abdominal
compression  (y=1.06x+0.34,  r=0.89).  Conclusions  P-A  analysis  should
provide  a  useful  modality  with  which  to  assess cardiovascular  dynamics  in
pediatric patients with CHD  in more detail, and should  thus help improve the
management  of patients with  this disease.

P447
Systolic  ventricular  function  in  patients  with  failing  fontan
converted  to  total  cavo pulmonary connection  (TCPC): early results
Agtwklli,  C,  Medolago, C ,  Preda, L.,  Crupi, C,  Borghi,A
Ospedali Riuniti, Bergamo, Italy

Systolic  ventricular  function  was  assessed  with  myocardial  scintigraphy  (rest
and stress) in 9 failing Fontan patients after TCPC  associated with  arrhythmias
ablation.  Mean  age  was  20.9+6.7  yrs,  interval  from  Fontan  operation
15.6+2.5  yrs, duration  of follow-up  11.8+4.8 months. Preoperative  ejection
fraction  (EF)  at  rest  (R)  and  on  effort  (E)  was  37+6.9%  and  39.9+11.4%,
respectively, with  an average increment R-E  of 7.5%.Ventricular  dysfunction
was present  in  5 (R)  and  4  (E) patients, respectively. After TCPC  EF  signifi-
cantly improved both  at rest (46.1 +6.9%; p=0.049) and on effort  (49.6+7.7%;
p=0.011), with  an  average  increment  R-E  of  16%. Myocardial  dysfunction
was present in  1 (R) and  1 (E) patient, respectively, being reversed in 4 (R) and
3(E)  patients. These  preliminary  results  show  that  conversion  of  failing
Fontan  to TCPC  promisingly  improves  ventricular  function, both  at  rest  and
on  effort.

P448
Postoperative  left  ventricle  function  in patients with transposition  of
great  arteries
Dinarevic  S.,  Mcsihovic  H.,Tcrzic  R.,  Bcgic  Z
AEPC,  Sarajevo, Bosnia Hcrccgomna

During August  1997 to August  1999 at Paediatric  Clinic  in Sarajevo  8 pts age
10 hrs to  31  days, have been  diagnosed  to  haveTGA.  First Group  (n=4)  had
simple TGA. In Group  II  in * ptsTGA  was associated with  DILV and in  1/4,
with  DORV  and  subpulmonary  artery  stenosis. Anatomical  correction  of
TGA-arterial  switch  has  been  performed  in  Group  I, mean  age  15.6  days
(71̂8).  In  Group  I a palliative correction  has been completed, mean  age  4.7
months.  Pts  have been  followed  from  3̂19 months  postoperatively. The  aim
of this study was to evaluate  LV function  pre and postoperatively. Using M and
2D  echocardiographic  techniques,  LV function  (FS)  was  measured  in  both
groups  of  pts.  LV function  in  pts  post  anatomical  correction  has returned  to
normal  values faster, with  statistically  significant  difference  of p=0.02, than in
pts  post  palliative-partial  correction.  Conclusion: Echocardiographically  LV
function  in pts with TGA post arterial switch returned  faster  to normal  values
than  in pts following  the palliative-arterial  correction.

P450
Hemodynamic  monitoring  by  pulse  contour  analysis  after  cardiac
surgery  in  infants  and  children
LoeffM,  Hammer  S,  Daebritz  S,  Reichenspurner  H,  Kozlik-Feldmatm  R,  Reidiart
B,  Netz  H
Department  Of Pediatric  Cardiology And  Intensive  Care, Munich,  Germany

The  aim  of our study  was to  optimize  the  minimal  invasive  management  in
children in the first  48 postoperative hours after  cardiac surgery.We measured
cardiac  index (CI), intrathoracic  blood  volume  index  (ITBVI)  and  systemic
vascular  resistance  index  (SVRI)  with  PiCCO-technique  (pulse  contour
cardiac output, PULSION)  in children with a mean age of 49 + / -  32 months
and a mean weight of 13 +/-4  kg. The continous monitoring of these param-
eters led  to  precise  administration  of either  catecholamines or  fluid  to main-
tain  normal  cardiac  indices  (3,54̂,5).  There  was a high correlation  between
CI  and  ITBVI  (r=0,9)  as  well  as  CI  and  SVRI  (r=  -0,8). In  contrast  the
central  venous blood pressure  was not  suitable  for  measurement  of deviation
from  normovolemia. PiCCO  is a minimal  invasive assessment of high clinical
value  for  continuous monitoring  of  volume  status  and  hemodynamics  after
cardiac surgery.

P451
A  new  index  of  total  ventricular  function-total  ejection  isovolume
index  (Tei  index)  in patients with complex  univentricular  hear
Nakamura,  M.,  Ishikawa,  S.,  Yosltikane,  Y,  Nishikawa,  H.,  Nakamura,  T.,
Ushinohama,  H.,  Sagawa, K.,  Fusazaki,  N.,  Kado, H.,  Honda,  S
Fukuoka  Children’s Hospital,  Fukuokajapan

The Tei index is a Doppler echocardiogram-derived  index combining systolic
and  diastolic  ventricular  function. The  index  is defined  as the  sum of isovo-
lumic  contraction  time  (ICT)  and  isovolumic  relaxation  time  (IRT)  divided
by  ejection  time  (ET), being  demonstrated  as  a  useful  index  to  estimate
ventricular  function  in  adults  (Tei  C.,J  Cardiol.l995;26;135-6).  In  patients
(pts)  with  complex  univentricular  heart  (UVH), the  abnormal  cardiac  posi-
tion  in  thorax  and  the poor  image  caused by  an operative  scar make  a  diffi-
culty  to  assess  an  exact  evaluation  of  the  ventricular  function  (ejection
fraction;  EF)  using  the  two-dimensional  echocardiography. To  evaluate  the
availability  of the Tei index  in pts with UVH, we compared  the Tei index and
the  EF  from  catheterization. Twenty  pts  after  right  heart  bypass  operation
were enrolled  in this study  (8 pts after  bidirectional  Glenn procedure  and  12
pts  after  total  cavopulmonary  connection,  10 males and  10 females, and  1 to
21 yrs).The Tei index  was easily obtained  in  all pts. The Tei index  in pts with
UVH  was higher than that  in normal  children previously reported  (0.40 +/-
0.12, n=20  vs.0.33+/-0.02, n=81, p<0.05).There  was a significant  negative
correlation  between the Tei index in pts with UVH and the EF obtained  from
cineangiography  (r=  -  0.820, n=18, p=0.0001).We  conclude  that  the Tei
index  is a  useful  index of ventricular  function  in  pts with UVH  who  have a
narrow ec

P449
Mitral  inflow  (E)  to  mitral  annular  velocity  (EA)  ratio  ^  a  useful
measure of  LV preload  in  pediatric  patients

J.  Dyck,  D.  Poppe,Y.C.  Coe, M.  Robertson,  M.  Kantoch
University  Of  Alberta  Hospital,  Edmonton,  Alberta,  Canada

Many  non-invasive  indices  of  LV  function  have  limited  utility  in  pediatric
patients  as  a  result  of  their  dependence  on  ventricular  geometry  and  wall
composition.  As  a  step  toward  developing  a  load  independent  or  load
corrected  measure of LV function  which  is independent of ventricular geom-
etry  and  composition,  we  have  looked  at  the  Mitral  Inflow Velocity  (E)
/Mitral  Annular Velocity  (Ea)  ratio  is  a correlate  of  other  measures  of  LV
preload  in  a  wide  range  of  pediatric  patients.  In  36  patients  (age  range  6
months  to  18 years )  including  normals, minor  and  postop  congenital  heart
defects  (without  significant  anatomic  or  hemodynamic  abnormality),  and
cardiomyopathy  patients, doppler  tissue  imaging  was  used  to  assess Ea.  In
addition E, LV end  diastolic dimension  (LVEDD),LV volume and pulmonary
capillary wedge  pressure  (PCWP)  were  assessed  by standard  methods. In  this
limited  group  E/Ea  ratio  is  a  correlate  of  LVEDD  corrected  for  height
(R=0.73, P<0.01). E/Ea  also  appears  to  correlate  with  PCWP  as shown  in
adult populations however n remains small. In 5 patients we altered preload by
IVC  occlusion. The  LVEDD  decreased  by  10% by  a  mean  of  10% and  the
E/Ea  ratio  decreased  by  14%. This  response  was seen  in  all  cases. We suggest
that the E/Ea  ratio  is a reasonable measure of LV preload.

P452
The  value  of a-HBDH  and CTNT  in diagnosis  of  congestive  heart
failure
Un,YS.,Guo,J.Z.
Pediatric  Department  Of  The  1 St  Affiliated  Hospital,,  # 5 7  Changping  Rd.,
Shantou,  Guangdong, People’s Republic  Of  China,  515031

To evaluate  the value  of CTnT, a-HBDH  and CK-MB  in  diagnosis of chil-
dren  congestive  heart  failure  (CHF). Serum  level  of CTnT,a-HBDH  and
CK-MB  were detected  in  10  cases of grade  II  cardiac  function,  22  cases of
grade  HI cardiac function,  10 cases of grade  IV cardiac function  and  18 cases
of normal  children. In  42  cases of  the CHF patients, 38 had CTnT  positive
and  34  had  HBD  increase, account  for  90.48% and  80.95%, respectively. As
contrast, CTnT was negative in all of the  18 cases of normal cardiac  function,
and  only  4 of them  had HBD  increase, account  for  22.22%. Positive  rate  of
CTnT  and  elevation  of a-HBDH  in  CHF  group  were  significandy  higher
than that in normal group with p<0.05. CTnT  was positive in all of the grade
IV and grade  III patients. However, 66.67% of grade  II patients  had  positive
CTnT. Linear associate analysis indicated  that CTnT  was positive correlation
with  HBD. Electrocardiogram  demonstrated  ischemic  changes of ST in  3 of
the grade  IV patients. Serum  level of CTnT and HBD are high sensitive and
specific  biochemistry  indexes  for  verdict  of  cardiac  damage  in  CHF. We
suggest  that  CTnT  positive  accompanied  with  HBD  increased  could  be
considered  as guide line for judgement  of cardiac damage.
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P453
Hepatic  venous  flow in children with right  ventricular
Vukomanovic, V, Papic, R.,  Kosutic,J.,Jovanovic, I.tDjukic,  M.,  Parezanovic,  V
Pediatric Cardiologist, Belgrade,Yugoslavia

The  objective  was to  highlight  the  flow pattern  through  the  hepatic  vein
(HV) caused by the restrictive physiology of the right  ventricle  (RVRF)  after
the  correction  of tetralogy  of  Fallot  (TF). Echocardiography  was  performed
in 14 pts, mean age 14 yrs. Patients with RVRF (Group  1) were selected based
on the presence of anterograde flow in the pulmonary artery  (PA) during the
atrial  contraction. Other  pts  were  considered  to  have  normal  diastolic  RV.
function  (Group  2). Pulsed  Doppler  recording  was performed  in  the  HV
during  respiratory  variations. Maximal  flow  velocities  during  systole, early
diastole and after  the atrial contraction were measured, as well as velocity time
integrals  (VTI)  of anterograde  and  retrograde flows (during  inspiration  and
expiration). Restrictive  PA flow profile  was  recognized  in  4  patients  (29%)
aged  13̂16  yrs, in whom the complete TF correction  was done  at the age of
11 months  to  4 yrs. Moderate  insufEciency  of the  PA was present  in 3/4  of
patients.  Cardio-thoracic  ratio  was  significantly  lower  in  the  Group  1
(p<0.05).  Statistically  significant  difference  was  found  in  the VTI  of  total
retrograde flow in  diastole  during the  inspiration  (p<0.02), i.e. it  was highly
increased  in  the  group  with  RVRF. The  ratio  of  anterograde flow in systole
and  diastole during inspiration  in Group  1 was significantly  higher  (p<0.03)
than in Group 2.There  were no  differences  in velocities and time integrals of
anterograde flow. Patients with  RVRF, existing after  the complete  correction
of TF, during  the  inspiration  have  increased  retrograde  flow through  HV  in
diastole.They  also had an increased  ratio of anterograde  systolic  and  diastolic
flow.

P454
Left  ventricular  cardiac  function  of  Transient  Tachypnea  of
Newborn  (TTNB)  with low  cardiac output  (CO)-  Left  cardiac dias-
tolic  dysfunction  influenced  respiratory  distress
lakehiko  Yokoyama,  Kiyoshi  Hukuda,  Mituji Iwasa
Nagoya Daini  Red  Cross Hospital, Department  Of  Pediatrics, Nagoya, Japan

Purpose: We  found TTNB  with  low  CO. Therefore  we  studied  their  left
ventricular  cardiac  function.  Subject:  Cardiac  function  was  assessed  in  28
infants  admitted  to  the  neonatal  intensive  care  unit. Group  1 consisted  of 3
infants who were TTNB with low CO.Their COs were less than -1.9  SD for
Group 2. Case  1:3255g 37w4d. Case 2:3212g 39w5d Down syndrome. Case
3 :1858g 35w4d. Group 2 consisted of control infants who  were 25 very low
birth weight infants. Methods: Cardiac function  of both group was assessed by
echocardiogoraphies;  two  dimension,  M-mode,  Doppler  mode,  tissue
Doppler  imaging  (TDI).We  calculated  the  end  systolic  wall  stress, rate-
corrected  mean velocity of circumferentile fiber shortening, CO, left  ventric-
ular  inflow  velocity, velocity  of  the  mitral  annular  motion.  Group  1  was
studied  once  a  day  from  their  admissions  to  the  improvements  of  their  CO
within A}  1.0  SD for Group 2. Group 2 was studied 12,24,48, and 96 hours
after birth. Result:The  blood pressure of Group  1 was no hypotension. Their
chest  X-ray  showed  cardiomegary  and  pulmonary  venous  congestion. The
contractilities  between  both  Groups  were  no  difference  according  to  the
force-velocity  relationship. The  shunt  flows of  Group  1  were  left  to  right
shunts  at  their  patient  ductus  arteriosus  and  interatrium. Their  COs  were
showed lower than -1.0 SD CO  for A wave velocity of mitral  valve onTDI  at
admission. And the improvements of their respiratory conditions were accom-
panied  by  the  improvements  of their  relationship  between A-wave  and CO.
Conclusion:We concluded their left  ventricular diastolic dysfunction  without
contractility dysfunction  caused their low CO, and their diastolic  dysfunction
influenced  their respiratory distresses.

P455
Echocardiographic  evaluation of right ventricular  diastolic  function
in the first month of life
Lanzoni  L.,  Prioli  M.A.,  Muraglia  S.,Cavalli  C*,Rossetti  L.,Beltrame  F.,Colia
C.,Luciani  C.B**,  Zardini P.
Cardiology Dept,  Picu*,Cardiac Surgery**,  University  Of  Verona, Italy

Objective:To investigate with a prospective study the RV diastolic function  in
healthy  neonates  in according  to  the  fall  of pulmonary  resistances  and  PDA
closure. Methods: 25 healthy full-term  newborns were submitted to  echocar-
diographic study at less than  12 hours of life (mean  3.2 ), at the third  day and
at one month  of life. We evaluated TV peak velocities (E,A wave), their ratio,
normalized  peak  filling  rate  (NPFR), deceleration  time  and  RV Tei  Index.
The heart  rate didn’t  change between first and second control  (131+16 b/m

vs  128+15)  but  was significantly  higher  (144+15)  at  one  month  so  in  nine
babies  was impossible to  distinguish  the  waves. We  averaged five consecutive
beats  and  assessed  PDA  and  PFO  with  color  doppler.  Results:  E  wave
increased  significantly  in  all controls  (0,39 cm/sec  +  0,05  vs 0,43  +  0,09  vs
0,49  –  0,08 p<0,0001)  as well  as A wave (0,54 cm/sec  –0,07  vs 0,64 –  0,08
p<0,001)  but  their  ratio  didn’t  change  significantly.  NPFR  didn’t  change
between first and third  day but  increased at one month  ( 4,42 SV/s  + 0,62  vs
5,01 SV/s – 0,67 p<0.005). Deceleration time was 121,8 msec –  20,7 in  first
control  vs 143,3 –  24 (p< 0,001)  in second control and  124,2  –  17,2 at one
month (p<0,005).Tei Index was 0,39– 0,18 in the first day and normalized  in
third  day. PDA was closed in  all babies in the third day; PFO  was patent  with
trivial  shunt  in  all  at  one  month.  Conclusions: our  data  suggest  that  RV
improves its compliance and performance  early in third day of life (increase of
rapid  filling  velocity  and  deceleration  time,  Tei  Index  normalization)
confirmed  by increase of NPFR  at one month of life.

P456
Echocardiographic  evaluation of left ventricle  in neonatal  and infant
periode
Jurko, A.  jr. ,Jurko, A.
Pediatric Cardiologist, Martin, Sloiwk Republic

Background:  During  intrauterine  life  the  volume  stimulation  of  the  left
ventricle  is  low  and  its  cardiac  output  in  comparison  to  right  ventricle  is
about  50%. Before  and  also  after  birth  the  right  ventricle  is  dominant.
Postnatally  low  ^  resistance  placenta  is  excluded  from  the  systemic  circuit,
leading  to  abrupt  pressure  elevation  and  to  its  further  increase. The  left
ventricle  responses to  these  changes with  increase in its size and weight. Aim
of  study: The  authors  performed  echocardiographic  evaluation  of  healthy
children  from  newborn  periode  to  6 month  of  age. Methods: 50  healthy
randomly  selected  newborn  infants  born  at  full  term  were examined. Initial
echocardiographic  measurements  of  left  ventricle  (4  days  of  age)  were
compared  with  measurements  at  1 month  and  then  at  6  month  of  age.
Results: The  parameters  characterizing  the  left  ventricle  (left  ventricle  mass,
enddiastolic  diameter, enddiastolic  volume, cardiac output)  increased  signifi-
cantly  at  1 month  and  6 month. Ejection  fraction  and  fractional  shortening
did  not  change  during  this  periode. Conclusion:  Left  ventricle  parameters
confirm  postnatal  left  ventricle  growth  in  healthy  infants. The  results  are
useful  in  interpretation  of echocardiographic  examination  in  newborns  and
infants.

P457
Efficiency  of  gas  exchange  during exercise  after  correction  of cyan-
otic  congenital  heart  disease
M.  Cewillig,  L.  Mertens, B. Eyskens, L.  Vanhees, T.Rcybrouck
Dep  Pediatric  Cardiology,  Vniivrsity  Hospital  Gasthuisberg, Lewen,  Belgium

Patients who underwent  succesfull  repair of cyanotic  congenital heart  disease
may complain  of exercise  intolerance  at heavier  exercise  intensities. To assess
the  efficiency  of  ventilatory  gas exchange,  alveolar  ventilation  was  assessed
and subtracted  from  the  total  exercise  ventilation. The  difference  refects  the
physological  dead  space  ventilation, which  is a  measure  of  ventilatory  effi-
ciency. Gas exchange  was measured breath  by breath with  mass spectrometry
and  graded  exercise  testing  was performed  on  a  treadmill. Three  groups  of
patients  were  studied:  13  patiens  with  Fontan  circulation,  34  patients  with
Fallot  repair  and  23  patients  with  atrial  switch  for TGA. The  patients  were
compared  to  16 normals  of  comparable  age. During  exercise  the  difference
between  total  ventilation  and  alveolar ventilation  was signficandy  (p =  0,01)
larger in the patients compared  to the normal  values (difference  varying  from
12  to  48 %).The  larger  difference  for  alveolar  to  total  ventilation  reflects
ventilation/perfusion  mismatch, which may contribute to  exercise limitation.

P458
Biventricular  pacing  in  chronic  heart  failure  and  significant  aortic
stenosis
Schulze  B, Hansky  B, Tenderich  G, LJewald  C,  Vogl  H,  Lamp  B, Minami  K, Koerfer
R
North-Rhine-  Westfalia, Bad  Oeynhausen, Germany

Introduction: Biventricular pacing (bvp) represents a therapeutic option in pts
with  endstage  heart  failure  and  left  bundle  branch  block  (LBBB).  Severe
aortic valve stenosis  (AVS) is considered to be a contraindication for bvp up to
now. T  Methods  and  Results  : The  68-years  old  pt. presented  with  severe
cardiac  insufficiency  after  four  myocardial  infarctions  leading  to  NYHA
IV. Additionally a calcificated  AVS grade III (opening area 0,8 cm2) had devel-
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oped. The  LV-EF was 20%, the  PAPs 70 mm Hg and the LVEDD of 75 mm
resuling  in a MI  III. We  registrated  a LBBB  with  a QRS-duration  of  170
msec. An ICD  was implanted because of ventricular tachycardia, eight months
ago.  On the basis  of a  generalized  atherosclerosis  the right  internal  carotid
artery  was occluded and the left  809̂0%  stenotic. On indication to biventric-
ular  stimulation, facing the high operation-rise, we  firstly  replaced  the" aortic
valve by Hancock 25 mm  after  desobliteration of the  left  carotid artery  under
extracorporal  circulation  (ECC). During the reperfusion  period  the implan-
tation  of one  epicardial  electrode  at the lateral  wall of the  left  ventricle was
done  followed  by temporary  pacing  leads at the right  atrium, at the apex of
the right  ventricle and again at the  lateral  wall of LV Biventricular pacing was
started  immediately leading to the weaning of ECC. The  implantation of the
atrial  electrode  and the  biventricular  ICD-system  connected  with  the
remained  RV-lead  followed  after  11 days. On day 23 after AVR  the pt. could
be demissioned  fully  mobilized and in improved cardiac condition  (LV- EF =
35%,  PAPs  =  35 mm Hg, MI  I.)̂.  Conclusions:  In pts. with  severe  aortic
stenosis, chronic  heart  failure  and LBBB biventricular  stimulation  can suffi-
ciently  be performed  and should  be started  intraoperatively  after  AVR,  still
during  extracorporal  circulation, using bipolar  epicardial  electrodes  fixed at
the  lateral  wall of LV.

P459
The  coronary  hemodynamic  influence  of  coronary  aneurysm  in
patients  after  Kawasaki disease
Tomoaki  Murakami,  Michihiko  Ueno, Kiyoshi  Nagumo,  Yasuhisa  Odagawa
Department  Of Pediatrics,  Hokkaido  University  School  Of  Medicine,  Sapporojapan

The  coronary  hemodynamic  effect  of coronary  aneurysm  after  Kawasaki
disease  has not been  fully  elucidated. To  clarify  the influence  on  coronary
blood  flow,  we analysed  the relationship  between  the position  of coronary
aneurysm and coronary flow reserve(CFR)  in patients  after  Kawasaki disease.
Twenty-four  patients who had undergone  Kawasaki  disease  were enrolled in
this  study. The  patients  were  divided  into  4 groups  by position  of coronary
aneurysm  on left  coronary  arteries, Group  1: no coronary  aneurysm (n1̂2),
Group2:  aneurysm  on  left  main  coronary  trunk  (LMT)  (n=12), Group 3:
aneurysm  on  left  anterior  discending coronary  artery  (LAD) or left  circum-
flex coronary artery (LCX) (n=2), and Group 4:aneurysms on LAD and LCX
(n=l).We  measured  the CFR on  left  coronary  artery. In patients  who  had
aneurysm, the  CFRs  were  measured  at distal  position  to the aneurysms. The
CFR  were 3.7 + / - 0.16 in groupl  and 3.3 + / - 0.35 in group 2.There  was no
statistical  difference  of CFR  between  groupl  and 2. In group3, the  CFRs
were  1.0 and 1.2, although  those  on LMT were  3.8 and 3.9. The  CFR  in
group  4 patient  is 3.0 on LAD  and 3.7 on LCX. Although  the existence of
aneurysm  itself does not disturb  the coronary flow, it can interfere  the blood
flow when  a bypath e

P460
Contractile  function  in  the  systemic  right  ventricle:  comparison
with the normal right ventricle
Wlrite  PA, Derrick  C
Cardiothoracic Unit,  Great  Ormond  Street  Hospital  For Children,  London, UK

The  reported  reduction  in global  right  ventricular  (RV)  function  after  atrial
redirection procedures  (Mustard  and Senning operation)  may merely reflect a
normal  response of the systemic right ventricle to its afterload. Indeed, little is
known  regarding  the intrinsic, load  independent,  indices  of RV  function
under  these  circumstances. We  compared  15 patients  with  normal  right
ventricles  undergoing  routine  coronary  revascularisation  with  14  late
survivors of the mustard operation.The right ventricular end-systolic pressure
volume  relationship (ESPVR), preload  recruitable stroke work (PRSW), and
end-diastolic  pressure  volume  relationship  (EDPVR)  were  obtained  with a
conductance  catheter  by preload  reduction.  Contractility  was greater  in the
mustard  group  (ESPVR  =  0.92 +  0.50; PRSW  =  53.50  +  27.95)  versus
normals  (ESPVR  = 0.43 + 0.20 [p =  0.002]; PRSW  =  15.08  +  6.45; [p <
0.001]), but  there  was evidence of reduced  ventricular  compliance  (EDPVR
=  0.16 +  0.09 versus  normal  EDPVR  =  0.05 +  0.03) [p<0.001]).Thus
contractility  is supranormal  in the sytemic  RV after  atrial  redirection  proce-
dures.Ventricular compliance  is, however, reduced. Strategies to improve early
diastolic  relaxation flow, and late  diastolic  filling  may be advantageous in the
long-term  treatment of these patients.

P461
The hemodynamic  effects o f carbon dioxide pneumoperitoneum in
infants  undergoing  laparoscopy
Sharifah  A.I.  Mokhtar,  D.A.Rowtiey,  PC.  W. Kim,  B. Mccrindle,  B. Bissotmette, J.
Smallhorn.

Pediatric Cardiologist,  Kelantan,  Kota  Bharu,  Malaysia

The purpose of this study  is to investigate the hemodynamic  effects  of carbon
dioxide  pneumoperitoneum(C02Pneumo)  and different  body  positions in
infants  undergoing  laparoscopy. Studies  were  done  under  general  anesthesia
and  positive  mechanical  ventilation  with  ECG, phonogram,  percutaneous
CO2  and vital  signs  monitoring.  Effects  were  evaluated  in Trendelenberg,
horizontal  and reverse Trendelenberg  positions  with  C02Pneumo  at intra-
abdominal  pressure of 0,10 and 15mmHg. Doppler  evaluation of pulmonary
veins, SVC, mitral  and tricuspids  inflows  and Acoustic  Quantification  study
on both  ventricles were done  using TEE.  Doppler evaluation of aorta  and M-
mode  on  left  ventricles(LV)  in short-axis  for ejection  time(ET),  fractional
shortening(FS%),  LV  wall  stress(LVWS)and Vcfci  calculation  were  done by
1 IE. Data  was analysed  by mixed  linear  regression  analysis  accounting for
serial  measurements.There  were  13 boys and 2 girls, aged  3.18–1.25months.
Different  positions  have no hemodynamic  impacts. Increase in intra-abdom-
inal  pressure  results in significant  increase  in diastolic  and mean  blood  pres-
sure(BP)(p<0.01), RV contractility(p<0.01)  with  decrease in RV peak  filling
rate(PRFR)(p=0.04)  and tricuspid  inflow  velocity  time  integral. Although
LV preload  was increased there were no significant  effects on its systolic  func-
tion.  Hypercarbia  causes  significant  increase  in heart  rate  (HR)(p<0.0001),
cardiac  index(p<0.0001),  LV  peak  ejection
rate(p=0.001),FS%(p=0.02),VCfci(p=0.04)  and  PRFR  of  both
ventricles(p<0.01). BP(p=0.001), ET(p<0.01),  LVWS(p=0.02),end-systolic
and  end-diastolic  areas  of RV(p<0.02)  and LV(p<0.01)  are reduced. In
conclusion,  increase  in intra-abdominal  pressure  causes  decrease  in  venous
return  hence, reduce  RV preload  but increase BP by compressing  on the
abdominal  aorta. By the various mechanisms seen, the normal  hearts of these
infants  seem  to tolerate and  compensate  well the hyperdynamic  state  caused
by hypercarbia. However, hypercarbia can be detrimental and have  significant
implications on cardiac patients with  depressed  function  undergoing  surgery
by this route.

P462
Cardiac  output  measurement  by  transoesophageal  Doppler  ultra-
sound  compared to clinical  evaluation  in the haemodynamic  assess-
ment of critically  ill children
Mohan  UR,  Nadel S
Department  of Paediatrics, St Mary’s  Hospital,  London, UK

Aims:To measure the cardiac output  using transoesophageal Doppler  (TOD)
in  mechanically  ventilated  patients  in PICU,  and compare  this  to  clinical
assessment of haemodynamic  values obtained  in the same group  of patients.
Methods: 20 children were studied, age range from  2 to 192 months ( median
32.5  months).The TOD  transducer  emitting  a 4-MHz  continuous  wave
Doppler  signal  was introduced  orally  and advanced  until  the characteristic
descending  aorta  waveform  was obtained on the monitor  (ODM  II, Deltex
Ltd, Chichester.UK). Seven consecutive values of minute distance (MD) were
calculated  and the mean  taken.  Smultaneously  the heart  rate, mean  blood
pressure, central venous pressure and lab variables such  as base deficit  (arterial
blood  gas analysis)  and blood  lactate  were  measured  and the mean  for 7
consecutive  values was taken for each parameter. Following a fluid challenge,
seven  repeat  pairs of measurement  were  made. Results: Scatter  plot  of the
mean  percentage  difference  of MD  against  the other  variables  showed  that
there  was minimal  degree  of linearity  between  the heart  rate, mean  blood
pressure, lactate level and base deficit  for the difference  pre and post fluid infu-
sion. However  central  venous  pressure  percentage  difference  showed  more
marked  negative  linearity.  Linear  regression  univariate  analysis  showed  that
there  was no correlation  between MD and heart  rate, mean  blood  pressure,
lactate  level and base deficit. In the case of central venous pressure percentage
changes  there  was a definite  correlation  but with  borderline  significance
(p=0.09). Our TOD  data  showed  consistent  values  with  excellent  repro-
ducibility,  confirming  the accuracy  of the  technique.  Conclusions: Clinical
and laboratory  assessment of haemodynamic  status  is not reliable in critically
ill  children.  It  is therfore  important  to have  an accurate  estimate of cardiac
output  using  a noninvasive  technique  such  as TOD  which  avoids the risks
associated with pulmonary artery  catheterisation.

P463
Relationship  between  right  ventricular  dysfunction  and QRS  dura-
tion in patients with  repaired tetralogy of Fallot
A.Giardini,  C.Bronzetti,  R.Formigari,  A.Donti,  M.Bonvicini,  D.Prandstraller,
F.M.Picchio
Pediatric Cardiology,  Cardiovascular Department,  University  of Bologna, Italy
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Background: After  surgical repair, patients with  tetralogy of Fallot  (ToF) may
develop  right  ventricular  dysfunction  due  to  pulmonary  insufficiency.  We
evaluated  the  relationship  between  right  ventricular  enlargement,  right
ventricular  function  and  ECG  duration  in  patients  with  repaired  ToF.
Methods: 20 patients with repaired ToF followed-up  in our department  were
studied. Right ventricular volumes were measured usingTc-99 angiocardiog-
raphy. Right  ventricular ejection fractions (RVEF) were calculated from end-
diastolic and end-systolic volumes after correcting for body surface area. QRS
duration was calculated on baseline ECG  using DII andVl  leads. Mean  (SD)
age at surgery  was 3.6 years. Mean follow-up  occurred  at  15.3 years. Results:
Pulmonary  regurgitation  (PR)  was  present  in  all  20  patients(mild-to-
moderate in 9, severe in 11). Patients with severe pulmonary regurgitation had
a lower right ventricular ejection  fraction  (p<0.03) compared to patients with
mild-to-moderate  PR. Mean QRS  duration  was  148 msec, (range  120-200
msec). Mean  right  ventricular  end-diastolic  and  end-systolic  volumes  were
148 and 83 ml. The  correlation between  RVEF and QRS  duration  was r =  -
0.66  (p<0.003).The  correlation between  RV end-diastolic  volume and ECG
duration  was r = 0.76 (p<0.0001). Conclusions:There  is a significant  correla-
tion between RV end-diastolic volume and QRS duration.The  inverse corre-
lation between RVEF and QRS duration in significant.This  could be the link
between  RV  dysfunction, QRS  widening  and  the  increase  in  sudden  death
rate observed in patients with repaired ToE

P464
The  right  ventricular  restrictive  physiology  in  repaired  tetralogy  of
Fallot  is associated with  smaller  respiratory  variability
Choi,). Y,  Lee,J.K., KoJ.S.,  SulJ.H.,  Lee S.K.,  Park.Y.H.,  Clio, B.K.
Dii’ision Of Pediatric Cardiology,Yonsei Cardioi>ascular Center, Seoul, Korea

To  assess the  relationship  of biventricular  diastolic  function,  volume  charac-
teristics and  influence  of  respiratory  effort  after  repair  of  tetralogy  of  Fallot,
we  investigated  40 patients  with-  and  without  restrictive  physiology(RP)  of
RVThe patients were studied 46.7–38.5 months after  the operation and clas-
sified  into  3 groups. Group  I constitutes  19 patients with RP  and pulmonary
valve(PV)  not  preserved,  group  II,  15  patients  without  RP  and  PV  not
preserved,  and  group  III, 6  patients  without  RP  and  PV  preserved(transan-
nular  patch  not  required). A simplified,  indirect  volume index(VI)  indicating
the severity  of  RV volume  load  was derived from 2D echocardiography  and
validated  with  the  measured  RV  volume  from  biplane  angiography  in  31
patients. Doppler  spectrals  were  obtained  from  superior  vena  cava, tricuspid
valve, main  pulmonary  artery(MPA), pulmonary  vein  and  mitral  valve. The
type  of outflow  tract  reconstruction, VI, and  biventricular  diastolic  function
were  compared  and  the  following  results  were  obtained.  1. 35% of  patients
have RP of RV and the incidence ofTAP  is higher in these patients(93.7% vs
38.5%, p<0.01). 2. VI  is lowest  in  group  HI(0.79–0.12)  followed  by  group
I(1.01–0.18)  and group  11(1.35+0.16, p<0.01)  3.VTI  ratio of  total  regurgi-
tant/antegrade flow at  MPA  is larger(0.49–0.13  vs 0.68–0.18, p=0.05)  and
more dependent  on  respiration  in group  II, especially  in expiratory  phase. 4.
The S/D  ratio of pulmonary  venous Doppler velocity andVTI  was higher in
group  I compared  to  group  II  (0.92–0.19  vs 0.73–0.16,  p<0.05)  5. The
decreased  S/D  ratio of  SVC Doppler  velocity  and VTI  was also observed  in
group  II and  some of group  III. We concluded  that  1. RP  is associated  with
less volume overload of RV and, in spite of the smaller reserve volume, smaller
respiratory variability  is associated. 2.The diastolic function  and volume status
of RV may influence  the diastolic property of left  heart.

P465
Blood  flow  of  left  anterior  descending  coronary  artery  in  children
with ventricular  septal  defect
Yasuoka, K.,  Harada, K.,  Tamura, M.,Toyono,  M.
Akita,Japan

High frequency  echocardiography  offers  a noninvasive approach  for  Imaging
left  anterior  descending coronary  artery  (LAD) blood flow from a transtho-
racic window. We applied this technique to study the effects of left  ventricular
(LV)  volume  overload  on  the  size  and  flow of  LAD, which  have  not  been
studied  extensively  in  pediatric  patients  with  congenital  heart  disease. The
study  groups  consisted  of  38  children  with  ventricular  septal  defect  (VSD)
and  15 normal  children.  Left  ventricular  mass  (LVM), LAD  cross-sectional
area  (CSA), and flow velocity  were  measured  by transthoracic  echocardiog-
raphy. LVM  was indexed  for  body  surface  area. The  pulmonary  to  systemic
flow ratio  (Qp/Qs)  was obtained  by cardiac  catheterization. Qp/Qs  ranged
from  1.2  to  3.1  (mean  2.0  –  0.5). The  mean  LAD  flow  velocities, flow
velocity integrals, and flow volumes were significantly  higher  in patients than
in  controls.  In  patients  with VSD,LAD  flow  velocity.flow  velocity,  flow

velocity  integral, and flow volume cprrelated  significantly  with  Qp/Qs. The
ratio  of flow volume  to  LVM  did not  differ  between  the  two  groups. In  8
patients with VSD, LAD flow velocity, flow velocity integral, and flow volume
decreased after  surgery. The present result suggest that patients with VSD have
a higher  resting coronary  blood flow. LAD flow pattern  is dependent  on  LV
volume over load and its change  after

P466
Right  ventricular  myocardial  dysfunction  in  children  with  ventric-
ular septal  defects-role  for  myocardial  performance  index?
U.Pratap, VOfoe,  O.Onuzo,  R.Radley-Smith,  R.Fmtiklw,  Z.Slavik
Harefield Hospital,  Harefield, Middlesex,  UK

Background-Myocardial  performance  index (MPI)originally  designed by Tei
et  al[l]  has been shown  to be  load independent  in children  with  congenital
heart  defects. Methods-We  established  our  own  normal  values  for  MPI  for
the  right  and  left  ventricules  based  on  60  children  with  innocent  heart
murmurs  (MPI-right  0.208,95% CI  0.183-0.232;MPI-left  0.288,95%CI
0.251-0.325).  Seventeen  patients  with  ventricular  septal  defects  had  the
indices  assessed preoperatively. Results-Left  ventricular  MPI  was found to be
within  the  95% CI  in  all  17  patients  studied.No  correlation  was  found
between  the  clinical  need  for  antifailure  treatment  and  the  values  of  left
ventricular MPI.The  values of right ventricular MPI  was increased  above the
upper  limit  of’normal(95%CI)in  14(82%)patients(mean  MPI  0.497.SEM
0.042,range  0.3330̂.808).However  no  correlation  was  found  between  the
values of right  ventricular MPi  in the 6 patients  on  antifailure  treatment  and
the  remaining  11  asymptomatic  patients(mean  MPI  0.474.SEM  0.079  vs
0.416.SEM  0.069;p>0.5).  Conclusions-Right  ventricular  myocardial
dysfunction  as assessed by the MPI may be present in the majority  of children
with ventricular septal defects.Standard  antifailure  diuretic treatment does not
influence  the  incidence  of myocardial  dysfunction  thus confirming  the  load
independence  of the index. [1] Tei et  al: Circulation  1995;92:I-592

P467
Clinical  usefulness  of  color  Doppler  M-mode  analysis  in  pediatric
patients with heart  failure
Y.Okajiina,T.Fumya,T.Fujiu>ara,  S.Morishima,T.Osliiroini,STohyama,  H.Aolsuka
Midori-ku,  Chiba,Japan

Background: Diastolic  function  has recently  been  focused  on  in  the field of
cardiology,  especially  for  the  evaluation  of  patients  with  heart  failure.
However, since Doppler  derived  data such  as E/A  are strongly  influenced  by
heart rate or preload condition, this method  is not  useful  for the evaluation of
pediatric  age group. We  evaluated patients  with  this  age group  by  color  M-
mode to  clarify  the clinical  usefulness  of this method. Subjects  and  Methods:
Fourteen  children  (mean  age  9.4  years, 8  months  to  16  years)  with  left
ventricular  ejection  fraction  less than  45% were  enrolled  in  this  study. LV-
filling  patterns of color Doppler M-mode  were obtained  by  LV inflow  in the
apical  4-  chamber  or  long  axis  view. Then  the  time  difference  between  the
occurrence of peak velocity  at the mitral tip and in the apical region (TD) was
calculated. We determined  the  maximal  velocity  point  of color  inflow  using
zero  shift  of  Nyquist  limit  from  around  100  cm/sec  to  10  cm/sec  after
freezing  the  color M-mode  view. The  aliasing of color flow mapping subse-
quently  appeared  and  the  maximal  velocity  point  was determined  from  the
mitral tip to the apical region at each depth. Four patients died of heart  failure
and 2 exhibited severe conditions of NYHA  III during three-year  follow-up.
The echo-derived data of these 6 patients (group A) were compared with rest
of  the  8  patients  (group  B). Results: There  was  no  significant  difference  in
LVEF, E/A, or deceleration  time of the E  wave between  the  two groups. On
the contrary,TD  was significantly  prolonged  (155.8+58.2  vs. 98+23.9  msec,
p<0.03)  in group A. Conclusions: ID  is a very  useful  parameter  in the evalu-
ation of the prognosis of patients with heart  failure  in this age group.

P468
Pulmonary  endothelial  dysfunction  does  not  contribute  to
pulmonary  regurgitation  late after  tetralogy of  Fallot  repair
Lars  Sondergaard,  LJcona  Lee,  Mithael  Cheung,  John  E  Deanfield,  Andrew  N
Redington
Vie  GUCH  Unit,  Middlesex  Hospital, London,  UK

Background:  Cardiac  lesions  with  high  pulmonary  blood  flow  may  cause
endothelial  dysfunction  in the pulmonary  vascular bed. Previous studies have
shown a relationship between increased pulmonary  vascular resistance and the
degree  of  pulmonary  regurgitation  in  postoperative  tetralogy  of  Fallot
patients. The  resulting high  stroke volume  in  these patients  may act  in a way
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similar to high flow lesions leading to pulmonary endothelial dysfunction  and
subsequently  increase  the  burden  on  the  right  ventricle. The  aim  of  the
present  study  was  to  determine  the  impact  of  nitric  oxide  inhalation  on
pulmonary regurgitaion  as an indicator of pulmonary endothelial  dysfunction
late  after  tetralogy  of  Fallot  repair. Methods: We studied  eight  patients  (age:
mean  12  years, range  5  ^  22  years)  with  pulmonary  regurgitation,  but  no
pulmonary  branch  stenosis  after  repair  of tetralogy  of  Fallot. Magnetic  reso-
nance  velocity  mapping  (through-plane  velocity  encoding)  was  performed
perpendicular  to  the  main  pulmonary  artery. The  velocity  mapping  was
repeated  after  15  minutes  with  nitric  oxide  in  air  (40  ppm)  by  face  mask.
Results:All patients had moderate to severe pulmonary incompetence  (regur-
gitant  fraction: range 0.28  to 0.51).The  heart  rate decreased  from  (mean + / -
SD) 87 + / -  14 to 83 + / -  13 bpm (p<0.05) during the nitric oxide inhalation,
although  no  significant  changes  were  observed  for  the  total  cardiac  output
(7.5 + / -  3.0  vs 7.3 + / -  2.7 L/min)  or the regurgitant  fraction  (0.37 + / -  0.07
vs  0.37  + / -  0.09).  Conclusion:  Nitric  oxide  inhalation  has  no  effect  on
pulmonary  regurgitation  late  after  tetralogy  of  Fallot  repair. These  results
suggest  that  endothelial  dysfunction  and  elevated  pulmonary  vascular  resis-
tance  are  not  part  of  the  late  pathogenesis  of  pulmonary  regurgitation  and
right  ventricle  dysfunction  in these patients.

P469
Coronary  flow  reserve  in the  newborn.
Oskarsson  G,  Pesonen E,  Gudmundsson  S,  Ingimarssoti J,  Sandstrb’m S, Werner  O.
Cetingevagen,  Department  of  Paediatrics,  Section  of  Paediatric  Cardiology,  Lund,
Sweden

Background: Recent  studies have indicated that coronary flow reserve (CFR)
is reduced in neonates with  congenital  heart  defects. However, normal  values
for  CFR  in  the  anatomically  normal  neonatal  heart  are  lacking. Methods:
Eight  mechanically  ventilated  newborn  lambs, born  near  term, were  studied
during the first day of life. Average peak  velocity  (APV), and peak flow veloc-
ities in diastole  (PFVd) and systole  (PFVs)  were measured in the proximal  left
anterior descending coronary artery before  and after  adenosine injection  (140
and  280aeg/kg  intravenously)  using  an  intracoronary  0.014  inch  Doppler
FloWire(r)  (Cardiometrics). CFR  was  defined  as the  ratio  of  hyperemic  to
basal APV. Measurements  were made  at normal O2 saturation and after  grad-
ually lowering the fraction  of inspired O2. Results:With the lambs in a hemo-
dynamically  stable condition  and normal O2 saturation, mean (SD) CFR  was
3.5  (1.0 ).The  table  shows  results  obtained  by acute  hypoxemia. Regression
analysis showed a linear relation between O2 saturation and both log APV and
log PFVd  (r = -0.89 and -0.79  respectively, p  <  0.0001), and a linear  relation
between  O2  saturation  and CFR  (r  =0.81, p  <  0.0001). Conclusions: CFR
measured  with  intracoronary  Doppler  guide  wire  in  newborn  lambs  is
comparable  to  values reported  for  adults. This  supports  the  interpretation  of
earlier studies indicating that neonates with congenital heart defects may have
pathologically  reduced  CFR. Acute  hypoxemia  causes  increased  coronary
flow velocity and therefore  reduces  CFR.

P470
A  study  of  ventricular  diastolic  function  after  repair  of  tetralogy  of
Fallot
Cardoso  SM,  Miyaguc  NI,  Binotto  CN
Parana, Curitiba,  Brazil

Objective:To  study the right  and  left  ventricular diastolic function, after  repair of
tetralogy of Fallot. Method:This  is a case ^  controlled study involving 62 children,
monitored  from  February to October 2000.The children were divided into two
groups: 31 patients  that  underwent  repair of tetralogy of  Fallot ,and  31 healthy
subjects, paired for age, sex and body surface.The mean postoperative time was 67
months. Echocardigraphic  values  were  obtained  by the  use  of M  -Mode  and
Doppler  of  the  mitral  and  tricuspid  valves. The  tricuspid  measurements  were
made according to the phase of the respiratory cycle. Results: The mean demo-
graphic  variables of the patients were :age: 112 months (+/-39 months), weight
28.25 Kg (+/-13.50 Kg),body surface 0.98 m2 (+/-0.31m2).Seventeen  patients
were females (54,83%).The mean age at surgery was 36 months (+/-26 months).
The M-Mode measurements show the significant  difference  in diastolic diameter
of RV and of the LA. Examining the mitral flow, we observed significant  differ-
ence  in E/A  relation, integral  velocity  and  at desaceleration  time  of E  wave.
Regarding  tricuspid flow, there  was no  difference  in  inspiratory  and  expiratory
measurements, among the patients; however in E/A  relation, integral velocity, and
wave A  velocity  was  significantly  different  compared  to  the  control  group.
Conclusions: The  measurements  analyzed  suggest  that  there  is alteration  in  the
early phase of the mitral diastolic flow and also in the late phase of tricuspid dias-
tolic flow, after  postoperative of tetralogy of Fallot.

P471
Analysis of postoperative  catheterism in tetralogy of  Fallot
Abuchaim,f.S.,  Miyague,  N.  I.,  Binotto,  C.  N,  Solarewicz  L.A..
Bairro Sao  Bras,  Parana, Curitiba,  Brazil

Since the  first  total correction  of tetralogy of Fallot  1954, surgical  technique
has been improved, but residual lesions are still frequent. Objective: to analyze
the  postoperative  hemodinamic  status  after  total  correction  of  tetralogy  of
Fallot. Method: This  is a retrospective  analysis of  104 cases with total correc-
tion  of  tetralogy of  Fallot. Patients  were submitted  to  cardiac  catheterization
from January, 1992 to November, 2000.The mean age was 79 + / -  39 months,
with  65  (62%) male  patients. The  mean  weight  was  27,000 + / -  12,320  g.
Right  ventricular  abnormality,  pulmonary  artery  alterations  and  residual
defects  were analysed. Results: The  mean  postoperative  time  was 63.44  +/-
39.25  months. The  mean  systolic  pressure  of  right  ventricle  was  47.82  +/-
23.23 mmHg. Median gradient  of right  ventricular  tract obstrution  was 11.0
mmHg (0 to  108 mmHg). Important  stenosis  was observed in the left  branch
of pulmonary artery of 9 patients and in the right branch of 7 patients.Twenty
six  (27.3%)  cases  had  pulmonary  hipertension.  Four  patients  had  residual
ventricular  septal  defects. The  right  ventricle  showed  hypocontratility  in  47
cases, with  tricuspid  regurgitation  in  17  cases. Pulmonary  insufficiency  was
minimal  in  31, moderate  in  16,  and  severe  in  13  patients.  Conclusion:
Pulmonary  artery  stenosis  and  pulmonary  hipertension  are  frequent  in  the
postoperative  course  of  tetralogy  of  Fallot. The  right  ventricle  have  been
compromised  in almost half of the cases.

P472
Ventricular  end-diastolic  volume  from  ejection  fraction  and  stroke
volume  in  adult pigs  during  IVC  occlusion
Cecily  Galup, Santos E.  Cabrerizajoseph  P. Hart,  Rowan  Walsh, Henry  M.  Spotnitz
Columbia  University College of Physicians and  Surgeons, NewYork,  NY,  USA

Purpose  Left  ventricular end-diastolic  volume  (LVEDV)  is important  for  the
assessment  of intraoperative  systolic  and  diastolic  LV function,  but  current
methods  are not practical  for real-time analysis.  LV ejection  fraction  (EF) and
stroke  volume  (SV), measured  easily  and  reliably, can  be  used  to  calculate
LVEDV indirectly. Accordingly, this study  was undertaken to validate the indi-
rect  determination  of  LVEDV during  preload  reduction  by  comparing  it  to
LVEDV  values derived  from  steady-state  measurements. Methods:  Five  pigs
(404̂5kg) underwent  median sternotomy and pericardiotomy. An ultrasound
transit time flow probe placed on the ascending aorta provided cardiac output
(CO). A micromonameter  provided  LV end-diastolic  pressure  (EDP). Right-
ventricular  pressure,  2D-echocardiograms  (2-DE)  and  ECGs  were  also
measured. These  measurements  were  obtained  during  the  steady-state  and
during inferior  vena caval (IVC) occlusion. SV was determined  from  CO  and
heart  rate. EF  was derived  from  short-axis  2-DE.  Diastolic  pressure-volume
(P-V) curves based on SV/EF during preload reduction  were compared to P-
V curves generated  from  2-DE  EDV values derived  in the  steady-state  from
three  2-DE  long-axis  sections. Results: Correlation  coefficients  for  linear
regression  and P-V  relation  analysis generally  ranged  from  0.70  to 0.99. The
two methods for measuring  LVEDV, indirectly and directly, generated compa-
rable  compliance  curves. Conclusions: SV/EF  is promising for  measurement
of  LVEDV  and  may  facilitate  real-time  determination  of  intraoperative
changes in  LV diastolic properties. Its accuracy and utility in these preliminary
studies are acceptable  and merit  further  investigation.

P473
Intraoperative  changes  in  ventricular  dimension,  geometry  and
function  in  surgery  for congenital  heart  disease
Joseph  P. Hart,Santos  E.  Cabreriza,  Beth Feller Prinlz,  David  K.  Park, April J.  Zhu,
Alan  D. Weinberg, DaphneT.  Hsu,Jan  M.  Quaegebeur,  Henry  M.  Spotnitz
Columbia  University College of Physicians and  Surgeons, NewYork,  NY,  USA

We studied  LV function  in repair of atrial  (ASD, n= 16) and ventricular (VSD,
n=13)  septal  defects  and tetralogy of  Fallot  (TOF, n=10)  with  intraoperative
two-dimensional  echocardiography.  Statistically  significant  (p<.05)  changes
are described: Preload from end-diastolic  area (cm2, mean–SEM) increased in
ASD from  7.7–.9  to 9.3–1  but decreased  in VSD from  10.512  to 7.4–1  and
in TOF from  5.21.7 to 4.4+.5. Geometry from the ratio of anterior-posterior
to  septal-freewall  endocardial  diameters  (D2/D1)  was more  symmetric  after
ASD  closure.  Systolic  function  was  assessed  from  peak  wall  stress  (PWS),
stroke  area  (SA), ejection  fraction  (EFa)  and fractional shortening  (FS). EFa
(%) in ASD increased  from 53–3 to 60–3 but decreased in VSD from 5213 to
37+3  and  in TOF  from  6413  to  501.4.  SA (cm2)  increased  in ASD  from
4.21.7 to 5.61.7 but decreased in VSD from 5.7+1  to 2.911 and in TOF from
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3.2–1  to 2.0–.l.  FS increased  along D2  but  not Dl  in ASD. Conclusions:
Preload and systolic function  increase after ASD repair and decrease  following
VSD and TOF  repair. Diastolic  LV symmetry  improves  after ASD repair. SA
and EFa increases in ASD reflect  improved diastolic septal mechanics since FS
increases along the D2 diameter.  LV preload  is the most important  determi-
nant  of  ventricular  function  postoperatively  in  this  series.  Contractility
appears mildly depressed in postoperative TOF. Notable  preload mediated LV
contractile reserve may be present in postoperative VSD and TOF

P474
Intraoperative  changes  in  left  ventricular  compliance  following
ventricular  septal  defect  repair  in children
Santos  E.  Cabreriza,  Joseph  P. Hart,  Rowan  Walsh,  Beth  Feller  Printz,  Karen
Altmann,  Michael Snyder, David  SolouHejczyk, Alan  Weinberg,  Daphne T. Hsu, Jan
M.  Quaegebeur,  Henry M.  Spotnitz
Columbia  University  College of Physicians and Surgeons, NewYork,  NY,  USA

PURPOSE:  Immediate  intraoperative  effects  of  surgical  correction  of
ventricular septal defects (VSD) on left ventricular  (LV) dimension, symmetry,
and loading may  also contribute  to  changes  in  LV compliance. Using trans-
esophageal echocardiograms  (TEE)  and  LV pressure, we measured changes in
LV compliance  in  six consented  patients undergoing VSD repair. Patient  age
ranged  from  .36 to  2.1  years, (mean  1.0+.25). METHODS: Ascending  arch
and  bicaval  venous  canulation  for  bypass  and  1:1  blood  cardioplegia  were
used.TEE  LV short  axis (SS) sections, EKG, and calibrated  LV pressure, using
a  5F  micromonameter  inserted  in  the  LV cavity  via  the  aortic  root,  were
simultaneously  recorded during preload deplesion prior  to  CPB and volume
loading followingVSD  repair. LVP and EKG were also digitized using an A/D
converter. Following beat  to  beat  measurements  by hand  of LVP and  LV SS
end-diastolic  area (EDA) at end-expiration, the relation between LVEDP and
EDA  was determined  using  the  formula  LVEDP=_ebV. The  LV ventricular
stiffness  constants, a and b, were compared pre and post repair to assess changes
in  ventricular  compliance. RESULTS:The  mean  a pre-repair  was  1.91  and
post-repair  was 2.22  (p=ns).The  mean b  was 0.12  pre-repair  and 0.10  post-
repair  (p=ns). CONCLUSION:  In  this  study, surgical  correction  ofVSDs
resulted  in no significant  change in  LV compliance.

P475
Physiologic  effects of induction  and reversal of myocardial  edema  in
vivo
Santos  E.  Cabreriza,  David  A.  Dean,  Mehrdad M.  R. Amirliamzeh,  Chao-Xiang

Jia,  David  G. Rabkin,  Robert  Sciacca,  Marc L.  Dickstein, Henry  M.  Spotnitz
Columbia  University  College of Physicians and Surgeons, NewYork,  NY,  USA

Purpose:Although  myocardial edema  is likely to cause physiologic abnormal-
ities of the left  ventricle  (LV), the time course of this phenomenon  is not  well
defined.This study will report the physiologic effects of induction and reversal
of myocardial  edema  in the beating heart  pig heart. Method. In  conditioned
anesthetized  pigs, the  coronary  arteries  were  perfused  for  50  to  60  seconds
with diluted blood (hematocrit  value 10%–l%, edema group, n=5), or whole
blood (hematocrit  value 28%–  1%, control group, n=6) infused  into the aortic
root  during  aortic  crossclamping. After  whole  blood  reperfusion,  preload
reduction  by  vena  caval  occlusion  was  used  to  define  systolic  and  diastolic
properties  at  15-minute  intervals.  LV pressure, conductance, aortic flow, and
two-dimensional  echocardiograms  were  recorded.  Results:  LV mass  (wall
volume) in the edema group increased significantly compared with that in the
control  pigs  after  crossclamp  removal. Mass  returned  to  preperfusion  levels
after  45 minutes. The  ventricular  stiffiiess  constant  (b)  increased  significantly
in  the  edema  group  versus  the  control  group, returning  to  baseline  by  30
minutes. The  diastolic  relaxation  constant  (t)  and  base  constant  (a)  did  not
differ  between  groups. There  was  no  significant  change  in  contractility.
Conclusion: Increases in  LV mass and diastolic  stiffiiess  induced  by coronary
perfusion  with  hemodiluted  blood  resolve  after  45 minutes  of whole  blood
perfusion  in pigs. Myocardial edema  is an important consideration in intraop-
erative assessment of LV diastolic properties and could cause artifactual  reduc-
tion in  LV compliance.

P476
Perioperative  changes  in  left  ventricular  function  and  geometry
following  atrial  septal  defect  repair
Rowan  Walsh,  Santos  E.  Cabreriza,  Joseph  P. Hart,  Beth  Feller  Printz,  Karen
Altmann,  Michael Snyder, David  SolouHejczyk, Alan  Weinberg,  Daphne T.  Hsu,Jan
M.  Quaegebeur,  Henry M.  Spotnitz
Columbia  University  College of Physicians and Surgeons, NewYork,  NY,  USA

OBJECTIVE: The  immediate  effects  of  surgical  correction  of  atrial  septal
defects  (ASD)  on  left  ventricular  (LV)  dimension  and  loading  may  also
contribute  to  changes  in  LV compliance. Using transesophageal  echocardio-
grams(TEE)  and  a  left  ventricular  (LV) micromanometer,  we  studied  these
changes intraoperatively  in consented patients (n=7) undergoing ASD repair.
METHODS:Ascending  arch and bicaval venous canulation  for bypass and  1:1
blood  cardioplegia  were  used.  Geometry  was  assessed  from  the  ratio  of
septum-freewall  to  anterior-posterior  endocardial  diameters  (D1/D2).
Systolic function  was assessed  from  area ejection  fraction  (EFa) and  fractional
shortening  along Dl  and D2. Preload  was measured  from  end  diastolic  area
(EDA). Diastolic  function  was  assessed  using  simultaneously  recorded  LV
short axis TEE,LV EDP.and EKG during preload deplesion prior to CPB and
volume  loading  following  CPB.  RESULTS:  Data  are  tabulated  as
mean–SEM. CONCLUSION:  LV EDP increased, and systolic function  indi-
cators  improved  following  ASD  repair. Diastolic  and  systolic  LV symmetry
were  restored. No  significant  change  was  seen  in  ventricular  compliance,
despite a significant  increase  in septal to freewall diameter.

P477
Validation  of  left  ventricular  end-diastolic  volume  from  ejection
fraction  and stroke  volume
Joseph P. Hart, Santos E.  Cabreriza,  Cecily Galup, Henry  M.  Spotnitz
Columbia  University  College of Physicians and  Surgeons, NewYork,  NY,  USA

OBJECTIVE: LV end-diastolic volume (EDV) is important  for the assessment
of intraoperative  systolic and  diastolic  LV function,  but  present  methods  are
cumbersome  for  real  time  analysis.  LV ejection  fraction  (EF)  and  stroke
volume  (SV), measured  easily  and reliably, can  be  used  to  calculate  LVEDV
indirectly. Accordingly,  this  study  was  undertaken  to  validate  the  indirect
determination  of  LVEDV during the steady state  and during  preload reduc-
tion. METHODS: Five  pigs  (40-45  kg)  underwent  median  sternotomy  and
pericardiotomy.An  ultrasound  transit time flow probe on the ascending aorta
provided  cardiac  output  (CO). A micromonameter  provided  LVP. RVP, 2D-
echocardiograms  (2-DE)  and  ECG were  also measured. After  data  recording
in the steady state, hearts were  arrested and excised  for measurement  of post-
mortem  pressure-volume  (PV)  curves.  SV  was determined  from  CO  and
heart  rate. EF  was determined  from  short  axis  2-DE.  EDV  calculated  from
SV/EF  was compared  to  values derived  from  PV curves  and LVEDP and  to
measurements based on three long-axis sections from 2-DE. RESULTS: Data
are  tabulated  and  illustrated  below. Correlation  coefficients  for  linear regres-
sion analysis generally exceeded 0.90. CONCLUSIONS: SV/EF is promising
for  measurement  of  LVEDV  and  may  facilitate  real  time  measurement  of
intraoperative  changes  in  LV  diastolic  properties.  Its  accuracy  and  utility  in
these preliminary studies are acceptable and merit  further  investigation.

P478
Noninvasive  quantification  of  left-to-right  shunt  in  50  pediatric
patients  by  phase-contrast  cine  magnetic  resonance  imaging:  a
comparison  with invasive  oximetry
Philipp  Beerbaum,  Hermann  Korperich,  Peter  Barth,  Hermann  Esdorn, Jurgen
Gieseke, Hans Meyer
Bad Oeynhausen,  Nordrhein- Westfalen,  Germany

Background  Blood  flow  can  be quantified  noninvasively  by  phase-contrast
cine  magnetic  resonance  imaging  (PC-MRI)  in  adults. Little  is  known
about  the  feasibility  of the  method  to  quantify  left-to-right  shunt  in  chil-
dren  with  congenital  heart  disease. Therefore,  we  sought  to  evaluate  PC-
MRI  in  a larger  pediatric  population  with  a  simple  left-to-right  shunt
lesion. Methods and Results  In 50 children (mean 6.2 years, range  1.1-17.7)
with  an atrial or  ventricular  level shunt, blood flow rate  in the great  vessels
was determined  by  PC-MRI  and  the  ratio  of  pulmonary  to  aortic  flow
(Qp/Qs)  compared  with Qp/Qs  by oximetry. We found  a difference  of 2%
and a range of-20% to + 26% (limits of agreement, mean+2SD). In another
seven children  with congenital  heart  disease but  no cardiac shunting  (mean
7.9  years, range  1.3-7.7),  Qp/Qs  by  PC-MRI  was  1.02  (SD+0.06).  No
difference  between  systemic  venous  and  aortic  flow  volume  was  found
(range -17% to  +20%, n=37). Blood flow through  a secundum  atrial  septal
defect  as  assessed  by  PC-MRI  (n=24)  overestimated  the  shunt  compared
with  the  difference  between  pulmonary  and  aortic flow. The  mean  differ-
ence between  three  repeated  PC-MRI  measurements  in each location  was
5.3%  (SD  4.0, n=522), demonstrating  good  precision. The  interobserver
variability  was low.Accuracy  of PC-MRI  was confirmed  by in vitro  exper-
iments. Conclusions  Noninvasive determination  of Qp/Qs  by PC-MRI  in
children with  a simple left-to-right  shunt  lesion  is quick, safe  and reliable as.
compared  with  oximetry  and  may replace  invasive or xray-based  methods.
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Systemic venous flow can be quantified  by PC-MRI, whereas  through-plane
shunt measurement within an atrial septal defect  is inaccurate.

P479
Comparison  of  the  Echocardiographic  methods  for  pulmonary  to
systemic  blood  flow  ratio  (Qp:Qs)  estimation
Mazic  U,  MasuraJ
University  Children  Hospital,  Ljubljana,  Cardiology  Department,  Slovenia

Objective: to  assessed the  accuracy, reliability  and safety  of different  echocar-
diographic  methods  for  Qp:Qs  calculation  in comparison  with  scintigraphic
Qp:Qs calculations.Patients  and Methods:We  evaluated 36 patients with ASD
secundum, median  age  5.6  years  (2.5 to  16 years). In  all patients  Qp:Qs  was
calculated  using:  1)  maximal  flow  velocity  through  the  mitral  and  tricuspid
valves  (V TV-MV), 2) mean  flow  velocities  through  the  mitral  and  tricuspid
valves  (vM TV-MV), 3) mean  flow  velocities  through  pulmonary  and  aortic
valves  (vM AV-PV) and compared  them with standard scintigraphic  method.
Max. velocity  (V) was determined  by Doppler measurement of the max.  flow
velocity  through  the  mitral  (VMV)  and  the  tricuspid  valves  (VTV). Mean
flow  velocity  (v M)  is calculated  by  integrating  the  area  under  the  Doppler
curve  using  standard  ECHO  software. The  heart  valves  diameters  were
measured  in four-chamber  (MV.TV) and parasternal  (AV,  PV) ECHO  views,
during  their  maximal  distension  (MV, TV  during  diastole  and  AV, PV  in
systole).Valves  area  (VA) were calculated  as circle surface  (pr2/2).The  Qp:Qs
were  calculated  as: l)Op:Qs  (V TV-MV)  =  (TVA XVTV)  /  (MVA XVMV),
2)Op:Qs  (v  M TV-MV)  =  (TVA  X  v  M TV)  /  (MVA  X  v  M  MV)  and
3)Op:Qs  (v M AV-PV) =  (AVA X v M AV) /  (PVA X v M  PV). Linear regres-
sion  was  used  for  statistical  analysis. Results: We  found  the  best  correlation
between  scintigraphic  and  ECHO  Qp:Qs  calculations  using V  TV-MV
(Qp:Qs  =  0.3  + 0.8XQp:Qs-VTV-MV;r  =  0.96; p< 0.01).ECHO  Qp:Qs
calculations  using vM had worse correlation  (vM TV-MV r=0.82,vM AV-PV
r  =  0.78; p<0.05).V  TV-MV  had  also  the  highest  specifity  and  sensitivity
among  all ECHO  Qp:Qs  calculation  methods  (Table  1).Conclusions: The
most accurate echocardiographic method for Qp:Qs estimation  is the method
using  maximal  flow  velocity.  It  had  better  correlation,  specificity  and  sensi-
tivity  for  detecting  haemodynamic  important  ASDs than  echocardiographic
calculation  using vM.

P480
Velocity  of  flow  propagation, although  influenced  by heart  rate  and
maturational  changes  can  detect  diastolic  dysfunction  in  children
Anirban  Battcrjee, Mouna  M.  Kantian,Jonathan  Rliodes
Boston,  MA,  USA

Background:Velocity of flow propagation  (Vp) has the potential of being influ-
enced by age and heart  rate (HR). Our  objective  was to determine accuracy of
Vp  in  detecting  diastolic  dysfunction  in  children  of  varying  ages  and  HR.
Methods: We  studied  97  normal  children  (age: 1 day-18years)  and  8  children
(age:0.81̂0  years)  with  severe  dilated  cardiomyopathy  (DCM).  In  DCM
patients M-mode  fractional  shortening  was  less than  15 %  (range  9̂14%).Vp
was calculated  from  slope  of  first  aliasing velocity  of color M-mode  Doppler,
during  early filling. Deceleration  time  (DT)  of  mitral  E  wave  was  measured
from  its peak to baseline as an additional noninvasive. index of diastolic  function.
Results:Vp  tended  to  decrease  with  increasing  age & increase with  increasing
HR.  However,  correlation  ofVp  with  age and HR  was  weaker  compared  to
DT, suggesting Vp  was less influenced  by age  and HR  (See table). Despite  this
influence of age and HR onVp, it detected diastolic dysfunction  easily in DCM
group, showing much lower values ofVp  in DCM  versus controls  (See figure).
To reduce  the  influence  of age and HR.Vp  was measured  in a younger  group
(0̂3  years) and  an older group  (>31̂8 years) of children. Even when  children
with DCM  (ages ranging from 0.8 to  10 years) were compared only with those
in  older  age  group  (>31̂8years), Vp  remained  significantly  reduced.
Conclusions: Despite a weak correlation with HR  and maturational changes in
age.Vp accurately detected diastolic dysfunction  in children of varying ages and
HR. Further studies on patients with more subtle degrees of diastolic  dysfunc-
tion, will help to establish the usefulness  ofVp  in children.

P481
Effects  of  continous  ambulatory  peritoneal  dialysis  on left  ventric-
ular dimensions  and systolic  functions
Osman  Kucukosmanoglu,Aysun  Bayazit,Aytul  Noyan,  Nazan  Ozbarlas,AH  Anarat
Adana,  Turkey

To  investigate  the  effects  of  continuous  ambulatory  peritoneal  dialysis
(CAPD) on  left  ventricular dimensions and systolic functions, we followed  up

sixteen  children  with  end-stage  renal  failure  with  echocardiography  for  12
months. The study  population  consisted of  nine  girls and  seven  boys. Their
mean  age  at the entry of the study  was 11.3 +  2.2  years (range:  7̂14 years).
The  aetiology  of  the  end-stage  renal  failure  was  vesicouretheral  reflux  in
seven, chronic glomerulonephritis  in five, pyelonephritis due to urolithiasis in
two  and  unknown  in  two  patients.  Echocardiographic  studies  were
performed  before the beginning of the CAPD program and 3rd, 6th, 9th and
12th  months of  CAPD. End-diastolic  and  end-systolic  diameters  of the  left
ventricle,  the  thickness  of  the  interventricular  septum  (IVS), and  the  left
ventricular  posterior  wall  (LVPW) were measured  by M-mode  echocardiog-

^ raphy. Ejection  fraction  (EF), fractional  shortening  (FS)  and  left  ventricular
mass  index  were  calculated  according  to  guidelines  of American  Society  of
Echocardiography. At the end of follow-up  period  (12 months)  there  was no
statistically  significant  changes  in  any of the  parameters. At  the beginning  of
the study the mean  left  ventricular end-diastolic diameter  was 40.8 mm, end-
systolic  diameter  was 24.9 mm, the  thickness of IVS  was 8.7  mm, the  thick-
ness of LVPW was 7.3 mm, EF was 68 %, FS was 38 % and LVMI  was 105.9
gr/m2.At  the end  of follow-up  left  ventricular  end-diastolic  diameter  was
41.0 mm, end-diastolic  diameter  was 24.6 mm, the  thickness of IVS was 7.6
mm, the thickness of LVPW was 6.9 mm.EF  was 70 %, FS was 38.9 % and the
LVMI  was  98.8  gr/m2.  In  conclusion,  CAPD  seems  to  be  effective  for
preserving  left  ventricular  mass and  systolic  functions  in  children  with  end-
stage renal  failure.

P482
Effects  of  coronary  inflow  and  outflow  pressures  on  left  ventricular
function: implication for  the  fontan  operation
Cabor  Szabo,  Terezia Andrasi,  Andy  Graf,  Sergei Melnitschuk,  Christian  F. Vahl,
AlexanderJuhasz-Nagy*,  Siegfried Magi
Department  of Cardiac Surgery,  Department  of Cardiovascular  Surgery, University of
Heidelberg, Heidelberg,  Germany

Increased  right  arterial  (RAP)  and  subsequently  coronary  venous  pressure
after  Fontan operation may alter coronary perfusion  and cause left  ventricular
dysfunction. The  matching between  coronary  perfusion  pressure  (CPP)  and
myocardial  contractility  and  the  influence  of an  elevated  RAP  were investi-
gated  in  a  canine  model  (n=6)  with  pressure-controlled  perfused  coronary
arteries.  Left  ventricular  hemodynamic  variables  were  measured  by  a  pres-
sure-volume  conductance  catheter,  the  slope  of  the  end-systolic  pressure-
volume relationship  (Ees)was calculated. First, Ees was assessed under  normal
conditions  and under  Fontan  circulation  at  a CPP  decreased  stepwise  from
240  to  45  mmHg  . Then, Ees  was  assessed  at CPP=60, 75  and  100  mmHg
with  a  stepwise  increase  of  RAP  from  9  to  21 mmHg. The  relationship
between CPP and Ees could be described  by biphasic J-shaped curves which
were  nearly  identical  in normal  hearts  and  under  Fontan  circulation. While
above a critical CPP (72+/-9 mmHg  vs. 81+/-8 mmHg, n.s.) the changes of
CPP  did  not  affect  Ees, below  this  level  the  decrease  of  CPP  resulted  in a
progressive decrease of Ees.The progressive increase of RAP did not  influence
Ees  at  CPP=100  mmHg,  led  to  a moderate  decrease  of  Ees  at  CPP=75
mmHg  and  a severe  decrease  at  CPP=60  mmHg  (see  Fig., *p<0.05).  In
conclusion, Fontan circulation  per  se does not  impair  the  perfusion-contrac-
tility relationship. The  effects  of RAP are dependent on actual CPP: at a lower
CPP  with  net  perfusion  pressure  (CPP-RAP)  below  the  critical  CPP, an
increase of RAP results in a subsequent  decrease of contractility.

P483
Coronary  flow-velocity  dynamics  in congenital  heart  disease
Hamaoka  K.,Toiyama  K,  KawakitaA.,  OkaT.,  Ozawa  S.,YamamotoY.,  Iwasaki
N.,,  Sakata  K.,  Hayano T.,  Shiraishi /.,  Hoi T
Division  Of  Pediatrics,  Kyoto  Prefectural  University  Of  Medicine,  Kyotojapan

Coronary  Flow-Velocity  Dynamics  in  Congenital  Heart  Disease  Hamaoka
K.,Toiyama  K., Kawakita A., Oka T,  Ozawa  S.,Yamamoto Y,  Iwasaki N. , ,
Sakata  K.,  Hayano  T.,  Shiraishi  I.,  Itoi  T.  Division  of  Pediatrics,  Kyoto
Prefectural  University  of Medicine, Kyoto, JAPAN  Myocardial  ischemia  in
the  hypertrophic  heart  is  clinically  important  as  an  exacerbation  factor  to
progressive  myocardial  damage. In order  to  assess the  myocardial  ischemia in
congenital  heart disease (CHD)  with  significant  myocardial  hypertrophy, we
examined  the  coronary  flow-velocity  dynamics  using  an  intracoronary
Doppler  guidewire  at  rest  and during  the ATP-induced  hyperemic  response
(coronary flow reserve: CFR)  in  16 patients (mean age: 4.0+/-3.8  years) with
CHDs (TOF  13.TGA  1,PA  l.DORV  l).The  data were compared with  the
age-matched  normal  data previously  reported. In the coronary flow-velocity
waveforms, a significant reverse-flow pattern was noted  in 5 patients (31%) of
16  in  the  LAD and  in  8  (50%)  in  the  RCA.  Furthermore, in  the  younger
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group  under  5  years, significantly  higher  or  lower  values  for  diastolic-to-
systolic  velocity  ratio  (DSVR)  were  noted  in  7  patients  (58%)  of  12  in  the
LAD, and in 8  (67%) in the RCA. In the older group over 6 years, abnormal
DSVRs were noted  in 3 patients of 4 in the RCA, but only one  in the LAD.
In  the  younger  group, significantly  lower  values  for  CFR  were  noted  in  8
patients  (67%)  of  12 in  the  LAD, and  in  9  (75%)  in  the RCA.  In  the  older
group, a reduced CFR  was noted in 2 patients of 4 in the LAD, but only one
pre-operative  patients except  three  post-operative  patients  in the RCA. This
study show that abnormalities in the coronary microcirculation contribute  to
the pathophysiologic  effects  in CHD.

P484
Blood  pressure  changes  after  repair of aortic  coarctation
Motz  R,  Harding  P.WesselA
Elisabteh Childrens’ Hospital,  Oldenburg, Germany

There  is no proven cause for the common problem of systemic  hypertension
after  the repair of aortic coarctation. We hypothized  that  wave-reflection  and
resistance changes are partially responsible for this development.We  examined
36  patients  (mean  age  ??? years)  (Coa)  without  significant  re-coarctation
performing  an echocardio-graphy  and MRI).We  did  in  all  an  echocardiog-
raphy  and  an  ergometry  (ergo). We  calculated  the  stiffness  of the  ascending
aorta  (Aoa).We obtained in 30 of these patients a 24-hour-holter blood-pres-
sure  (RR)  monitoring.Values  above  the  age  appropriate  95  percentile  were
thought  to  be  hypertensive. Systemic  hypertension  was more  often  at  night
(systolic  18/30, diastolic 8/30)  than  during daytime  (systolic  12/30, diastolic
2/30). The  day  to  night  changes  were  smaller  than  normal. The  RR-ampli-
tude  was increased  (tab). 13 patients  had  an  exercise  induced  systolic  hyper-
tension,  once  combined  with  a  diastolic  hypertension.  There  was  no
correlation  between  age of coarctation  repair, op-technique, stiffness  of Aoa,
time  since  operation  or  sex  and  blood-pressure. day-RR  (+/-STD)  night-
R R  (+/-STD)  ergo  (+/-STD)  Norm  47,7  (4)  mmHg  52,3  (6,5)mmHg
101,8  (24,7)mmHg  Coa  59,4  (10,3)mmHg  57,2  (7,8)mmHg  137,8  (35)
mmHg  p  <0,0001  0,009  <0,0001  We  found  a pathologic  bloodpressure
(hypertension  or increased RR-amplitude)  in nearly all patients.This  finding
fits a model of wave-reflection  and changed resistance, other  influences  have
also to be kept in mind in individual patients.

P485
Influence of afterload on  the midwall  stress-velocity  relationship
De  Wolf, D.,  Suys, B.,  Foubert, L.,  Verhaaren,  H.,  Matthys, D.,  Van  Nooten,  C.
Heart  Center  University Hospital  Ghent,  Ghent, Belgium

We  wanted  to  study  the  differences  between  endocardial  and  midwall  (m)
stress-velocity relationships to assess contractility at low afterload. In  12 piglets
(5-6 weeks) afterload  was manipulated  by aortic balloon occlusion  (BO) and
sodium  nitroprusside  infusion  up  to  5 acg/kg/min  (SNP).The  relationship
between  velocity of circumferential  fiber  shortening  (VcFc) and end-systolic
wall stress (ESS) was linear above 50 g/cm2  (VcFc=  1.1627-0.0018ESS), with
a much steeper slope below 50 g/cm2  (VcFc=  1.9993-0.0168ESS).The  rela-
tionship  between  mVcFc  and  ESS  was linear  above  30 g/cm2  and  almost
afterload  independent  (mVcFc=  0.6572-0.0004ESS),  but  below  30  g/cm2
the slope became again steeper (mVcFc=  1.0395-O.0122ESS).  Conclusion: if
using  midwall  shortening  indexes, the  stress-velocity  relationship  becomes
relatively  afterload  independent  over  a wide  and  clinically  relevant  range.
However,  as with  endocardial  shortening  indexes, the  slope  of the  midwall
relationship becomes steeper  at low  afterload.

P486
Influence of ventricular morphology  on aerobic  exercise  capacity  in
patients  after  the  Fontan  operation
Hideo  Ohuchi,  Kenji  Yasuda,  Satoshi  Hasegawa, Aya  Miyazaki,  Motoki Takamuro,
OsamuYamada,Yasuo  Ono, Hideki  Uemura,ToshikatsuYagiltara, Shigeyuki Echigo
National  Cardiovasular Center, Department  of Pediactrics,  Osaka,Japan

Objectives: To investigate die influences of ventricular morphology, hemody-
namics, and clinical  findings on  exercise  capacity  in patients  after  the  Fontan
operation. Background: Determinants of exercise capacity  after  the  operation
remain unclear. Methods: Peak oxygen uptake (PVO2) was determined in 105
patients by exercise test and compared to hemodynamics and clinical  findings.
Patients were divided into  3 groups based on ventricular morphology: those
with  a  right  ventricle  (group  RV); a  biventricle  (group  BV);  and  a  left
ventricle (group LV). Results: PVO2 was 58 –  11% and correlated with peak
heart  rate  (p  <  0.05).  Patients  with  atrioventricular  valve  regurgitation
(AWR)  or  hypoxia  exhibited  a low  PVO2. After  excluding such  patients.

although PVO2 did not correlate with hemodynamics, it correlated  with age
at the  Fontan  operation  and  daily  activity  (p  <  0.001). PVO2  was higher  in
group  LV (64 –  9%) than in groups RV (57 –10%)  and BV (53 +  11%) (p  <
0.01),  and  an  inverse  correlation  between  PVO2  and  age  at  operation  was
demonstrated only in group RV (p < 0.05). Lower daily activity, groups RV or
BV, A W R  and  hypoxia  were  associated  with  a  lower  PVO2  while  a higher
daily  activity  and  being group  LV were  independent  predictors  of  a higher
PVO2  (p  <  0.05). During  4.2  years follow-up,  a decrease  in  peak  heart  rate
was related  to  that  in PVO2  (p  <  0.05)  and group  RV showed  a decrease  in
PVO2 (p < 0.01). Conclusions:Ventricular  morphology, daily  activity.AWR,
hypoxia, and heart  rate  response are related to  exercise capacity. Early  Fontan
operation  may be beneficial  in terms of exercise  capacity, especially  in group
RV patients.

P487
A  new  technique  to  localize  and  quantify  left  ventricular  outflow
tract  (LVOT) obstructions  using  a single  arterial  entry
Uthaman, B.,Abushaban,  L.,  Endrys,J., Kumar, A.,  Selwti,J.P
Faculty Of  Medicitie, Kuwait  University,  Kuwait

We describe a new technique to assess various types of LVOT stenoses using a
single  arterial  puncture. A  6F  long sheath  is inserted  percutaneously  via  the
femoral  artery  to  the  ascending aorta. A  4F pigtail  or  multipurpose  catheter
with a straight guide wire (GW)  is introduced  through  it and GW  is manipu-
lated to enter the left  ventricle  (LV).The sheath and catheter  are then slid over
it into  LV.The catheter and the side arm of the  sheath  are connected  to equi-
sensitive  transducers  to  record simultaneous pressures. With  continuous  pres-
sure recording, the  sheath  is slowly ’pulled back’ millimeter  by millimeter  to
the aorta over the catheter held stationary  in LV.The catheter records LV pres-
sure  while  the  sheath  records  pressure  curves  from  every  millimeter  of  the
LVOT  to  localize  the  obstruction  and  measure  the  gradient.  Similarly  the
sheath  can  also  be ’pushed  in’  to  LV over  the  catheter  recording  pressures.
These  maneuvers  are repeated to obtain  diagnostic  tracings without  arrhyth-
mias. Angiograms  are then performed. Our  technique  was  successful  in  all  6
patients  (age  4̂18  years, weight  12̂60  kg) we studied without  complication.
The  average  peak  gradient  was 85  mm  Hg  (range  531̂28). The  pressure
pattern  was diagnostic  of subvalvar stenosis in  4 (2 discrete subaortic stenosis,
1  with  additional  valvar  stenosis  and  1 hypertrophic  cardiomyopathy)  and
valvar stenosis in 2.We conclude  that our  new  technique  using a long sheath
and  a  single  femoral  arterial  puncture  can  localize  and  quantify  LVOT
obstructions  precisely  and  repeatedly.This avoids additional  arterial  puncture
or transseptal catheterization to obtain simultaneous pressures.

P488
Exercise  tests with measurements of oxygen  saturation; a method  to
differ  between  intrapulmonary  and intracardially  right  to  left  shunts
in patients with fontan  circulation
Eva Stromvall Larsson,  Bengt O  Eriksson, Laszlo  Solymar, Mats  Mcllandcr
Department  of  Pediatrics,  Division  of  Cardiology,  Tlic  Queen  Silvia  Childrens
Hospital,  Gb’tcborg Sweden

BACKGROUND: The  development  of  increasing  cyanosis  by  time  in
patients with Fontan circulation  is a wellknown complication  and often  leads
to a significant  morbidity.The  cause can either  be an intracardial  right  to  left
shunt  and/or  a pulmonary  arteriovenous  malformation  (PAVM). Many  of
these patients  may have almost normal  saturation  at  rest, but  drop  markedly
during  exercise. MATERIAL: Twenty  of  the  surviving  patients  operated
between  19801̂991 were  investigated  in  a  follow  up  study. There  were  10
women  and  10 men. The  age  at  the  investigation  was  16,9  yrs. (11,63̂1,2)
and 32,0 yrs. (14,6-54,2), respectively.The mean follow up time was 12,6 yrs.
METHOD: All  patients  underwent  cardiac  catheterization  and  pulmonary
angiography  as  well  as bubble  contrast  echocardiography  with  selective
injections  of  Haemaccel  into  the  right  and  left  pulmonary  artery  and  into
the TCPC-tunnel  or  the right  atrium  in the  Fontan  patients. Simultaneous
TEE  was done to  detect  the microbubbles.They  also performed  an exercise
test  with  measurements  of  oxygen  saturation.  In  14  patients  a catheter  was
introduced  in the brachial or  radial artery and  in 6 patients we used percuta-
neous  pulse  oximetry. RESULTS: In 9  patients  we  found  PAVM on  bubble
contrast  echocardiography. Six of them  also had  an intracardial  leakage. In  8
patients we found  only leakage intracardially. When we compared the drop in
saturation  during  exercise  between  these  patients,  we  found  a  significant
difference  in  patients  with  PAVM compared  to  patients  without.  Patients
with  PAVM had significant  lower oxygen saturation both  at rest 88% vs 95%,
p<0,01  and  during  maximal  exercise  78%  vs 89%, p=0,01.  CONCLU-.
SION: Exercise  tests with  measurements of  arterial  saturation  may  indicate
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the  site  of the  right  to  left  shunt  in patients  with  Fontan  circulation. This  is
important  in the decision  making.

P489
Are  estimated  indices of pulmonary  vascular  resistance  (PVR)
Shatialtan  C.L.Wilson  N, Gentles T, SkinnerJ.R.
Green  Lane Hospital, Auckland, New Zealand

Purpose: To  assess  risk  stratification  for  Fontan  using PVR  calculated  from
measured oxygen uptake (VO2) compared to PVR  from  predictedVO2,and
other  haemodynamic  data. Method:  33  patients  with  a bidirectional  glenn
(BDG)  underwent  cardiac  catheterisation  prior  to  Fontan  (wt:5.45̂1.7Kg,
age:O1̂2yrs). PVR  was  calculated  using  directly  measuredVO2  (Deltatrac
metabolic  monitor). Cases  were  stratified  into  high-risk, PVR  >4  um2  (n=
6); moderate-risk, PVR 3-4  (n=6); low-risk, PVR  <3 (n=21).This  was also
done  using  PVR  calculations  from  predicted VO2  formulae  by  Lindahl,
Lundell  and  LaFarge et  al respectively. Hemodynamic  data, such as transpul-
monary  gradient  (TPG)  and  pulmonary  arterial  pressure, were  also  investi-
gated  as alternatives. Results: PredictedVO2  values were  consistently  higher
than  measured  (mean  differences  +20%,  +57%  &  +23%), leading  to  an
underestimation  of  PVR  with  mean  difference  from  -0.62  to  -1.57  um2,
consequently  misclassifying  between  5 and 9 of the  12 moderate or high  risk
patients  as low-risk.  No  other  hemodynamic  data  could  reliably  separate
low-risk  from  high-risk  subjects. TPG  >7mmHg  was  100% specific  for
elevated PVR, but  only  33% sensitive (2/6 pts). Conclusion: In  assessing risk
of  Fontan  failure  in  patients  with  BDG, all predictive VO2  formulae  lead  to
serious  underestimation  of  true  PVR  u/m2,  and  other  measured  data,
includingTPG, cannot be used  as a reliable PVR  surrogate.

P490
Increased  angiogenic  growth  factor  levels  in  cyanotic  congenital
heart  disease
Wakako  Himetio,  Teiji Akagi,  Akiko  Hirosc, Yoshie  Mizumoto,  Kimiyasu  Egami  ,
Yoko  Sugahara,Jun  Furui,Yasuki  Maeno,  Masahiro  Ishii,  Hirohisa  Kato
Department  Of  Pediatrics,  Kurumc  University,  Fukuoka,  Kurume,  Japan

Background:  Previous  studies  demonstrated  that  expression  of  angiogenic
growth  factors  is induced  in  hypoxic models. However, little  is known  about
these factors  with cyanotic congenital  heart  disease.The purpose of this study
was to  examine  the relationship between  plasma  levels of angiogenic  growth
factors  (vascular  endothelial  growth  factor  (VEGF)  and  hepatocyte  growth
factor  (HGF))  and  the  severity  of  cyanosis. Method: The  study  included  85
patients  with  cyanotic  congenital  heart  disease  and  81  normal  controls. Age
ranged  from  0  day  to  40 years  (median  4.2  years)  in  the  cyanotic  group  and
from  5 days to 31years (median 4.8 years) in the control group. Mean systemic
oxygen  saturation  was 80.6 7.3% in the  cyanotic group  and  98.1 0.5% in  the
control  group.  Plasma VEGF  and  HGF  were  measured  using  an  enzyme-
inked  immunoassay.  Results:  In  the  control  group,VEGF  in  the  neonatal
period  was significantly  elevated  215.5  150.5pg/mL  , then  rapidly  decreased
within  3 months  after  birth. After  3 months  of age,VEGF level remained  as a
plateau.  In  contrast, such  age  dependency  was not  found  in  HGF. Although
VEGF and  HGF  levels were  not  different  between  the  cyanotic  and  control
groups within 3 months after birth, the VEGF level in the cyanotic group  after
3 months  of age  was significantly  elevated compared  to  the  control  (149  106
vs. 67 23pg/ml, p<0.0001). Moreover, the VEGF level was significantly  nega-
tively correlated with oxygen saturation  (y=440.6-3.53x,R=0.47,p<0.0001)
in  cases  more  than  3  months  old.  In  contrast,  no  correlation  was  found
between HGF level and oxygen saturation, or between VEGF and HGF level.
Conclusion:Although  physiologically increasedVEGF in the neonatal  period
is  rapidly  decreased  under  normal  oxygen  saturation,  a  higher VEGF  level
persists  if systemic hypoxia  is present. These  findings  may influence  the devel-
opment  of systemic to pulmonary  collateral  arteries in patients with  cyanotic
congenital  heart

P491
Pressure  recovery  and  pressure  gradients  in  stenotic  outflow  tract
lesions:  a  simultaneous  doppler  and  catheter  correlative  study  in
pediatric  patients
Singh,C.K.,  Marino,C,  OHver,D.,  Balfour,!.,  Chen,S.,Jureidini,S.,Rao,P.S
St. Louis University School  Of Medicine, St. Louis, MO,  USA

Purpose: Despite good correlation in general, Doppler-catheter gradient rela-
tion shows substantial  discrepancies, contributed  mainly by pressure  recovery
phenomenon.  Pressure  recovery  magnitude  is highly  dependent  on  stenosis
geometry.  We  prospectively  studied  the  effect  of  pressure  recovery  on

Doppler-catheter  gradient  relation  across  the  spectrum  of  outflow  tract
stenotic  lesions  in  pediatric  patients. Methods: Simultaneous  double  blind
Doppler and catheter pressure gradients were prospectively measured pre- and
post-intervention  in  51  consecutive  patients  (age:median  12.2  mo,  range
1̂224  mo; wt.median  7.5kg,  range  2.87̂2kg)with  isolated  coarctation  of
aorta(n=19),aortic(n=17)and  pulmonary(n=17)stenoses.They  were compared
before  and  after  correcting  for  recovered  pressure. Pressure  recovery(aortic
stenosis)was  derived  by  4V2  x  2AVA/AOA  x(l-AVA/AOA),where  aortic
valve  area(AVA)by  continuity  equation  and  ascending  aortic  cross-section
area(AOA)were calculated.Pressure  recovery  for pulmonary stenosis  was simi-
larly derived. Result: Doppler peak instantaneous and mean gradients correla-
tions  with  corresponding  catheter  gradients  and  peak-to-peak  gradients  for
aortic(r=.84,.79,and  .86  respectively)and  pulmonary  (r=.94,.88,and  .92
respectively) stenoses were significantly  (p<.05) higher than for aortic coarcta-
tion(r=.71,.75,and  .71  respectively)due  to  less  overestimation.  Predicted
recovered  pressures  for  Doppler  gradients  for  aortic  and pulmonary  stenoses
compared  well  with  observed  Doppler-catheter  gradient
discrepancies(r=.93and  .94 respectively).Correlations between all Doppler and
catheter  gradients  in  aortic  and  pulmonary  stenoses  improved  significantly
after  correcting  Doppler  gradients  for  recovered  pressures(r=.84  vs
r=.94,p<.05). Conclusions: Doppler predictions of catheter pressure gradients
are  more  accurate  for  isolated stenotic  valvular  lesions than  for  scenotic  vessel
like  aortic  coarctation  due  to  less pressure  recovery. Incorporating  recovered
pressures  in  Doppler  gradients  significantly  improves  its  correlation  with
catheter gradients in valvular stenotic lesions. Both observations are relevant in
clinical  management and in decision making for intervention  for outflow  tract
stenotic lesions.

P492
The  efficacy  of  pulmonary  artery  banding  in  CAVSD  of  Down’s
syndrome
Katsunori  Yosliihara,  Tsukasa  Ozawa,  Muneyasu  Kawasaki,  Hiroki  Yokomuro,
Norilsugu  Shiouo,  Yoshinori  Watanabe,  Nobuya  Koyama,  Tomotaka  Nakayama,
Hiroyuki  Matsuura,Tsutomu  Saji,Yoshinori  Takanashi
Department  OfTlioracic  Cardiovascular Surgery, Tolio University  SC,  Tokyo,Japan

OBJECTIVE:  Pulmonary  artery  banding  (PAB)  is  frequently  applied  to
CHDs  of  Down’s  syndrome  as the  pulmonary  obstructive  vascular  disease
progress rapidly.The efficacy  of PAB is evaluated with the cardiac catheteriza-
tion  results  of  complete  atrio-ventricular  septal  defect  (CAVSD). MATE-
RIAL:  15 patients  of  CAVSD  completed  intra-cardiac  repair  (ICR)  were
divided  retrospectively  into  3 groups; primary  ICR/  Down’s  synd. (Gr-A),
PAB&ICR/  Down’s  synd. (Gr-B), and  PAB&ICR/non-  Down’s  synd. (Gr-
C). Each group  contained  5 patients. PABs were  underwent  at  averaging 4.5
month,  primary  repairs  were  at  11.1 month, and second-look  ICRs  were at
22.5  month. These  cardiac  catheterizations  were  performed  before  each
surgical  treatment  and after ICR. RESULT: Comparing Gr-B and Gr-C, the
value of Pp/Ps  and Rp/Rs  were significantly  higher  in Gr-B before ICR. In
2  patients  of  Gr-B, the  values  of Rp/Rs  elevated  after  PAB. Although  these
data  normalized  after ICR, the Rp/Rs  level was significantly  higher in Gr-B.
In  Gr-A, the  date  were  effectively  decreased  and  normalized  after  ICR
excluding the Rp/Rs.The  value  of Rp/Rs  after  ICR  was not  differed  from
Gr-B. CONCLUSION:  PAB  prevents  the  progression  of  the  pulmonary
obstructive  vascular  disease  effectively.  But  in  Down  syndrome,  stricter
follow-up  and earlier ICR  is necessary even after PAB.

P493
Efficiency  of  monitoring  the  near-infrared  spectrophotometry  of
the  brain during pediatric  cardiopulmonary  bypass
Muneyasu  Kawasaki,  Katunori  Yoshihara, Yoshinori  Watanabe,  Noritugu  Shiono,
Hiroki  Yokomuro,  Satoshi  Hamada,  Hiroshi  Masuhara,  Nobuya  Koyama, Yoshinori
Takanashi
Department  OfTlioracic  Cardiovascular Surgery, Toho University  SC,  Tokyojapan

OBJECTIVE: Neurological  events  during  cardiopulmonary  bypass  (CPB)
remain  a  well-recognized  complication  of  pediatric  cardiac  surgery.
Monitoring of cerebral oxygenation  during operation  may be useful  to diag-
nose  cerebral  hypoxia.  Near-infrared  spectrophotometry  (NIRS)  is  one. of
method  for  non-invasive  monitoring  of cerebral  oxygenation  and  hemody-
namics.We  measured  regional  cerebral oxygenation  using NIRS in pediatric
cardiac  surgery. METHOD: We  studied  8  children  (mean  age  13 month)
undergoing  cardiac  surgery  monitored  NIRS  (INVOS  3100  cerebral
oximeter)  during  operation. Hemodynamic  parameters  were  measured  at
each  stage  (pre-CPB,  during  CPB,  after  CPB).  Lactate,  glucose  and
hemoglobin saturation was sampled from artery and SVC and compared with
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during CPB. RESULTS: mean NIRS  data  was 45.0 point  in pre-CPB, 33.2
point  in CPB before  aorta clamp, 37.5 point in CPB after  aorta clamp, 37.7
point  in  CPB  after  aorta  de-clamp  and  47.4  point  after  CPB.  Cerebral
oxygenation during CPB  was significant  decrease compared  with  pre-CPB
(p<0.01). Acute  cerebral  oxygenation  decrease  changeful  was shown  when
each  canulation  was performed.  Lactate  and  glucose  were  increase  from
during CPB  and  decrease  after  CPB. Lactate  and  glucose  in  SVC were  no
significant  change  compared  with  artery.  Hemoglobin  saturation  in  SVC
was  decrease  during  aorta  clamp. CONCLUSIONS: The  observations  of
cerebral  oxygenation  suggest  the  timing  of  hypoxic  brain  injury  during
CPB  in  pediatric  cardiac  surgery. The  most  changeful  time  of  cerebral
oxygenation  was  when  especially  each  canulation  was  performed:
Therefore,We  have to be careful  to perform  canulations and the monitoring
of regional cerebral oxygenation  in pediatric cardiac surgery will be  helpful
for  preventing cerebral  hypoxia.

P494
Determination  of  exercise  tolerance  in  cyanotic  congenital  heart
disaese
Motomurd  H*,Teshima  H*,KawagoeY,Nakazawa  M
Tiie  Heart  Institute  of Japan, Tokyo  Women V  Medical  Unh>eTsity, Tokyo;  *Nagasaki-
Chuo  National  Hospital,  Omura,Japan

The  arterial oxygen saturation  is an important  determinant  of exercise toler-
ance  (ET)  in  cyanotic  congenital  heart  disease  (CCHD), but  it  is not  clear
whether  there  are other  factors. This study  was to correlate  several  factors  to
ET  in CCHD. We performed  exercise  test  in  66 patients, whose  age  ranged
from  11 to  46 (m=22)  years, by a rump  loading cycle ergometer  and anaer- .
obic  threshold  (AT)  was determined. The  percutaneous  oxygen  saturation
(SpO2)  at  rest  was  linearly  correlated  to AT  (r=0.45). Expected  AT  at  any
given  SpO2  was  defined  as AT=0.354*SpO2  at  rest  -17.9. We  divided  the
patients  into 3 groups; measured AT was higher  than upper limit of 95% CL
(confidence  limit)  of expected  AT  (group A), near  expected AT  (group B),
lower  than  the  expected  AT  (group  C). Ejection  fraction,  pulmonary  artery
hemodynamics, hematocrit  and  mean  corpuscular  volume  were  not  signifi-
cantly  different  among the  3 groups. SpO2  at AT  was 69+/-9% in group A,
72+/-l l%  in  group  B, and  76+/-6%  in  group  C  (NS).The  differences  of
SpO2  between  at  rest  and  at AT  were  16+/-6%  in  group  A, 13+/-7%  in
group  B, and 8+/-5%  in  group  C. The  differences  in group A and  group B
were significantly  greater  than  that  in group C  (p<0.01  and p=0.04, respec-
tively). Minute  ventilation  was  largest  in  group A (m=31.9  1/minute)  and
smallest  in  group  C  (m=19.6  1/minute).  In  conclusion,  exercise  capacity  in
CCHD  is largely determined  by rest SpO2  as reported before, and taking this
into account, ventilatory capacity and ability to increase SpO2 during exercise
are  also very important  factors. This study  implies  the  importance  of regular
exercise to maintain physical ability in CCHD patients.

P495
Left ventericular hypertrophy  in  systemic  hypertension  in  children
Jurko,A.,Jurko,AJr.,Farska,  Z.,  Sparcova,A.
Pediatric  Cardiologist, Martin,  Slovak  Republic

Backround:The  aim of this study was to determine  left  ventricular  function
in  different  patterns  of  left  ventricular  hypertrophy  and  geometry  in  chil-
dren with systemic hypertension. Methods:The  study  was performed  in 52
children aged from  6 mo to  10 years with mild -to- moderate  hypertension.
Control group consisted of 30 healthy children. From m-mode  echocardio-
graphy  posterior  wall  thickness,  interventricular  septum,  left  ventricular
mass,  left  ventricular  mass  index,  relative  wall  thickness,  end-diastolic
volume  ,end-systolic  volume  and  end-systolic  wall  stress  were  calculated.
Results:We  confirmed  statistically  significant  differences  in  LVM  between
control  group  and  in  patients with  systemic  hypertension. On  the  basis of
complete  cardiological  investigation  in children with hypertension  we clas-
sified  hypertensive  cariomyopathy.  Based  on  the  echocardiographic  left
ventricular  mass  index  and  relative  wall  thickness  patients  were  classified
into:normal  geometry(  15  children), concentric  remodeling(4  children),
concentric  hypertrophy  (16 children), and  excentric  hypertrophy  (23 chil-
dren). End-systolic, end-diastolic and stroke volumes were highest  in excen-
tric  hypertrophy  and  lowest  in  concentric  remodeling.  End-diastolic
volume/body  surface  area  was highest  in excentric  hypertrophy  and  lowest
in  concentric  remodeling. The  highest  values  of  end-systolic  stress  (after-
load)  were  noted  in  normal  geometry  and  the  lowest  ones  in  concentric
remodeling. Total  peripheral  resistance  was  highest  in  concentric  remod-
eling  and  lowest  in  excentric  hypertrophy  (2801  vs  1683dyn  x  cm-5).
Ejection  and  shortening  fraction  remained  within  normal  limits  . Mean

systolic  ejection  rate  was  highest  in  eccentric  hypertrophy  and  lowest  in
concentric  remodeling. Conclusions: On the basis of echocardiographic  anal-
ysis hypertensive cardiomyopathy  in children  is divided into  four  groups.

P496
A  method  of  vascular  impedance  spectrum  analysis  for  identifying
the location and magnitude  of wave  reflection  in the  aorta
Alison  L.  Knauth,  DqffB.  McElhinney,  Meir  Shinnarjohn  S.  Leigh
Vie  Children’s Hospital  Of  Philadelphia, Philadelphia,  PA,  USA

Objective:An  accurate description of cardiovascular physiology depends on an
understanding of the  role of wave reflections  in ventriculoarterial  interaction.
There  is  continued  debate  in  the  literature  concerning  the  location  and
magnitude  of reflections  in  the  arterial  vasculature. We  present  an  alternative
approach  to  investigating  these  wave reflections. This  technique  utilizes  the
Fourier  transform  of the input impedance to  yield the  ideal impulse  response
of the  arterial  system  in  the  time  domain. We  demonstrate  theoretically  and
with  computer  simulations  that  this technique  allows  the  determination  of
location of significant  reflection  sites and the magnitude of the reflected waves.
The  usefulness  of this technique  is demonstrated  in a  newborn  piglet  model
and  in  children  with  Hypoplastic  Left  Heart  Syndrome  (HLHS)  following
aortic  reconstruction.  Methods: Four  newborn  piglets  underwent  cardiac
catheterization. Baseline instantaneous pressure, flow, and  electrocardiographic
data  were  measured  in  the  ascending,  thoracic,  and  abdominal  aorta.
Subsequently, a balloon  catheter  was used  to  occlude  the  aorta  at  a  known
distance  from  the  aortic  valve  to  create  an  artificial  reflection  site. The  data
obtained  was fit to  our  theoretical  model and  the magnitude  and location  of
reflection  sites were predicted. Following the  piglet study, we applied  this anal-
ysis to catheterization data obtained from children with HLHS (n=3). Results:
Using  this  technique  we  were  able  to  accurately  predict  the  location  of  the
imposed  reflection  site in the piglet  model. Applying the  same  analysis to  the
study  of  children  with  HLHS  yielded  reflection  sites  consistent  with  those
predicted. Conclusions: This  analysis may be  better  suited  for  studying  reflec-
tions in the human arterial system than traditional  analysis. It may be useful  for
studying the vascular physiology in children  with  congenital  heart disease.

P497
Endothelin-1  can  influence  the  early  outcome  in  neonates  with
hypoplastic  left  heart syndrome  after the  Norwood  procedure
Tomasz  Mroczek,  Przemyslaw  Tomasik,  Krystytia  Sztejko,  Edward  Malec
Department  Of  Pediatric Cardiac Surgery,Jagiellonian  University,  Krakow, Poland

Purpose The  operative outcome  of the  Norwood  procedure  for  hypoplastic
left  heart  syndrome  (HLHS)  is still  not  satisfactory  and  the  mortality  rate  is
particularly  high  in  early postoperative  period. Careful  ventilatory  and  phar-
macological  modulation of the ratio of pulmonary  to  systemic  vascular resis-
tance  and  optimization  of  the  heart  work  are  the  crucial  elements  of  the
perioperative management. Endothelin-1 (Et-1)  is the most potent  vasoactive
peptide,  which  can  influence  both  pulmonary  and  systemic  circulation,
including  coronary  circulation,  in  an  age  dependent  fashion.  Method  In a
prospective study we analyzed the perioperative  plasma Et-1 concentration  in
24 neonates  with  HLHS  after  the Norwood  procedure. Blood  samples  were
collected simultaneously with hemodynamic  assessment before the operation,
during cardiopulmonary  bypass, 2,6,12  and 24 h postoperatively. Plasma Et-1
levels were measured  in arterial blood  by radioimmunoassay.The  results  were
compared  with the  controls (12 neonates with  transposition  of great  arteries
(TGA)  after  the  arterial  switch  operation,  where  the  plasma  Et-1  level  was
assessed according to the same protocol). Results The peak plasma Et-1  levels
were observed  6̂12 hours  postoperatively  in both  groups. The  mean  plasma
Et-1  level  was significandy  higher  in  neonates  with  HLHS  as compared  to
children  with TGA  (46.89  pmol/1  versus  29.09  pmol/1; p<0.05)  and  the
maximal  level  was  significantly  higher  in  HLHS  neonates  (93.37  pmol/1
versus 56,03 pmol/1, p <0.05.)  Conclusions High levels of Et-1 may affect  the
early postoperative course  in children  with  HLHS after  the Norwood  proce-
dure probably due to imbalance between pulmonary  and systemic  resistance.

P498
Skeletal  muscle  oxygenation  evaluated  by  NIRS  during  exercise  in
patients  after  Fontan  operation
Inai  K.,  Nakazawa  M.,  Kimura Y
Tokyo Women’s Medical  Univetsity,Tokyo,Japan

Aim and Subjects: The anaerobic threshold  (AT) of patients after  Fontan opera-
tion gradually decreases with aging.We investigated skeletal muscle oxygenation
using a near infrared  spectroscopy (NIRS), respiratory function  and AT in  15
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Fontan patients whose  age ranged  from  13 to  34 years. Method: After  evalu-
ating  vital  capacity  (VC), each  patient  underwent  cardiopulmonary  exercise
test  on  a  cycle  ergometer  using  ramp  protocol  to  evaluate  anaerobic
threshold, and NIRS  was performed  on  the  quadriceps  femoris  throughout
the  exercise. Result: The  value of AT  was correlated  negatively  with  patient’s
age (r=0.64), and  positively with %VC (r=0.80). %VC  was negatively corre-
lated  with  age. A sudden  increase  in  deoxy-hemoglobin  fraction  on  NIRS
during  exercise, detected  in  12 patients, preceded  to AT point  in  time  by  81
sec in an average.The  ratio of oxy-to deoxy-hemoglobin  at AT point  did  not
show any significant  correlation with AT itself and age of patients. Comments
and Conclusion:The  decrease of %VC with aging  is one of the major  factors
of low AT of older  patients. The  lack of relation between AT and the  state of
muscle  oxygenation  may suggest  that  there  is biochemical  and  physiological
adaptation  in the skeletal  muscle in Fontan patients.

P499
Total  primary  occlusion  as  a  major  criterion  in  the  ductal  detach-
able  coil  closure
F  Rueda  Nunez,  I.  Henaiz  Sarachaga, L.  Balleritii,  M.  Cazzaniga,  R.  Bermudez-
Cahete
Pediatric  Cardiology,  Cathcterisation  Laboratory, Hospital  Ramon  y  Cajal,  Madrid.
Spain

Introduction: in the  last  years Coils  has been adopted  as the  prefer  device  for
small-medium-ductal  occlusion.  Detachable  Coils  diminished  the  risk  of
undesired  embolizations  maintaining a high  rate of success  and a low proce-
dure  and  fluoroscopy  time. Although  residual shunt  is rare  and might  sponta-
neously  close  in the  follow-up, its approach  is still a matter  of concern. Since
April  99  our  policy  was  to  attempt  total  occlusion  whenever  possible, and
without  regards  of  the  number  of  Coils  required.  39  patients  underwent
ductal  occlusion  with  this policy  (group A) and  its  results  are compared  with
99  previous  patients  (group  B). Material  and  Methods:  age  (years), ductal
anatomy, procedure  and  fluoroscopy  time  (PT  and  FT), Coils number  (CN)
and rate of complications are compared between the two groups. Also residual
shunt in group B is reported. Medium smaller ductus diameter was  1.8 mm in
both  groups. Results: Table  Residual  shunts  in  group  A 0;  in group  B 38%
immediate, 26% 24 hour,  10% 6 months. Complications: major  (Group B); 2
Coil  embolization,  1 haemolisis. Minor:  related  to  anesthesia  or  vascular
access. Conclusions:  1) primary Total Occlusion of the ductus may be a proper
approach  to  the  ductal  closure  procedure  with  Detachable  Coils. Therefore
FT, PT and rate of complications are similar to the classical approach. 2) More
studies are required to identify  which patients might beneficed  for waiting  for
spontaneous closure of the residual postCoil shunt.

P500
Effect  of  the  surgical  modification  on  the  flow  characteristics  of
systemic  veins  and  pulmonary  artery  after  Fontan  operation ^
comparison  by direct  intravascular  Doppler  measurements
Choi,).  Y,  LeeJ.K.,  SulJ.H.,  Lee, S.K.,  Park,Y.H.,  Clio,  B.K.
Division  Of  Pediatric Cardiology,Yonsei  Cardiomscular  Center,  Seoul,  Korea

The  effect  of  the  surgical  modification  and  the  influence  of  respiratory
effort  on  the  systemic  venous  and  pulmonary  arterial  flow  patterns  were
investigated  by  examining  21  patients  with  Fontan  circulation  (atriopul-
monary connection;APC-  9,Total  cavopulmonary  connection;TCPC-  12).
A new method  of direct  intravascuiar Doppler  measurements  was employed
to get Doppler  spectrals  at SVC, IVC, hepatic  vein(HV)  and the  pulmonary
artery(PA)  with  a  Flomap  system(Medtronics,  USA)  under  simultaneous
respirometer  recording.  Flow  characteristics  including  maximumfVmax)
and  minimum  velocity(Vmin),  velocity-time  integral(VTI),  pulsatility
index(PI),  net  antegrade  flow  integral(NAFI)  and  respiratory  variability
index(RVI)  were compared  and the following  results were obtained.  1. SVC
flow  patterns: APC  group  has  higher  PI(0.99–0.44  vs 0.42–0.1, p<0.05)
and  is more  frequently  associated  with  reversal  flow(80%  vs  10%, p<0.01).
Vmin  is higher in theTCPC group(0+14 vs 20–3m/s,p<0.01). 2. IVC flow
patterns:  velocities  and  PI  were  higher  in  the APC  group(1.24–0.07  vs
1.02–0.18, p=0.05). RVI of NAFI  is higher  in theTCPC  group(0.42+0.08
vs 0.56–0.12, p<0.05)  3. HV flow patterns:TCPC  group  has higher  NAFI
especially  in  the  inspiratory  phase(4.3–1.7  vs  16.1–6.3, p<0.01)). RVI  of
NAFI  is also  higher  in theTCPC  group(0.93–0.27  vs  1.25–0.19,p<0.05)
4. The  difference  of RVI  between  the  two  groups  was not  observed  in  the
PA.We  concluded  that  l .TCPC  is more  dependent  on  respiration  but  the
respiratory  effect  is  reduced  in  the  PA. 2. TCPC  has  higher  NAFI  which
indicates a more  efficient  circuit  and the  advantage  is augmented  especially
in the  inspiratory phase. 3.The  pulsatility  by atrial contraction  in APC  does

not  significantly  support  the  PA flow. 4. APC  is  associated  with  higher
velocity  and flow change  in  the  IVC  and  HV, and  the  surveillance  of  the
long-term  effect  on splanchnic circulation  is warranted.

P501
Cardiac  pathophysiology  in  a  transgenic  model  of  hypertension  is
due  to  elevated vascular  impedance
MohammedT.  Numan,  Craig H.  Gelband,Alok  Pachori,  MichaelJ. Katovich, Carlos
M.  Ferrario, Mohan  K.  Raizada,  Wilmer W. Nichols, Barry J.  Byrne
Pediatric  Cardiology, Medical  University of South  Carolina, Charleston,  USA

Background:  Despite  the  advances  in  pharmaceutical  treatment  for  hyper-
tension, the morbidity  and mortality of  this disease remains high. The trans-
genic, TGR  (mRen2)  27  rat  is  a  valuable  model  for  the  study  of
hypertension. This monogenetic  model  expresses  a profound  dysregulation
of renin-  angiotensin  system leading to malignant  hypertension. Our  aim in
this  study  is  to  evaluate  the  nature  of  the  cardiac  pathophysiology  in  this
model  in  relation  to  the  peripheral  vascular  resistance,  vascular  impedance
(stiffness)  and external  left  ventricular  power. Methods: Seven rats from  each
group  were  studied.  Echocardiographic  data  included:  LV end  diastolic
diameter  and posterior  wall thickness, LV end systolic diameter and  LV mass.
After  an  abdominal  incision, the  abdominal  aorta  was  isolated  and  skele-
tonized. A  Millar  pressure  sensor  was  inserted  intravascularly. The  aortic
blood  flow  was  measured  by  transonic  flow  probe. The  flow  and  pressure
waves  were  digitized  and  analyzed  by  Fourier  series  to  obtain  vascular
impedance, peripheral  vascular resistance and  LV external power. Results:  LV
mass  and  LV wall thickness were significantly  higher in TGR  rats. No  signif-
icant  difference  in  LV  end  diastolic  diameter  and  shortening  fraction.
Pericardial  effusion  occurred in 4 of 7TGR  rats, but not  in the  controls.The
characteristic  impedance  and  LV external  power were significantly  higher  in
TGR.  rats. The  peripheral  vascular  resistance  and  LV systolic  function  were
not  significantly  different  between  the  two  groups. There  was a correlation
between  the  increase  in  LV  mass  and  the  increase  in  the  characteristic
impedance, the  LV external  power  and  the  LV wall  thickness.  Conclusion:
The  vascular  characteristic  impedance  is  the  major  determinant  of  the
cardiac changes in this model of hypertension, while the peripheral systemic
resistance  has no  significant  role  in the  cardiac pathophysiology.The  finding
of  pericardial  effusion  in  transgenic  rats  is significant  and  might  be  due  to
decreased  lymphatic  drainage  secondary  to  increased  interstitial  pressure.
This  rat model  can be  very  useful  in future  therapeutic  studies to reverse the
end organ  changes.

P502
Characterizing  a neonatal  porcine  left-to-right  shunt  model
Vander Pluym  C,TiminskyJ.,  Robertson M,  CoeJ. Y.
Division  of  Pediatric  Cardiology,  Uniivrsity  of Alberta,  Edmonton,  Canada

A neonatal  animal model  was developed  by stenting the  patent  ductus arte-
riosus  (PDA) shordy after birth.The  purpose  of the study was to characterize
the physiological  effects  of the porcine neonatal  left  to right shunt model.The
study  involved two groups of newborn  pigs; Group  l(n=6)  Stented  PDA (L-
R  shunt)  and Group 2 (n=8) Unstented  PDA (Control). Group  1 underwent
the insertion of a stainless steel Palmaz stem  (J&J), dilated to 4 mm in diameter
in  the  PDA by  a transvenous  approach  within  24  hours  after  birth. Daily
weights, respiratory and heart  rates were collected  for 2 weeks, at which time
the  LV dP/dt  and L-R  shunt  was measured using the indocyanine  indication
dilution  method. Echocardiography  measuring  left  ventricular  systolic  and
diastolic dimensions  (LVIDs, LVIDd) with calculations of shortening  fraction
(FS)  was used  as an  index  of function  for  all pigs. The  data  was expressed  as
means  – SEM and analyzed using ANOVA repeated measures and unpaired t-
test, with  P<0.05  considered  significant.  Over  the  2  week  period,  Group  2
showed  a  significant  greater  increase  in  percent  weight  gain, 60.6  –  3.8%,
P<0.001,  as compared  to  Group  1 with  50.2  –  1.4%.  Heart  and  respiratory
rates showed  equivalent  significant  mean  differences,  P<0.001;with  226.8  –
2.7 beats per minute for Group  1 and 208.7 –3.8 bpm for Group  2, and 95.2
–  7.2  breaths per minute  for  Group  1 and 63.7  –  3.3 breaths per minute  for
Group  2, respectively. The  dye curves  in Group  1 showed a mean Qp/Qs  of
2.3/1  –  0.2. The  mean  LVdP/dt  was 908.4  –  87.2  in  Group  1 and  730  –
153.8 in Group 2. Echocardiographic data including LVIDd, LVIDs and FS all
showed  significant  difference  (P<0.05)  between  the  stented  and  control
groups. LVIDd in Control  Group 2 measured  19.8 –  1.5  cm  as compared  to
Stented  Group  1 which  measured  30.1 – 1 . 5  cm. Concomitantly,  LVIDs
showed  similar  differences,  with  Group  2  measuring  14.4 –1 .0  cm  and
Group  1 measuring  25.9  –  1.2  cm.  For  Group  1, the  L-R  shunt  greatly
reduced shortening  fraction  to  13.6 –  1.7 % as compared to 39.3 –  3.5 % in
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Group 2.We conclude that significant  physiological  changes  result  from  L-R
shunting in the stented porcine PDA are reflected in weights, respiratory and
heart  rates, echocardiography  data  and hemodynamic  values and  as such will
be an excellent model with the pleura  and pericardium  intact  for pharmaco-
logical studies of heart  failure  in the young.

Genetics Basic Research, Genetics
Clinical Research
P503
Hypoxic  hearts: effective  myocardial  protection provided by an anti-
apoptotic  cell-permeable  peptide
CornoAF,Milano  G,  Bonny  C,  Samaja  M,  von  Segesser LK,  Sclwrderel DF
Centre  Hospitalier  Universitaire  Vaudois, Vaud,  Lausanne,  Switzerland

Activation  of JNK,  a mitogen-activated  protein-kinase,  is  responsible  for
apoptosis  in  several  models  of  cellular  damage. We  studied  the  effects  in
isolated  rat  hearts  exposed  to  hypoxia-reoxygenation  injury  of JNKI, a
recently  synthetized  peptide  containing  TAT-10-aminoacid  and  21-
aminoacid  minimal JBD. After  stabilization  (oxygen  content  =100%), hearts
were  exposed  to  60 minutes  hypoxia  (oxygen  supply =10% of the baseline),
followed  by  20  minutes  reoxygenation  (oxygen  content  =100%). Coronary
flow remained constant  (=15 ml/min) through  the experiment.Three  groups
of  hearts  were  evaluated: controls  without  peptide  (n=8),  controls  perfused
with a solution ofTAT  only (n=6) and hearts treated with JNKI  (1 mM given
over 2 minutes) (n=12). Myocardial functions  were evaluated  as % recovery of
pre-hypoxic  values  (mean–SE). TUNEL  assays were  utilized  to  identify  on
tissue  slides apoptotic  cells, calculated  as number  of TUNEL-positive  cell
nuclei/(number  of TUNEL-positive  cell  nuclei  +  number  of  total  cell
nuclei)X100. No  functional  difference  was  found  between  control  groups
without  and with TAT peptide. Pooled controls (n=14)  were compared  with
the hearts (n=12)  treated with JNKI.The  recovery of diastolic  as well systolic
function  of JNKI  treated hearts was significantly better than controls: LVEDP
=  135  –  17% vs  286  –  42% (p<0.005), -dp/dt  =  78  –  3% vs 64  +  5%
(p<0.05), +dp/dt  =  90 –  4% vs 66 –  5% (p<0.001)  and LVDPXHR  = 85  –
4% vs 63 –  4% (p<0.001). Over 90% of apoptotic cells were demonstrated by
TUNEL  assays  in  untreated  hearts  vs 5% of apoptotic  cells  in JNKI-treated
hearts.JNKI provides evident anti-apoptotic  properties and  effective  myocar-
dial protection  against hypoxia-reoxygenation  damage in isolated perfused  rat
hearts. This  cell-permeable  peptide  could  have  a substantial  impact  in  the
management  of cyanotic heart  malformations.

P504
Cervical  origin  of  the  subclavian  artery  -  a  specific  marker  for
monosomy  22qll
Hojbeck  M.,  Rauch  R.,  Kump/M.,  DuJkeA.,  Ziemer  C,  Singer  H.,  Weyand  M.,
Koch A.,  Haas  P., Rauch  A
Universitatsklinikum  Tubingen,  Kindcrklinik,  Kinderhcilkundc  Ii,  Tubingen,
Germany

Anomalous origin  of the subclavian  artery  from  the  common  carotid  artery
has  been  termed  ’cervical  origin  of  the  subclavian  artery’  (COSA). The
purpose  of our  study  was to  investigate  the  association  between  COSA  and
monosomy 22ql 1. In our 2 centers  131 patients with conotruncal  malforma-
tions  were  tested  for  monosomy  22qll.  43  pts. were  positive, 88  pts. were
negative  (interrupted  aortic  arch  (IAA):  11 pos./17  neg.; Pa-vsd:  13 pos./46
neg.; tetralogy  of  Fallot:  16 pos./8  neg.; truncus  arteriosus: 3 pos./17  neg.)
Among  the  43  children  with  monosomy 22qll  COSA  contralateral  to  the
aortic  arch  was present  in 9 pts (21%): 5 pts. had  IAA, 3 pts. pa-vsd, and  1 pt.
had  tetralogy  of  Fallot. COSA  wasn’t  found  in  any  patient  without  mono-
somy 22ql 1. According  to our  study cervical  origin  of the  subclavian  artery
(representing  maldevelopment  of  the  4th  aortic  arch)  is  rather  frequent  in
children with monosomy 22ql 1  especially in pts. with  IAA. Since we did not
find COSA in any patient  without monosomy 22ql 1, COSA appears to be a
specific marker  for  this chromosomal anomaly.

P505
Abnormalities  of  the  sabclavian  arteries  and  monosomy  22qll  in
children with  interrupted aortic  arch  (IAA)
Hojbeck  M.,  Rauch  R.,  Kump/M.,  DufkeA.,  Ziemer  C,  Singer H.,  Weyand  M.,
Koch A.,  Haas  P., Rauch  A.
Universitatsklinikum  Tubingen,  Kinderklinik,  Kinderheilkunde  Ii,  Tubingen,
Germany

In  pts. with  monosomy  22qll  (M22qll)  IAA  is  usually  found  in  type B,
representing  unilateral  maldevelopment  of the  4th  aortic  arch. We  reviewed
our pts. for  additional  abnormalities of the  subclavian arteries  (SA). M22qll
was present  in 11/28  children  with IAA. All pts. with M22ql 1 had  IAA type
B. Abnormalities  of the  SA contralateral  to  the  aortic  arch  were  present  in
8/11  children  with M22qll: Cervical  origin  of the  SA 5 pts., aberrant  SA 2
pts. and isolation of the  SA 1 pt. Only 2/17  pts. without M22qll  had  abnor-
malities  of  the  SA.The  difference  between  children  with M22qll  and  the
other  pts.  was significant  regarding  the  total  number  of  SA  abnormalities
(p=0.001)  and regarding the presence of cervical origin of the SA (p=0.002).
Abnormalities  of  the  subclavian  artery  contralateral  to  the  aortic  arch  are
frequent  (73%) in children with  IAA type B and M22ql 1  suggesting bilateral
impairment  of  the  4th  aortic  arch development.  Cervical  origin  of  the  SA
appears to be a specific  anomaly in children with this microdeletion  and IAA.

P506
Endothelial  nitric  oxide  synthase  gene  polymorphism  is  positively
associated with development  of kawasaki  disease

Jun  Kobayashi,  Masaru  Sonoda,  Takashi  Shimada,  Takashi  Miyazaki,  Hideaki
Senzaki,  Satoshi  Masutani,  Toshiki  Kobayashi, Reiichi  Hoshi,  Hidetiori  Nagasaka,
Shigeru Hokari,  Tsugikazu  Komoda,  Nozomu  Sasaki
Department  Of  Pediatric  Cardiology, Saitama Medical School, Saitama, Japan

BACKGROUND: Nitric  oxide  (NO)  formed  by  endothelial  constitutive
NO  synthase(eNOS)  mediates  endothelium-dependent  vasodilation  and
antithrombotic  action, exerting  vascular  protection  against  acute  inflamma-
tion. Recent  reports  suggested  positive  association  of eNOS  gene  polymor-
phism  with  essential  hypertension  and  coronary  heart  disease  in  adults,
indicating genetical susceptibility  to heart  and  vascular diseases.We examined
eNOS gene polymorphism  in patients of Kawasaki  disease and tried to relate
this  polymorphism  to  the  development  of  Kawasaki  disease  and  coronary
artery  aneurysm. METHODS: Blood  samples  were  obtained  from  patients
(31  cases) who  had  a history  of  Kawasaki  disease  with  (10  cases) or  without
(21  cases)  coronary  aneurysms. The  presence  of  coronary  aneurysms  was
confirmed  by  two-dimensional  echocardiography  or  selective  coronary
angiography previously performed. Control blood samples were also obtained
from  healthy  volunteers  (51  cases). According  to  the  methods  previously
established, we extracted  genomic DNA  from  blood  cellular components  by
guanidine thiocyanate method.The extracted genomic DNA fragments  were
amplified  by  the  polymerase  chain reaction  (PCR)  to determine  the  eNOS
genotype. The  oligonucleotide  primers  we  used  were  primers  flanking  the
27-bp  direct  repeat  region  in  intron  4 of eNOS  gene  previously reported  to
be linked  to  vascular diseases in  adults. The PCR  products  were  separated  by
electrophoresis  to  determine  the eNOS  polymorphisms. RESULTS: The
frequency  distribution  of  the  eNOS  genotype  for  healthy  controls  was
b/b(46/51,90%),a/b  and a/a(5/51,10%), respectively. eNOS genotype distri-
bution  among the patients of Kawasaki disease  was b/b(22/31,71%),a/b  and
a/a(9/31,  29%) with  a significant(p<0.05)higher  incidence  of the  a  allele  in
Kawasaki disease than healthy control. However, there  is no significant  differ-
ence  in  frequencies  of the a allele of eNOS  genotype  between  patients  with
(4/10,40%) and without (5/21,24%) coronary aneurysm in Kawasaki disease.
CONCLUSION:This study suggests a genetical contribution of eNOS poly-
morphism to the development  of Kawasaki disease.

P507
Genorypic  and  phenotypic  comparisons  between  long  QT
syndrome  and Brugada  syndrome
Kaoru  Akimoto,  Michiko  Furutani,  Nobuhisa  Hagiwara,  Shin-ichiro  Imamura,
AtsuyoshiTakao,JKazuo  Momma,  Hiroshi Kasanuki,  Rumiko  Matsuoka
Tlie  Heart Institute  OfJapan,Tokyo  Women’s Medical  University,Tokyo,Japan

Background: Long QT  syndrome  (LQTS)  and  Brugada  syndrome  are  two
distinct  human  hereditary  cardiac diseases known  to  cause  ventricular  tach-
yarrhythmias  (torsade  de  pointes)  and  idiopathic  ventricular  fibrillation,
respectively, which  can  lead  to  sudden death.  Five mutant  LQTS genes have
been  identified:  KCNQ1  (LQT1),  HERG  (LQT2),  SCN5A  (LQT3),
KCNE1  (LQT5), and KCNE2  (LQT6). Brugada  syndrome  is  characterized
by  an  electrocardiographic  pattern  consisting  of  right  bundle-branch  block
with  ST-segment  elevation  in  leads VI  to V3 without  prolongation  of  the
QTc interval. Mutations in SCN5A , encoding the subunit  of cardiac sodium
channel protein, are responsible  for both syndromes. In order to compare the
genorypic  and  phenotypic  findings  in  both  syndromes,  we  genetically
screened  SCN5A. Methods  and  Results: Two Japanese  patients  who  were
suspected  of  having LQT3  and  three  patients  who  with  Brugada  syndrome
were examined  after informed  consent.Administration  of the sodium channel
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blocker, procainamide (500mg IV), induced ST-segment elevation in the right
precordial  leads in the  3 patients with Brugada syndrome. Using single strand
conformational  polymorphism  (SSCP),  the  28  exons  of  SCN5A  were
analyzed  and  aberrant  conformers  were  direcdy  sequenced.We  have  already
reported one of the LQT3 patients. This patient had a R1623Q mutation, and
was treated with mexiletine.A novel missense mutation  (G1743R)  was iden-
tified  in one patient with Brugada syndrome, who needed implantation of an
ICD. DNA  sequencing confirmed  a G-to-A  transition leading to amino acid
substitution  of glycine  for  arginine  1743, located  in the  loop between  trans-
membrane  segments  5  and  6  of  domain  IV. Conclusion:  In our  study, each
identified  mutation of LQTS and Brugada syndrome was located on the same
domain  IV  of  the  cardiac  sodium  channel  gene  (SCN5A). However,  these
mutations had divergent ECG phenotypes and clinical  manifestations.

P508
Familial  congenital  heart disease
KunatkowskaJ,Aleszewicz-BaranowskaJ,Tomaszewski  M.,  Bielinska  B.,  ErecimkiJ
Department  ofPediatric  Cardiology Medical  University  of Gdansk,  Gdansk,  Poland

The aim of this study  was to estimate the  family predisposition  for  congenital
heart  diseases. Although there has been  a great progress in diagnosis and treat-
ment  of  congenital  heart  diseases  their  epidemiology  is  not  known  exactly
yet. The  recognition  of  the  genetic  factors  is  very  important  for  genetic
consulting.The  analysis comprised  1600 patients who were under our care in
the years 1990-1999. Ninety eight  families  were selected.These  families  were
characterised  by  more  than  one  family  member  who  suffered  from  the
congenital  heart  disease  ^  altogether  in  280  cases. Accordingly  4  kinds  of
families were selected: Group I- isolated congenital heart  defects  (60 families-
143 cases); Group II- conotruncal  heart  defects  (20 families-50  cases); Group
IH-hypertrophic  cardiomyopathy  (5  families-12  cases); Group  IV-  genetic
syndromes  such  as  Long  QT  syndrome,  Marfan  syndrome,  Hol:-Oram
syndrome, Noonan  syndrome  (13 families-75  cases).The  analysis allowed  us
to estimate  the  risk of having next  child with  congenital  heart  disease and to
select  most  endangered  families. The  emphasis  was put  on  the  necessity  of
broad  genetic  consulting  especially  of young patients who  are planing to  set
up  their  own  families.  Molecular  genetic  diagnosis  has  been  performed  in
group  II and  IV

P509
Concurrence  of  supravalvular  aortic  stenosis  and  peripheral
pulmonary  stenosis in four  generations of a family
KwiatkowskaJ.,  Sabiniewicz  R.,  ErecinskiJ.,  Bielinska  B.
Department  Of  Pediatric  Cardiology  Medical  University  Of  Gdansk,  Gdansk,
Poland

Background: Knowledge of the risk of occurrence of congenital heart  defects
in  offspring  of  individuals  with  a  congenital  heart  defect  is important  for
genetic counselling. Isolated supravalvular aortic stenosis  (SVAS) commonly is
an  autosomal  dominant  trait;  it  may  also  occur  in  the Williams  syndrome
(WS).  Peripheral  pulmonary  stenosis  can  occur  in  the  same individual  with
familial  isolated  SVAS. Methods  and results: We describe  seven  affected  indi-
viduals in one family: one had isolated  SVAS, two had isolated PS and four  had
SVAS and PS.Two of them died before cardiosurgery; one  as a small infant and
one  as a 62 year old man. Molecular genetic  diagnosis  was performed  in each
of them Conclusions: Based on this family and review of literature, we suggest
that  SVAS is a form of arterial dysplasia encompassing PS in its spectrum, and
the  family  history should be optained  very carefully  even in neonates

P510
First  cases  of  familial  arrhythmia,from  antenatal  sinus  node
dysfunction  to atrial fibrillation  in the elderly
Schleich,J-M.,  ClercJ-M.,  Ecke,J-E,Odent,  S.,Almange,  C
Department  Of  Cardiology, Rennes, France

A  few  authors  have  been  working  on  the  genetic  localization  of  rhythm
abnormalities, e.g., atrial  fibrillation  (AF) or conduction  abnormalities, e.g.,
bundle  branch  block  or  atrioventricular  block. We  report  a particular  pedi-
gree  where  some  patients  presented  with  prenatal  sinus  node  dysfunction,
then  nodal  bradycardia  and  finally  AF.  Six  out  of  twenty  three  family
members were identified.Two  of them  (115, III2) had to be implanted a pace-
maker. The  results  of  our  investigations  include: ECG,  exercise  testing,
echocardiography  and  ambulatory  ECG. This  new  entity  is inherited  in a
dominant  autosomal manner. This is the first  ever report of a rhythm disorder
involving  four  generations, with  two  prenatal  manifestations  of  the  disease
and showing a progression from sinus node dysfunction  to slowAF  frequency.

DNA-testing is under way to confirm or infirm  a linkage on chromosome 10,
as previously  reported.

P511
Factor  v  1691g-a  and  protrombin  20210  g-a  mutations  in  children
with  intracardiac  thrombosis: a prospective  study
S.Atalay,  NAkar,  H.E.  Tutar,  E.Yilmaz
Pediatric  Cardiology  and  Pediatric  Molecular  Genetics  Departments  of  Ankara
University, Turkey

We  performed  this  study  to  determine  the  association  between  intracardiac
thrombosis  and  hereditary  causes  of  thrombophilia,  including  the  Factor V
1691  G-A  and  Prothrombin  20210  G-A  mutations.Over  a  3-year  period,
genetic  risk  factors  were  evaluated  in  13  consecutive  children  (mean
age:6.27+5.44)  with  intracardiac  thrombosis,  diagnosed  cross-sectional
echocardiography. Trombi  were localised  in the  left  heart  in four  patients and
right heart  in nine  patients. All children  had predisposig factors  for  thrombus
formation:  Ventriculoatrial  shunt  for  hydrocephalus  (n=3),  indwelling
catheter  for chemotherapy (n=5), cardiomyopathy (n=2), sepsis (n=l), homo-
cystinuria  (n=l),Tetralogy of Fallot ( n=l). Six of the  13 chidren with intrac-
ardiac thrombosis had heterezygote for FactorV  1691 G-A mutation.Three of
these 6 children with FactorV  1691 G-A mutation  had ventriculoatrial  shunt
shunt  for  hydrocephalus, two  children  had  cardiomyopathy  and  one  had
sepsis. Our  patients  did  not  carry  the  Protrombin  20210  G-A  mutation.  In
conclusion  we  recommend  that  FactorV  1691  G-A  mutations  should  be
investigated  in all  cases of intracardiac  thrombosis  irrespective  of whether  or
not another predisposing factor  is identified.

P512
The  role  of  the  insertion/deletion  (i/d)  polymorphism  of  the
angiotensin converting enzyme gene in left ventricular mass in chil-
dren with congenital  heart disease
Hae-Rlii  Leejack  Rychik,  Bernard J.  Clark,  Elizabeth  Goldmuntz
Tlie  Children’s Hospital  of Philadelphia, Voorhecs,  New Jersey,  USA

Background:  The  Insertion/Deletion  (I/D)  polymorphism  of  the
Angiotensin Converting Enzyme (ACE) gene has been related to left ventric-
ular mass (LVM) in adults.The association of the ACE genotype with  LVM in
children with congenital  heart  disease (CHD) is unclear. Methods:We studied
57  children: aortic  stenosis  (AS): n9̂,  coarctation  (COA): n= l l ,  ventricular
septal  defect  (VSD): n=22, normal  children  (NL): n=15.The  mean  age was:
54+/-80mo (AS),52+/-50mo (COA),6+/-6mo (VSD),8+/-8mo  (NL).The
ACE genotype  was determined  by polymerase  chain reaction. LVM indexed
to  the body  surface  area  (LVMI)  was determined  echocardiographically. The
relationship  between  diagnosis  (Dx), LVMI  and ACE  genotype  was  deter-
mined  with  analysis  of variance. Results: The ACE genotype  distribution  in
the  entire  cohort  matched  previous  studies; DD  33%, DI  47%, II  20%. The
mean  age  was: 8+/-18mo  (DD),  35 +/-49mo  (DI), 20+/-53mo  (II). DD
children were younger than DI and II children (p=0.1). LVMI in normals was
consistent  with previous reports. LVMI was increased in all groups with CHD
compared  to  normals; AS: 94.7+/-33 g/m2, COA: 63.5+A23  g/m2,VSD:
81.2 + / -  14.7 g/m2  vs NL: 48.2+A7.2 g/m2  (p=0.0001). LVMI was signifi-
cantly higher  in the DI genotype  vs the DD and  II genotype  in AS  (p=0.01)
and COA  (p=0.05). No  relationship  between ACE genotype  and  LVMI was
found in theVO or NL groups. Conclusions: Pressure and volume overload in
children  with CHD  result in increased LVMI. Significantly  higher  LVMI was
present  in DI but not  in DD children  with AS and  COA. DD  children  were
younger  and  thus, the shorter duration  of pressure  overload  may explain  the
lack of an association between  LVMI and DD genotype. The  role of theACE
genotype on  LVMI in CHD  remains unclear. Further studies are warranted.

P513
Analysis  of  five  candidate  genes  in  twenty-three  patients  with
heterotaxia
Carlos  Diaz,  Michiko  Furutani,  Shin-ichiro  Imamura,  Alsuyoshi  Takao,  Kazuo
Momma,  Rumiko  Matsuoka.
Heart  Institute  Of Japan,  Tokyo Women’s Medical University, Tokyo,Japan

Introduction.- The  molecular  mechanisms  for  the  intricate  left-right  asym-
metry  in which a growing number  of genes and cellular processes  have been
implicated  have not  been  clarified. To  assess  their  roles in  the  left-right  axis
development  in humans, 5  specific  genes  were  studied: ZIC3,  zinc  finger
protein  of  the cerebellum  (an  X-linked  transcription  factor);  Lefty  A-B, a
transforming  growth  factor  (TGF)-a  family  of  cell-signalling  molecules
(chromosomal  location  in  Iq42); ACVRIIB, the  gene  for  human  activin
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receptor type I B  (chromosomal location in 3p22);WNTl 1, aWNT  member
of  secreted  signaling  protein  (chromosomal  location  in  Ilql3.5)  and
UVRAG, UV  radiation  resistance  associated gene  (chromosomal  location  in
Ilql3).  Materials  and Methods.-We  studied  23 patients,  12  females  and  11
males  (from  2 months to  45 years old)  with  typical left-right  axis  malforma-
tion,  10  with  asplenia  syndrome  and  13 with  polysplenia  syndrome. We
performed  single-strand  conformation  polymorphism, direct  sequencing  of
the polymerase chain reaction and restriction length fragment  polymorphism,
looking for mutations, and making genotypical and phenotypical  correlation.
Results.-We  found  a novel mutation of the ACVRIIB gene in one patient at
position  +7  of  intron  2. The  patient  exhibited  visceral  heterotaxia  with
polysplenia  and  cardiac  anomalies,  such  as  single  right  ventricle  and
pulmonary stenosis. We also found  a mutation of the WNT11 gene in another
patient  at  position  1209  of  a  non  coding  region. This  patient  exhibited
heterotaxia  with  polysplenia, endocardial  cushion  defect,  atrial  septal  defect
and pulmonary stenosis. None of these mutations  were found  in  100 control
subjects.  Conclusion.-  Candidate  genes  involved  in  left-right  axis  develop-
ment display mutations only rarely in humans.

P514
Qt  interval  changes  during  face  immersion  in cold water in  patients
with LQTS1  and  LQTS2
Hoomlje,T.,  Sreeram, N.,  Doevendam,  P., Uiterwaal, C,  Comalh,  C.Jongbloed,  R.,
Alders, M.,  Lubbers, W,  Wilde,  A
Wilhelmina  Children’s Hospital,  Utrecht,Tlic  Netherlands

Gene-specificity  for electrocardiographicT wave morphology, and for  specific
triggers for arrhythmic events have been described in the congenital long QT
syndrome (LQTS). Facial immersion in water has been shown to prolong QT
in non-familial LQTS.The objective  of the study  was to identify  patients with
LQTS1 or LQTS2 who might be at risk of cardiac arrhythmias during diving
or swimming. 29 patients (13M; median  age  14 years) with LQTS1 (N=8) or
LQTS2  (N=21)  underwent  facial  immersion  in  warm  (25  degrees  C)  and
cold  (10 degrees C)  water, with continuous ECG  recording. Six of 8 patients
with LQTS1  and 8/21  patients with LQTS2 were  using beta-blocker  medi-
cations. There  was no  significant  difference  in  age, resting  heart  rate, resting
QT  interval  or QTc  between the  LQTS1  and LQTS2  patients. There  was a
significant  decrease  in  heart  rate  during  cold  water  immersion  for  LQTS1,
and  during both  warm  and  cold  water  immersion  for  LQTS2  patients. The
QT  interval  in  LQTS1  increased  by  56  + / -  17  msec  (mean  + / -  SEM;
p=0.01)  during  cold  water  immersion,  and  by  10 +/-  7  msec  for  LQTS2
(p=0.2). When  comparing  beta-blocker  users  and  non-users  with  LQTS2,
there  was a significant  difference  in QT change during cold water immersion
(-10  + / -  11  msec  for  users  versus  22 +/-  8  for  non-users; p=0.03).  Non-
sustained  ventricular  arrhythmias  occurred  during  warm  and  cold  water
immersion only in LQTS2 patients, none of whom had had a clinically docu-
mented  ventricular  arrhythmia  related  to diving or  swimming. None  of the
LQTS1  patients who  had experienced  near-drowning  while  swimming  had
an inducible arrhythmia. QT interval increases significandy during cold water
immersion  in LQTS1 patients. LQTS2 patients not using beta-blockers show
a  small but  significant  increase, while  in LQTS2  patients  using  beta-blocker
the QT  interval  tends  to decrease. Facial immersion  in  water  is not  sensitive
for  identifying  LQTS patients at risk for  clinically significant  arrhythmias.

P515
Familial  presentation  of  balanced  translocation  t(7;14)  with  split  in
elastin  region
Kniewald  H,  Makic  I, Lasan R,  Hitrec V,Novick WMJelusic  M
Paediatric Cardiologist,  Zagreb, Croatia

Supravalvular  aortic stenosis  (SVAS) is the  least common  form  of fixed aortic
stenosis. In about  20% of cases there  is present familial  form  of SVAS without
characteristics ofWilliams syndrome. Sporadically there are report of balanced
translocations  with  split  in  elastin  region. About  two-thirds  of patients  have
additional  cardiovascular abnormalities, including pulmonary  stenosis, coarc-
tation, patent ductus arteriosus, and mitral  insufficiency.  First patient  came to
us because  of the  presence  of a systolic  murmur. Echocardiography  revealed
SVAS with  high  gradient  (80 mmHg), intracavitary  stenosis  in  left  ventricle
outflow  tract (gr. 40 mmHg), and bilateral peripheral pulmonary stenosis (gr.
40 mmHg), with mitral insufficiency  grade I. Child had normal mental devel-
opment, without  characteristics  ofWilliams  syndrome. Heart  catheterisation
confirmed  echocardiographic findings, with narrowed segments in LVOT and
supravalvular region. Right ventriculogram showed diffuse  narrowing of both
pulmonary  artery. Child  was  operated  due  to  SVAS and  LVOT  by  Doty
procedure  and  resection  of  LVOT  stenosis. Second  patients  is  his  brother

which  also  had  systolic  murmur,  and echocardiographycally  almost  identical
findings, expect  LVOT  opstruction. On  catheterisation  findings  were  equal,
except  stenosis in origin  of left  common carotid artery. Child  was also oper-
ated  by  Doty  procedure. The  conventional  chromosome  analysis  of  two
brother  and  mother  by  high  resolution  banding  unexpectedly  revealed  a
balanced  translocation  beetween  chromosomes  7  and  14. Subsequent  FISH
analysis with WSCR  and centromeric  7 probes showed that the  break point
has  split  the  elastin  region. The  mother  and  her  two  sons  carry  the  same
translocation. Mother  was echocardiographically evaluated, but no  significant
stenosis  were  registered. The  karyotype  of  brothers  is:  46.XY,  t(7;14)
(qll.23;pl2).isht(7,14)(D7Zl+,ELNsp)mat.

P516
Familial  truncus  arteriosus  : a possible  autosomal  recessive  trait
Abushaban  , L.  Uthaman  ,B.  Kumar  ,A.  Selvan  J
Cardiology Department,  Kuwait

Truncus arteriosus (TA)  is an uncommon type of congenital malformation.  It
accounts approximately  1% of all congenital heart  diseases.The  defect  occurs
sporadically but the prevalence of 22qll  deletion among patients withTA and
conotruncal  defects  is well known and is estimated  at  8̂17 %.Genetic  studies
of babies born  with TA  is done  routinely looking  for  microdeletion  of 22  or
10 chromosome  abnormalities. We present 6 cases ofTA  that  were born  to  4
closely related  families  .Their  full  genetic  studies were normal. Family No.l
had 2 affected  babies (1  male, and 1  female) who were born  in 1989 and 1995
respectively .They  have 4 other  normal children. Family No. 2 had 2  affected
children (1 male and 1 female) born in  1981 and 1984 respectively.They have
3 other  normal  children. Family  No. 3 had one  affected  male  infant  born  in
1998. Family  No.4  had  one  affected  male  infant  born  in  1998 and  another
healthy  male child. All  families  are cousins and the  parents  of all the  affected
children  are double cousins. The  data shows thatTA may be due to a mutant
gene  that  we were  not  able  to  identify. This  gene  may  be  transmitted  as an
autosomal  recessive  trait  . A  mukifactorial  inheritance  can  be another  possi-
bility. Amplification  of this defect  may have occured due to cousin marriages.

P517
Postmortem  molecular  analysis of  SCN5A  defects  in  sudden  infant
death  syndrome
Ackerman,  M.J.,  Siu,  B.L.,  Tester,  D.J.,  Valdivia,  C.R.,  MakielskiJ.C,  Stumer,
W.Q.,Towbin,J.A.
Mayo  Clinic/Mayo  Foundation,  Rochester, Minnesota,  USA

Background: The  causes  of  sudden  infant  death  syndrome  (SIDS)  remain
elusive. Occult  long QT  syndrome  (LQTS)  has been  raised  as a  diagnostic
consideration.  Since  patients  with  LQT3  have  an  increased  frequency  of
cardiac  events  during  sleep  and with  the  recent  case  report  of  a  sporadic
SCN5A  mutation  in  a  near-SIDS" infant, the  cardiac  sodium  channel  gene,
SCN5A, has emerged  as a candidate gene for SIDS. Methods: 95 cases of SIDS
or  possible  SIDS  were  identified  by  the  Arkansas  State  Crime  Laboratory
between  September  1997  and  August  1999. Necropsy  tissue  was  collected
prospectively  and  frozen  in  93  cases. Genomic  DNA  was  extracted  and
subjected  to  SCN5A  mutational  analyses  by PCR  amplification,  denaturing
high  performance  liquid  chromatography,  and  DNA  sequencing.  Missense
mutations  were  incorporated  into  the  human  heart  sodium  channel  alpha
subunit,  transiently  transfected  into  HEK  cells, and  characterized  with  the
whole  cell  patch  clamp  technique. Results: 4  of  93  cases  of  SIDS  possessed
SCN5A  mutations. A 6-week  old male  had  an A997S missense  mutation  in
exon  17. A 9-base  pair intronic deletion 4395+37-45delACCTGAGGC  was
present  in a 2-month  old male  and a 2-month  old  female. Finally, a 1-month
old  male  had  an R1826H  mutation  in  exon  28. These  3  distinct  mutations
were absent  in 200 controls  (400 chromosomes). Functionally, the  R1826H-
SCN5A mutant  channel  was characterized  by slower  recovery, negative  shift
in voltage inactivation, and a 2-5 fold increase in late sodium current  (n = 5).
Conclusion: This  study  represents  the  first  molecular  autopsy  for  cardiac
channelopathies  in  a prospective population-based  cohort  of  SIDS. 4.3% of
this SIDS cohort  had an identifiable  SCN5A channel defect  and suggests that
mutations  in  cardiac  ion  channels  may  provide  a  lethal  arrhythmogenic
substrate in infants  at risk for SIDS.

P518
Predictors  of  ventricular  dysrhythmia  in  patients  with  Marfan
syndrome
Yetman AT,  McCrindle  BW.
Arkansas  Children’s  Hospital,  Division  Of Pediatric  Cardiology, Little  Rock,  USA
Sudden  death  without  aortic  dissection  occurs  in  Marfan  syndrome. The
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frequency  of  arrhythmias  in  these  patients  remains  poorly  defined.  We
reviewed  clinical  data, echocardiograms, ECGs  and  Holters  where  available
(30)  in 60  patients with  Marfan  syndrome. Age at  diagnosis  was  10.9  (0-51)
years with follow-up  of 6  (.1̂16) years.There  were 2 arrhythmogenic  deaths
and no deaths from aortic rupture. Aortic root replacement  was performed  in
4  (7%). Medication  for prophylaxis of aortic dissection  was used in 47 (80%).
Aortic  root  enlargement  was present  in  55 patients  (93%) measuring  130+/-
21% predicted. MVP  was present in 31  (53%) with  associated mild MR  in 15
(25%). Mild AI  was present  in  3  (5%) and moderate AI in 2 (3%). LV dilation
was present  in  32 (54%) with  a mean  LV z-score of 2.2+/-1.7.ECG  revealed
QTc  prolongation  in  9  (15%)  patients. Ventricular  ectopy  was present  on
Holter  in  15  (50%) and noted  to be  frequent  in 7  (25%).Ventricular  couplets
were  present  in 7 (25%) and ventricular  tachycardia  in 4 (14%). Patients  with
frequent  ventricular  ectopy  had larger  LV z-scores  (3.8 vs.1.8, p=.001)  and a
greater incidence of aortic  insufficiency  (33% vs 0%, p=.03). Age, duration of
follow-up,  QTc, medication, MVP  and MR  were  unrelated  to  ventricular
arrhythmia.  In  regression  analysis  LV  z-score  was  the  only  independent
predictor  of arrhythmia. Patients with  a larger  LV had a greater QTc  (r=.48,
p=.001) The  2 patient deaths occurred  at a mean age of  15.9 + / -  6.6  years in
patients with  significant  LV dilation  (z scores 3.7 & 5.1)  and documented VT
on Holter.There  is a high incidence of intrinsic LV abnormalities with associ-
ated ventricular ectopy in patients with Marfan syndrome. Holter monitoring
should be employed  for routine  follow-up.

P519
Holistic  molecular  genetic  (HMG) medicine  in Williams  syndrome
Rumiko  Matsuoka,  Hamao  Hirota*,  Misa  Kimura,  Kazuki  Kosaka,  Shin-ichiro
Imamura,  Michiko  Furutani,  Chisato  Kondo, Atsuyoshi  Takao, Kazuo  Momma  Tlie
Heart  Institute  of Japan,Tokyo  Women’s  Medical  University,Tokyo  Japan
The  Heart  Institute  Of  Japan;  Women’s  Medical  University;  *Departmetit  of
Pediatrics, Kitasoto;  Tokyojapan

[Introduction] Williams syndrome  is a developmental  disorder showing char-
acteristic  facial  features, congenital  heart  defects  (mostly  supravalvular  aortic
stenosis  and  peripheral  stenosis), visuo-spatial  features,  a  typical  cognitive
profile, low birth  weight, short  stature  and  infantile  hypercalcemia. Williams
syndrome  patients  have monoallelic  microdeletion  of chromosome 7qll.23.
We  applied  holistic  molecular  genetic  (HMG)  medicine  in  patients  with
Williams syndrome to  clarify  the  molecular  genetic  pathogenesis  of congen-
ital  and  hereditary  heart  disease. Patients  are hospitalized  and  receive  holistic
tests  for  one  week. The  results  are  analyzed,  discussed  by  all  physicians  and
laboratory  technicians  and  used  for  each patient’s  daily  life, including  educa-
tion  and  protection  from  disease. [Materials  and  Methods]  We examined  16
WS patients whose  age ranged  from  5 to 30 years. Of the  cardiovascular  find-
ings, supravalvular  aortic  stenosis  was  seen  in  12  of  16  patients. These  12
patients also had peripheral pulmonary stenosis (PPS) (7/12,58%) .Ventricular
septal  defect  was seen  in 2 patients, multiple  pulmonary  stenosis with  PPS in
1, and mitral regurgitation  with patent ductus arteiosus in  1 patient. [Results]
All patients  had  hemizygosity  of chromosome  7ql 1.23. Three  patients, who
had a smaller deletion, did not show the typical  facial  features, or an outgoing
personality  and  their  birth  weight  was  within  the  normal  range.  Eleven
patients  (69%) had high cholesterol levels, including highly oxidized LDL and
lipoproteins  (a) which  are  closely  related  with  atherosclerosis. These  findings
as  well  as  abnormal  elastogenesis  indicate  that  patients  with  Williams
syndrome  show  a  high  susceptibility  to  adult  cardiac  vascular  disease.
[Conclusion]  HMG  medicine,  based  on  molecular  genetic  diagnosis,  will
prevent  crises  in the early-phase of the disease. HMG  medicine  may become
a very significant  system of medical care in the 21st  century.

P520
Can  maternal  MTHFR  polymorphisms  increase  the  risk  for
conotruncal  cardiac  defects  in  the  offspring
Vittorini,  S.,  Storti,  S.,  Sacchelli, M.,  lascone,  M.R.,  Rossi,  R.,  Biagini,A
CNR  ’G.  Pasquinucci’ Hospital,  Massa  and  Ospedale  Civico Carrara, Italy

The  etiology  of  conotruncal  cardiac  defects  (CTCD)  involves  multiple
genetic and environmental  factors. Homozygosity  for C677T mutations of 5,
10  methylentetrahydrofolate  reductase  (MTHFR)  gene,  that  reduces
MTHFR  activity and increases homocysteine  plasma  level, is associated  with
an  increased  risk  of  neural  tube  defects  and  Down  syndrome. Also  the
A1298C  mutation  results  in  a  decreased  MTHFR  activity. Because  of  the
common  embryonic  origin  of  the  cells  involved  both  in  the  neural  tube
closure  and  heart  septation  processes, we  retained  that  maternal  MTHFR
genotype  could  be  associated  with  the  development  of  CTCD  in  the
offspring.  By RFLP  analysis, we studied  68 mothers  of affected  children  and

100 mothers of healthy  children  as controls. Allele frequency distribution, in
Hardy-Weinberg  equilibrium,  was  no  different  between  cases/controls.
Heterozygosity  for 677T was found in 38% of the case mothers versus 64% of
controls  and homozygosity  in  31% of  case  mothers  versus  13% of  controls
(P<0.01). There  was not  significant  difference  between  genotype  frequency
distribution for  1298C mutation  (38% and  12% in case versus 50% and 8% in
controls  in  heterozygosity  and  homozygosity  respectively). The  distribution
of  the  combined  677/1298  polymorphisms  was  different  between  the  2
groups  (P<0.05).The  677TT  genotype  conferred  a  1.77  fold  increased  risk
(OR=1.77,  95%  CI:  0.21/4.39)  and  1.24  fold  for  1298CC  (95%  CI:
0.08/1.34). The  risk  increased  to  2.00  fold  (95%  CI:  0.50/10.91)  for
677CC/1298CC  genotype,  to  2.22  (95%  CI:  1,48/10,27)  for
677CC/1298AC  and  to  3.23  (95% CI: 0,68/15,18)  for  677TT/1298AA.
Data are not statistically significant  probably for the small sample size. Mothers
with  677CT genotype  showed  a 2  fold  decreased  risk  (P<0.05, OR=0.45,
95% CI: 0.21/0.94). These  preliminary  data  indicate  that  a  677TT/1298AA
mother  could have an higher risk to

P521
£chocardiographic  evaluation  in  girls  with  Turner  syndrome
without  evident  heart  disease
Nygrcn,A.,  Sunnegardh,J
Smorslottsgat  1, Gothenburg,  Sweden

Since January  1996  to July  2000  all  girls  with Turner  syndrome  during  or
prior to growth hormone  treatment  given in our  institution  were studied  by
echocardiography  on  a routine  basis. The  results  of  43  consecutive  asymp-
tomatic  patients without  previous  treatment  for  heart  disease  is reported.The
median  age  at examination  was  11.4  years  (3.3-18.4  years). A  structurally
normal  heart  was found  in 30/43  patients  (70%). Bicuspid  aortic  valves was
found  in 9  (21%), two having dilatation of the ascending aorta. Mild  valvular
aortic  stenosis was found  in 3 (7%), one of which  also had a mild coarctation
of  the  aorta.  In one  case  partially  anomalous  pulmonary  vein  return  was
detected. The mean  z-score  for  the  diastolic  thickness  of the  interventricular
septum  (mean z-score  1.85;95%  CI  1.1̂2.6)  and for the left  ventricular mass
ASE  (mean  z-score  0.9; 95% CI: 0.3-1.5)  were significantly  increased. Using
Spearman’s  rank  order  test  a positive  correlation,  although  not  statistically
significant  (p=0.056),was  found  between duration of growth hormone  treat-
ment  and  diastolic  thickness  of  the  interventricular  septum.  Left  ventricular
diastolic  and  systolic diameters  as well  as the  diastolic  thickness of the poste-
rior left  ventricular  wall were not significantly  different  from  reference values.
M-mode  measurements  of  the  left  ventricular  dimensions  did  not  differ
between girls with structurally normal and abnormal hearts.There  was also no
correlation  between  karyotype  and  cardiac findings.  In  conclusion  structural
heart  abnormality  was found  in 30% of girls with Turner syndrome presumed
to  have normal hearts. A possible correlation between septal hypertrophy and
duration  of  growth  hormone  treatment  is in  conflict  with  earlier  findings
warranting further  investigation.

P522
Absent  pulmonary  valve  has  different  genetic  causes  and  different
anatomical  associated  malformations:  Combined  study  of  40
patients
Sauer  U, Riess  M, HessJ,  Stengel-Rutkowski  S*,  Bouiagnet**
Pediatric Cardiology,  Deutsches  Herzzentrum;  *Institute  of Human  Genetics,  LMU-
Munchcn,  Germany;  **Laboratoire  de  Gentlique  Moleculaire  Hutnaine,  UCLB1
and  Cardio, Lyon,  Frame

In  40 consecutive pts  (10.1974-01.2000)  with  total or  partial  absence of the
pulmonary  valve  (APV)  and  severe  pulmonary  insufficiency  the  clinical
phenotype  and  cardiovascular  anomalies  were  assessed.  Also,  14  of  22
surviving pts  were examined  by a clinical geneticist  for dysmorphology. After
informed  consent  in 23 pts carotype  and analysis for 22qll  microdeletion  by
FISH  (D22S75) were carried  out. In addition,  14 probands  and their  siblings
and  parents  were  genotyped  at  6  polymorphic  loci  of  the  22qll  region
P22S427, D22S941, D22S944, D22S264, D22S311, D22S539).The  ductus
arteriosus could be  assessed in  36 pts: 3 pts had a persistent duct. In 2 of them
a deletion of the long arm of chromosome  18 (18q-)  was shown. In the other
33  pts  the  duct  was  absent  in  24, abnormal  in  5  and  present  in  4. All  had
conotruncal  defects  (26  typical  Fallot). Standard  caryotyping  in  18 pts  was
normal. The  total group of 20 pts with normal caryotype were further  classi-
fied  according  to clinical  phenotype: Gl  (normal): 13 pts, G2  (with  one  or
more of the following features: facial anomalies, learning disability, cleft palate,
hypocalcemia, immune defect): 7 pts. In Gl,  13 had FISH and 5 genotyping,
in G2  all 7 had FISH and genotyping. None of the Gl  pts. had a microdele-
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tion.but 5 of 7 G2 pts had a microdeletion  (in 2 it was detected only by geno-
typing). Comparison  of  the  group  with  microeletion  vs no  microdeletion
revealed  important  differences:  multipe  or  subarterialVSD  (60%/0%),  left
ascending  and  descending  aorta  (100%/67%), high  aortic  arch  (20%/0%),
abnormal aortic branches (60%/14%),extracardiac  (non-pharyngeal)  anoma-
lies  (60%/20%). In  conclusion, APV  has  at  least  2  genetic  causes:  18q-  and
22qll  microdeletion  with  different  associated  cardiovascular  anomalies.  In
APV  pharyngeal  arch  anomalies  (III,  IV, VI)  are  good  predictors  of  22qll
microdeletion. Genotyping  can detect  microdeletion  not  detected  by FISH.
Some cardiovascular  and  non-cardiovascular  anomalies  are  also suggestive  of
microdeletion in APV.

P523
Multiple  cardiac  tumors  in  fetuses  and  neonates  as  a  predictor  of
Tuberous  Sclerosis
Tworetzky W. Margossian  RE. McElhinney DB. Silverman  NH.  van der Velde ME.
Allan LD Department of Cardiology,  Children’s Hospital, MA,  Boston,  USA

Tuberous  sclerosis  (TS)  is a multi-system  disease with  variable clinical mani-
festations  that  may have potentially  devastating effects  on the nervous system.
Although  prenatal  genetic  testing  for TS  is not  currently  available, the  pres-
ence  of  prenatal  or  neonatal  cardiac  tumors  may be  an  early  marker  for  the
diagnosis. Previous  case reports  have described  fetuses  with  multiple  cardiac
tumors who  have been  subsequently  diagnosed  with TS. Other  reports  have
described  fetuses  and  infants  with  single tumors without TS. We  performed
this study to  determine  the  predictive  value of multiple  versus  single  tumors
for  the  diagnosis  ofTS. We  reviewed  data  from  four  centers  of  51  patients
diagnosed with cardiac tumors on fetal (n=28) or neonatal (<1 month; n=23)
echocardiograms. We  analyzed  cross-sectional  follow-up  data  to  determine
which  patients had subsequently  been  diagnosed with TS. Three  pregnancies
were  terminated.  Of  the  remaining  48  patients, 39  had  multiple  and  9  had
single  tumors. Among  the  patients  with  multiple  tumors,  36  (92%)  were
subsequendy  diagnosed  with TS. The  other  3  did not  have  clinical or  radio-
logical  signs  ofTS  at  the  time  of  follow-up. Among  patients  with  single
tumors, only  1 (11%) had TS. The  positive predictive  value forTS  of multiple
cardiac  tumors on  fetal  or  neonatal  echocardiography  was 97%.The  negative
predictive  value  for TS  of  a single  tumor  was  73%.  By  Fisher’s  exact  test,
patients with multiple  tumors  were significantly  more  likely to  have TS  than
those with a single tumor (p<0.001).These  findings demonstrate  that a  fetus
or neonate with  multiple  tumors  has a significant  probability of subsequently
being diagnosed  with TS. This  data  will  aid in  counseling parents and moni-
toring disease  manifestations.

P524
Clinical  characteristics  of  adult  Marfan  patients  who  fulfill  the
revised Gent  criteria
Cmschen  R  Veldtman, Kitty Chan, Natalie  Compcrts, Judith Tlierrien, Gary Webb
Toronto  General Hospital,Toronto,  ON,  Canada

Introduction  Marfan  syndrome (MFS) has well recognized  clinical  manifesta-
tions, making  the  application  of  diagnostic  criteria  possible. Little  is known
about  the  patterns  of  clinical  abnormalities  in  patients  fulfilling  established
criteria. We  have sought  to  characterize  the  musculoskeletal,  integumentary
and ocular  abnormalities  in patients  fulfilling  the  revised  1986 Gent  criteria.
Methods  Patients  referred  to  the  University  ofToronto  Congenital  Cardiac
Centre  for  Adults  with  a  possible  diagnosis  of  MFS  were  prospectively
recruited over a 1-year period. Patients were assessed in a standardized  fashion
using  the  Gent  criteria  and  formal  ophthalmology  reports  were  reviewed.
Patients  were  classified  as  1. Definite  MFS, 2. Possible MFS, or  3. Not  MFS.
Cardiovascular endpoints were aortic dissection, aortic root dilation (AD), and
mitral  valve  prolapse  (MVP). Results  71  Patients, mean  age  37  (SD.14) years
(range  15  to  76), comprising  38  males  (54%)  were  recruited.  Of  these, 48
(68%) had definite  MFS, 13(18%) possible MFS and  10 (14%) were excluded
as having MFS. Of the  48 with MFS (age 38, SD 13 years, range  18 to 72), 5
(10%)  had  aortic  dissection, 38  (79%) aortic  root  dilation  and  41  (87%)  had
MVP.  Clinical  features  are  summarized  in  the  table.  TABLE  HERE.
Conclusions  Cardiovascular  manifestations  in  MFS occur commonly  (87%).
The most frequent  musculoskeletal features include a high arched palate, dural
ectasia, pectus  excavatum  and  the  characteristic  facies. Lens dislocation  may
occur in up to two thirds of patients.
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P525
On-line  educational  resource  for  grown-ups  with  congenital  heart
disease  (GUCH):  emphasis  on  imaging  modalities  and  complex
surgical  procedures
KopfGS,  Larson, MS, Friedman AH,  Lynch PJJaffe  CC
Yale  University School Of Medicine, Department  Of Surgery, New Haven, CT,  USA

Grown-ups  with  congenital  heart  disease  (GUCH)  represent  a  rapidly
expanding population. Existing Internet  resources  for GUCH  have primarily
focused on family education, promotion of particular institutional programs and
databases but  have not targeted education of specialists direcdy involved  in care
of these  complex  patients. Evaluation  and  surgical  treatment  of these  patients
require sophisticated  imaging and  complex surgical procedures, often  difficult
to  understand  except  by  specialists performing  the  procedures  themselves. A
multidisciplinary  team of a pediatric and  adult  cardiologists, a cardiac  surgeon,
imaging  specialists, and  a  medical  illustrator  and  web  designer  have joined  to
create  an educational Web-site  for  the clinician or trainee dealing with  evalua-
tion  and  surgical  management  of GUCH  patients,  using  the  case-study
methodology: Relevant  clinical history, X-rays, catheterization data, EKG’s, CT
scans,  and  MRI’s  are  displayed,  including  real-time  echocardiograms  and
angiograms. Surgical  procedures  are described  by  text, drawings  and, when
available, intra-operative photographs and videos.The Web-site contains a logi-
cally organized comprehensive  list of congenital heart defects  based on physio-
logic  patterns  with  textual  explanations  and  illustrative  images. A  menu  of
surgical procedures is used to describe procedures with text and illustrations, all
of which  can be  cross-referenced  to  individual  cases. A  glossary  is added  for
difficult  terminology and a relevant reference section is included.The site can be
used  easily  and  freely  by  medical  practitioners  and  trainees connected  by  the
now  more  widely  available  high-bandwidth  connections  (Tl, DSL  or  cable-
modem). We  have  created  an  Internet-based  education  resource  which  is
demonstrated to be  ideally suited to assemble and display a variety of sophisti-
cated imaging studies  and surgical techniques in a simple, well organized  way,
for the complex evaluation and treatment of GUCH patients.

P526
Internet  based  environmental  and  genetic  research:  the  Wisconsin
pediatric  cardiac  registry  (WPCR)
Andrew Pelcch,  PeterTonelleto, Kathleen Hanson-Morris
Medical College of  Wisconsin, Children’s  Hospital of  Wisconsin,  Milwaukee,
Wisconsin,  USA

Background:  Congenital  heart  defects  are  the  most  common  birth  defects
encountered  in Wisconsin, occurring in approximately  5̂8  of every  1000 live
born  children,  with  400-600  new  cases  each  year. The  etiology  of  most
congenital  cardiac  abnormalities  is  unknown. The  Wisconsin  Pediatric
Cardiac Registry  is a registry of childen born with a congenital heart defect  in
the  state  of Wisconsin,  beginning January  1, 2000. Methods:  Cardiologists
within  the  state  are  asked  to  identify  patients  presenting  with  a  structural
congenital  heart  defect  confirmed  by  echocardiogram,  cardiac  catheteriza-
tion, surgery  or  autopsy  and  notify  the  Registry  Coordinator  via  toll-free
phone line, fax, or e-mail.The  Registry Coordinator  asks the family  to partic-
ipate at one of three levels: 1) registration, 2) registration and questionnaire, or
3) registration, questionnaire  and DNA blood sampling.The  questionnaire  is
comprehensive,  consisting  of  155 questions  of  genetic  and  environmental
data. It  can be completed  in  print  form  or  on  the  Internet  in  2  hour’s  time.
DNA  blood  sampling  is done  on patients  with  conotruncal  abnormalities,
Ebstein’s  anomaly or  hypoplastic  left  heart syndrome. Parents and siblings are
also asked to  submit  to  a DNA  blood sample. Pregnancy  and  pre-pregnancy
addresses,  provided  on  the  questionnaire,  are  mapped  on  a  computer.
Conclusion:  Since January  1,2000, almost  300  families  have  registered,  half
have  completed  participation  and 95 DNA  samples  have  been  drawn. The
accumulation  of  epidemiological  data  will  be  useful  in  studying  patterns  of
disese. Also, the  use  of  a database  on  the  Internet  will  provide  a method  to
database, organize, search,  evaluate  and  analyze  diagnostic  and  therapeutic
outcomes and allocate resources within the state ofWisconsin.  Questionnaire
data  entry  via  an  Internet  based Oracle  database  represents  a  novel  way  to
perform  epidemiological data collection and research.

P527
Pediheart,  an  internet  discussion  group  for  pediatric  cardiology
professionals
Marianeschi S.M.,Hosalkar H.H.Jue  K.L.,  KimuraY.F, BirekA.
Valley Children’s Hospital, Madera, CA,  USA
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Since  1994 more then 9000 messages have been  transmitted  via PediHeart, a
free  Internet  discussion  group  with  over  1,500  members  world  wide.
Purpose: We  proposed  to  study  PediHeart s: 1.Influence  on  clinical  practice
2.Educational  value  3.Quality  and  reliability  of  postings  Methods:
Questionnaires to  all members. Results & Conclusions:The  response rate was
14 to 21% in  the  past. Further  questionnaires  will be  used for updated  data.
Past responses indicated that: 1. PediHeart  is useful  for clinical practice: 33% of
respondents  asked  for  help  in  the  management  of their  patients  and  67% of
these  found  the  answers  useful.  Seventy  percent  considered  that  PediHeart
had  a positive influence  in their clinical practice. 2. PediHeart  has educational
value: 80% of  answers. 3. The  quality-of  discussion  is  high: The  most  active
members, responsible for >30% of postings, have vast experience (20+yrs) and
are highly  qualified  (academicians, authors, reviewers & editors)

P528
Application of the  information  approach  at modeling  the  market  of
medical  cardiology  services
Bolsunovskaya,  M.  V,  Denisov,A.A.,  Volhova,  VN.
Si  Petersburg State  Technical University, St  Petersburg, Russia

The  purpose  of the  present  research  is the  creation of  information  model  of
the medical  cardiology services market  taking into  account the mutual  influ-
ence within the city, which  is divided into districts.The development of infor-
mation  model  is made  using methods  and techniques  of the  system  analysis,
and in particular: techniques of structurization  of the purposes and  functions
of systems, information  approach ofA.A.Denisov.The  basis of model  is the set
of dependences  for  determination  of i  type  medical  services  supply  of cate-
gory  d of the  population  of city  district  k, with  allowance  of interference  of
districts  Hidk. The  dependences  take  into  account  the  number  of  medical
establishments  (mips), quantity  of  medical  staff  posts  (Jipsl)  and  their  city
regional  distribution  (Sipksl)  and  categories  of  the  population  (Xidpksl),
population  of  districts  (nk),  and  its  distribution  into  categories  (Kdk).
Formula: H  idk spl=((X idpksl * S ipksl * J ipsl)/( nk* K dk)), i=l,v; k=l,m;
d=l,f;  s=l,m;  p=l,r;  1=1, m  ips  Now  the  market  of  cardiology  medical
services of St.-Petersburg  is characterized  by: ^  High degree  monopolization:
children’s  cardiological  help  is  rendered  mainly  by  state  and  municipal
medical  establishments  (97%), the  private  medical  establishments  make 3%
from  the  number  of accredited  services; ̂Non-uniformity  of the  children’s
population of districts by consultative-diagnostic  cardiological  help: the devi-
ations  are  155̂2% from  an  average  level.  In  conditions  of  limited  budget
financing  it  is expedient  to  enlarge  a share  of private  medical  establishments
for  alignment  and maintenance  of necessary level of supply of the  population
by cardiological help in various districts of the city and formation  of compet-
itive environment  in the medical services market.

P529
Use  of  artificial  intelligence  for  outcome  prediction  after  palliation
of cyanotic  congenital  heart  disease
Mahmoud  El  Barbary, Otnar  Calal,  Edward  De  Vol, ZohairAl  Halees
King  Faisal  Specialist  Hospital  & Research Centre,  Riyadh,  Saudi  Arabia

Objective: Neural  Network  (NN)  is a type of artificial  intelligence  that  tries
to simulate the human  thinking process and  proved to be  reliable in the  field
of pattern  recognition  and prediction  of outcome. Our  objective  was to  use
the NN  technology  in  the  prediction  of outcome  after  palliation  shunts for
cyanotic  congenital  heart  disease. Methods: We  initially  conducted  a retro-
spective study using the data of 250 patients  (pts) who  had a Blalock-Tausing
shunt(BT) to develop a back-propagation  type of NN to predict the mortality
depending  on  the  preoperative  demographics. These  included  age,  sex,
weight,  diagnosis, oxygen  saturation,  preoperative  need  for  prostaglandin,
mechanical  ventilation, balloon  septostomy  and  urgency  of operation. The
mortality  data  were entered  as pattern  (output)  for  the NN  to be trained  on.
From  this  we  constructed  a NN  model  with  an output  =  prediction  of  the
risk of mortality  expressed  as a fraction  of one. The discriminative  accuracy of
the  NN  was  estimated  using  the  Receiver  Operating  Characteristic
Curve(ROC).The  area under the curve(AUC) was 0.871.Then  prospectively,
this  network  was  used  to  predict  the  outcome  of  59  cases  of  BT  shunts.
Results:With  a threshold  >0.5  for NN  output  there were  10 cases  identified
as high  risk. In  comparing  this prediction  to  the  actual  mortality  (9 deaths),
the  calculated  sensitivity  of the NN  model  was 0.88  and  specificity  of 0.96.
Conclusion: Artifical  intelligence  technology  can  play  an  important  role  in
risk stratification  and outcome prediction  in pediatric  cardiac surgery.

P530
Web information  about the pediatric  cardiology
lsobe, T.,Abe,  M.,Yoshimura,  Y,  Seita,J.,Yokokawa,  T. Mito
lbataki  Children’s Hospital,  Mito-City,Japan

Parents  of  child  with  congenital  heart  disease  are  seeking more  and  more
information  about  the  disease  and  therapeutic  methods.  In  the  last  of  20th
century, the internet became a great supporter of such parents and they could
easily  reach to the medical information  resources on the web.There  will be a
lot of pages on the web, but we did not know how deep or how prevalent they
are. So  we searched the Web by two kind of search engines  to get the appro-
priate  information  about  congenital  heart  disease  for  parents  of  their  sick
child. We  used  one  category  search  engine  and  one  robot  search  engine.
l)’Congenital  heart  disease’  was  searched  by  category  search  engine  in
English  and Japanese. We  checked  the  whole  searched  pages  and  compared
the  contents  between  two  languages. 2)A  hundred  and  forty-six  medical
terms  were  selected  from  the  index  of’Moss  and Adams  Heart  disease  in
infants,  children,  and  adolescents’  and  were  searched  by  the  robot  search
engine on the web.The top 50 pages searched for each term were evaluated if
they were suitable  for parents.  1) We reached to 24 web  pages in English and
13  in Japanese. In  English  several  integrated  pages  were  detected  but  in
Japanese  most  pages  were  written  about  individual  patient.  2) We could  get
enough  information  about  139  terms  (95%) out  of  146  terms  on  the Web.
Only  7  terms  (5%)  were  thought  to  be  inappropriate  because  the  term  was
used for  the other  meaning  or  special  interest  was paid  for  about  that  term.
Internet  is already a useful  tool  for  the  parent  of child with  congenital  heart
disease in English speaking countries, and it will be in Japan  in the  future.

P531
Internet  in developing  fetal  cardiology
DatigelJH,  Buczcn  K,  Rakusa-Suszczcwski  M,  Roszkowski  T
Warsaw,  Poland

Prenatal cardiology is not  well developed in Poland. Less than  10% neonates in
referral  centers  are  admitted  after  prenatal  diagnosis. To improve  this situation
www  pages  for  perinatology,  including  prenatal  cardiology,  sponsored  by
Batory  Foundation, were  developed. The  goal  of  this  paper  is to  present  our
www  pages and  most important  discussion  subjects  from  the  mailing  list. All
necessary information concerning  risk of having a  baby with  congenital heart
disease  and  pictures  of the  normal  fetal  examination, normal  fetal  heart  and
most  common  lesions  could  be  seen  on  this  page. Additionally,  discussion
mailing list  was organized  for  professionalists  interested  in  perinatal  problems.
Obstetricians, neonatologists,  pediatricians, pediatric  cardiologists  and  other
doctors interested in this subject could be members of the discussion group. We
hope  that  www  pages combined  with  mailing  list  is a good  way  for  training
and improving prenatal diagnosis in our country. Obstetricians, especially those
who performed  fetal  scan at the first and second  level would be able to receive
quick  consultation  about  their  every day problems. The  address of web  site is:
www.czd.waw.pl/prenatal. Contact  e-mail  address is: fetus@czd.waw.pl.

P532
ECMO  cannulation: an Internet-based  training  model
Sivasubramaniati S,  Cohen  G.  Elliott  M.J. de Leval  MR
Cardiotlwracic  Unit,  Great Ormond  Street, London,  UK

A  review of 300 consecutive Extracorporeal Membrane Oxygenation (ECMO)
patients  revealed  a high  incidence  of  vascular  cannulation  complications. In
particular  when carried out  by newly appointed junior  staff. Aim: To develop a
process to minimise ECMO  cannulation  complications. Methodology: A novel
internet-based  training  model  for  ECMO  cannulation  is part  of a  training
program for incoming registrars. Results: Analysis of the ECMO experience  after
this protocol  was introduced showed an encouraging trend towards fewer cannu-
lation problems. Medium-term results will be presented. Conclusion:Apart from
the  advantages  of  convenience,  universal  accessibility, visual  appeal  and  cost-
effectiveness,  the  tool  has been  acceptable  to  the  trainees  and  was valuable  in
guiding them through a new technical procedure without endangering patients.
It  is  feasible  that  the  model  can  be  applied  to  (a)  train  a  team  setting  up  an
ECMO  program, even at a remote location, (b) instructing surgeons and inten-
sivists in carrying out other complex technical procedures

P533
Computerized  interpretation  of  the  pediatric  electrocardiogram
based on  newly established  normal  limits
Peter R.  Rijnbeek,  Maarten  Witsenburg,Andras  Szatmari,John  Hess,Jan A.  Kors
Erasmus  University,  Rotterdam, Tlie  Netherlands
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Interpretation  of pediatric  electrocardiograms  (ECGs)  is complicated  by  the
strong age-dependency of die criteria. Computerized  interpretation  could be
helpful,  to  assist  the  pediatric  cardiologist. We  wanted  to  develop  such a
computer  program.  For  this  we  had  to  establish  up-to-date  normal  limits,
because  previous studies  that  assessed normal  limits  had  their  imperfections:
ECGs  were recorded with  relatively low sampling rate, ECG  measurements
were done  manually, or normal  limits were presented  for only a limited set of
parameters. ECGs  from  1912  healthy  Dutch  children  were  recorded,  from
which normal limits were established  for  all clinically relevant ECG measure-
ments. Additionally,  two  pediatric  cardiologists  independently  interpreted
1739 ECGs and rated the certainty of each abnormality on a four-point  scale.
When  their  interpretations  differed,  a third  pediatric  cardiologist  arbitrated.
This set of ECGs  was divided  in a training set of  1097 ECGs and a test set of
642 ECGs. Our  normal  limits  showed  clinically  significant  differences  with
previously  established normal  limits, especially  in R-  and  S-wave  amplitudes
in the  precordial leads. Based on the normal limits  and the training set, diag-
nostic  rules  were  formalized  in  an  iterative  process, using expert  interviews
and  an automatic  learning-algorithm. The  resultant  rules  were  evaluated  on
the  test  set. The  table  shows the  performance  for  the  major  diagnostic  cate-
gories: right  ventricular  hypertrophy  (RVH),  left  ventricular  hypertrophy
(LVH), and right bundle branch block (RBBB).The newly established normal
limits  suggest  that  diagnostic  criteria  for  the  pediatric  ECG  need  to  be
adjusted. A computer program has been developed and validated  for the auto-
matic  interpretation  of  pediatric  ECGs. The  performance  of  the  program
appears to justify  its use in a clinical setting.

Myocardial Preservation and
Cardiopulmonary By-pass, Perfusionists
and Cardiopulmonary  By-pass
P534
Pulsatile  flow  enhances  regional  myocardial  blood  flow  during  and
after  hypothermic  cardiopulmonary  bypass  in  a  neonatal  piglet
model
Undar, A.,  Masai, T,  Yang, S.Q.,  Eichstaedt,  H.C.,  McGarry,  M.,  Vaughn,  W.K.,
Fraser,  CD.  Jr.
Baylor College Of  Medicine  /Texas  Children’s  Hospital, Houslon.TX,  USA

Purpose:The  objectives  of  this  study  were  1)  to  investigate  the  effects  of
pulsatile  versus  nonpulsatile  perfusion  on  myocardial  blood flow during  and
after  hypothermic cardiopulmonary  bypass (CPB) and  2) to quantify  pulsatile
and nonpulsatile  pressure and flow waveforms  in terms of the energy equiva-
lent  pressure  (EEP)  for  direct  comparisons.  Methods:Ten  piglets  (mean
weight, 3 kg) underwent pulsatile (n=5) or nonpulsatile (n=5)  perfusion.After
the initiation of CPB.all animals were subjected to  15 minutes of core cooling
(rectal  temperature, 25oC), followed  by 60 minutes of hypothermic  CPB, 10
minutes  of  cold  reperfusion,  and  30  minutes  of  rewarming. During  CPB,
mean  arterial  pressures  (MAP)  and  pump flow  rates  were  maintained  at  40
mmHg  and  150 ml/kg/min,  respectively.The  aorta  was  cross-clamped  at
25oC  for  60  minutes.During  pulsatile  CPB, a pump  rate of  150 bpm  and a
stroke volume of 1  ml/kg were maintained.Regional  blood flows were deter-
mined  with  a radiolabeled  microsphere  technique.The  results  (see  table)  are
expressed  as mean  –  standard  error  (ml/100  g/min). Normothermic  CPB
Hypothermic  CPB After  Rewarming After  CPB  Flow P NP  P NP  P NP  P
NP  LVBF 202–25  122+20  161 –16  150–51  *276–48  140–12  *271–10
130–14  RVBF  184–24  126–26  148  –15  150–62  *279–57  150–22
*315–48  137–22  *P<.05  vs. NP;  LVBF, left  ventricular  blood  flow;  NP,
nonpulsatile;  P, pulsatile;  RVBF, right  ventricular  blood  flow The  average
increase  in pressure  (from  MAP to EEP)  was  10%–2% in the  pulsatile  group
and  1% in  the  nonpulsatile  group  (P<0001).The  average  increase  in  extra-
corporeal circuit pressure (ECCP) (from ECCP to EEP) was 33%–10% in the
pulsatile  group  and  3%  in  the  nonpulsatile  group  (P<.0001).
Conclusions:These  results  suggest  that  pulsatile  flow generates  significandy
higher  energy  and  enhances  myocardial  blood  flow  during  and  after
hypothermic CPB in this piglet model.

P535
Comparision  of  troponin-T  release  in  infants  with  cyanotic  and
acyanotic  heart  disease  following  cardiopulmonary  bypass  surgery:
does  cyanosis  cause more  myocardial  injury?
Uzun,  O.,  BarthJ.,  ParsonsJ.M.,  Dickinson,  D.F.,  GibbsJ.L,  Watterson, K.  C.
The Yorkshire Heart  Centre,  ON,  Toronto, Canada

Comparison  of  troponin-T  release  in  infants  with  cyanotic  and  acyanotic
heart  disease following  cardiopulmonary  bypass surgery: Does  cyanosis cause
more  myocardial  injury?  Uzun, Q, BarthJ.,  Parsons, J.M., Dickinson, D.F.,
Gibbs.J.L., Watterson,  K.G. Leeds, United  Kingdom. We  aimed  to  define
preoperative, postbypass  values of  troponin T  in  children  with  cyanotic  and
acyanotic  heart  disease,  and  its  correlation  with  operative,  postoperative
recovery  variables  and  outcome.  74 children  aged  lday  to  13 years  under-
going  cardiopulmonary  bypass  were  prospectively  studied. Blood  samples
were  taken  after  anaesthetic  induction, 4  hours  post-bypass, then  at  regular
intervals  for  a  further  120  hours.  Preoperative,  peak  and  final  levels  of
troponinT were compared between cyanotic and acyanotic patients.Troponin
T  showed higher  values preoperatively  in cyanotic  and sick infants. It  peaked
at  4 hours, declined  gradually  over  48 hours, but  remained  detectable  at  120
hours  even  in  patients  with  uncomplicated  recovery. Younger  age, cyanosis,
and  decreased  urine  output  were  all correlated  with  higher  postoperative
values. Of the  two  infants  who  died, one showed  highest  preoperative  value
0.98mcg/L,  and  a  peak  value  of  14.98mcg/L,  and  in  the  other  levels
continued  to  rise  beyond  48  hours. Elevated  levels  of Troponin  T  above
5mcg/L after  24 hours  was associated with a longer and complicated  postop-
erative recovery.There  was no significant  difference  in postoperative  recovery,
duration  of  ventilation,  and  hospital  stay between  cyanotic  and  acyanotic
patients. Preoperative detection of elevated serum troponinT levels may allow
to identify  high  risk infants. Serum troponin T  levels greater  than 5 mcg/L at
24 hours postoperatively  may indicate complicated  recovery.

P536
Is  elevated  protein  s-100  beta  level  reliable  in  diagnosing  cerebral
injury  following  cardiopulmonary  bypass surgery in  infants?
Uzun,  Q ,  BarthJ.,  ParsonsJ.M.,  Dickinson, D.F.,  GibbsJ.L.,  Watterson,  K.C.
TlieYorkshire  Heart  Centre, ON,Toronto,  Canada

Is  elevated  protein  s-100  beta  level  reliable  in  diagnosing  cerebral  injury
following  cardiopulmonary  bypass surgery  in  infants?  Uzun,  O., Barth  J.,
ParsonsJ.M.,  Dickinson, D.F., Gibbs.J.L., Watterson,  K.G. Leeds,  United
Kingdom. We  studied  reliability  of serum  protein  s-100  beta  in  detecting
cerebral injury  following cardiopulmonary bypass surgery in infants and older
children  with  cyanotic  and acyanotic heart  disease. 74 patients  aged  1 day to
13 years were included  in the study. Blood samples were taken preoperatively,
after  anaesthetic induction, 30 minutes postbypass, then at regular intervals for
a further  120 hours. Levels were correlated with operative  data.postoperative
recovery  variables  and  outcome. The  elevated  serum  levels  of protein  s-100
were  detectable  preoperatively  in  all patients.  Infants  and  cyanotic  patients
showed  higher  preoperative  values compared  to  older  children  regardless  of
outcome. S-100  beta  levels peaked at  30 minutes  after  completion  of bypass
and declined to preoperative  values within 72 hours.There  was no  significant
correlation  between  postoperative  s-100  beta  levels  and  operative  data  or
postoperative  recovery variables at any time. No cut-off  value of s-100 beta at
any  time  has  been  found  to  be  predictive  of  postoperative  neurologic
outcome. Even elevated levels above 2mcg/L after 24 hours was not associated
with  a longer  or  complicated  postoperative  recovery. Two  patients  died  and
two  patients  had  neurologic  deficit  but  s-100  beta  levels  failed  to  provide
predictive  or  prognostic  information. Although  cyanotic  patients  showed
sustained and higher postoperative values compared  to acyanotic patients, the
differences  did  not  reach  statistical  significance.  Preoperative  detection  of
elevated  serum  s-100  beta  levels  may occur  in  infants  and  young  children.
Postoperative  elevated  levels even greater than 2 mcg/L beyond  24 hours did
not  also correlate with  neurologic outcome.

P537
Percutaneous  arterial  perfusion  in pediatric  cardiac  surgery
Laszlo  Kiraly, Zsolt  Prodan, Andrea  Szekely,  Edit  Noiak,  Magdijanosi
Hungarian  Institute  Of  Cardiology,  Pediatric  Cardiac Centre,  Budapest,  Hungary

Objective.To  assess the suitability of percutaneously introduced arterial  perfu-
sion  (PCAP)  in  pediatric  cardiac  surgery. Patients  and  Methods. PCAP  was
used  at  7  operations  of  the  aortic  arch and/or  intracardiac  anomalies  for  6
patients. Age:  19days-3years  (4  neonates, 2  infants), weight: 2,89̂,2kg, BSA:
0,17-0,43m2. All PCAPs were  accomplished on  an elective  basis at  reopera-
tions  (4  early, 2 late), at  primary  repair  in  1. 5F and  6F regular  iv. and  3mm
ECMO  cannulae  were  inserted  via percutaneous  punction  of  the  femoral
artery  using  Seldinger-technique.  Patients  were  fully  heparinised  and
connected to the heart-lung machine, then chest  was opened. Statistical anal-
ysis  compared  PCAP  data  with  those  of  previous  perfusion  of  the  same
patient  using traditional  arterial cannulation  (trad). Results. No morbidity  or
mortality  attributable  to PCAP occurred.The duration of the  extracoropreal
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circulation (PCAP: 118,8(55-229);trad: 136,5(95-178)min,p=0,98)  and flow
rate (PCAP: 280-1200; trad: 350-1200ml/min, p=0,94)  did not  differ.  PCAP
vs. traditional  perfusion  exhibited  significant  difference  in line  pressure/flow
rate (PCAP: 188,79; trad: 81,96 Hgmm/L/min,p=0,0003)  and  line-to-perfu-
sion  pressure  drop/flow  rate  (PCAP:  118,81;  trad:  32,71Hgmm/L/min,
p=0,0028). Having accomplished  the  operation  the  cannulae were  removed
with  pressure  dressing.  No  limb  perfusion  complications  occurred  and
pulsatile  flow could  be detected  in  all. Conclusions. Theoretically, PCAP  has
less  complications  than  a  cut-down  method  in  neonates  and  infants.
Introduced  on  elective  basis  at  selected  reoperations  median  resternotomy
and  arterial  cannulation  are  made  safe  and  easy. At  primary  repairs  it  may
obviate  the  risks  of  addressing  a diminutive  ascending  aorta. The  arterial
cannula  is well  away  from  the operating field, therefore, PCAP may diminish
the need  for  the  total circulatory arrest. All these should  translate  in a broader
indication  for  its use. Specially designed cannulae should overcome high line-
to-perfusion  pressure drop.

P538
The  predominance  and  transient  immune  suppression  following
cardiac  surgery with  cardiopulmonary  bypass in  children
Tarnok.A.,  Boldt,A.,  Richter, M.,  Schneider, P., HambschJ.
Pedialric  Cardiology,  Cardiac Center Leipzig,  University Leipzig,  Germany

Aim: In children  CPB surgery  induces substantial  release  of the  immunosup-
pressive Th2  cytokine  IL-lO.Yet  no  studies  are  available  verifying  ifTh2
response  and IL-10  release  are due to CPB or surgical  trauma alone. It  is not
clear ifTh2-response  is correlated with post-operative complications as capil-
lary leak or post-cardiotomy syndrome. Method: Serological and immunolog-
ical  analysis  of  children  (age:  31̂6yrs.)  undergoing  surgery  with  (n=50)  or
without  CPB  (20, control)  with  otherwise  similar surgical  data  and  medica-
tion  was  performed.  Pre-, peri-  and  post-operative  blood  samples  were
analyzed by ELISA, immunophenotyping, intracellular  (IC) cytokine expres-
sion  and  semi qPCR  for  cytokine mRNA. Results: Shift  ofT-helper  cells to
Th2  phenotype,  IL-10  secretion  and  elevated  IL-10  mRNA  levels  were
specific  to  CPB  surgery. CPB  patients  showed  significant  increase  of  serum
IL-10  with  maximum  values  at  the  end  of  surgery  (peak:  209̂00pg/ml,
ANOVA:  p<0.01).  1  to  3  days  after  surgery  increased  IgE/IgG2  and
IL4/IFNy  ratio  was detected. TNF  yyyy serum  level and mRNA  expression
decreased. Control  patients  did  not  sequester  IL-10  and  had no Th2  shift.  In
CPB  patients  who  developed  PCS Th2  response  and  IL-10  secretion  was
significantly  increased (p<0.001).The  source for  IL-10 are most probably not
circulating  monocytes  as  their  expression  of  activation  markers  (e.g. HLA-
DR, CD14)  and  IC  IL-10 levels decreased during surgery. In  contrast,T-cells
had clearly an elevated IC IL-10 level. Conclusion: Surgery with CPB induces
immunosuppression  and  humoral  immune  response. This  is in  part  due  to
Th2-cells  as a source  for  IL-10. The  shift  of the  immune  system to  theTh2
response  correlates  with  postoperative  morbidity  and  resembles  to  immune
sequel  after  sepsis  (immune  paralysis)  or  an  allergic  response. These findings
are  in  agreement  with  the  result  that  patients  at  risk  for  PCS  exhibit  a
Th2/allergic  predisposition.

P539
The  prognostic  value  of  troponin T  and  troponin  i  in children  after
repair of complex  heart  defects  in cardiopulmonary  by-pass
Mikuta, M.,  Bartnikowa, W., Deja,  R.,  Make, E.
Department OfCardiovascular Surgery, Krakow, Poland

Aim: Troponin T (TnT)  and troponin  I (Tnl)  are sensitive  and highly  specific
indicators  of  cardiac  muscle  damage. The  aim  of  the  study  was to  assess the
diagnostic  value  of TnT  and Tnl  in  children  after  correction  of  complex
congenital  malformations. Methods:  Fifty-eight  patients  (aged  from  0.01  to
16.58 years, mean  4.03)  undergoing  the correction  of HLHS.TGA, DORV,
TAPVD, TOF, A-V  canal  and  single  ventricle-type  defects  using  single  dose
crystalloid  cardioplegia  were  prospectively  recruited. TnT  and Tnl  were
measured  before  and  after  operation  (6,  12,  24,  72  hours)  by  enzyme
immunoassay. The concentration  values of the markers were correlated  with
intraoperative  parameters  (cardiopulmonary  bypass time-  CPB, aortic  cross-
clamp  time,  type  of  hypothermia,  dose  of  cardioplegia)  and  postoperative
parameters  (ventilation  support  time, postoperative  inotropic support, inten-
sive  care  stay  unit).The  statistical  analysis  was  based  on  the  Mann-Whitney
test, multivariate  logistic  regression  analysis and  the  log-rank  test. Results: A
postoperative  release ofTnT  and Tnl  was noted with the peak at 6 hours  after
cross-clamp  release.  Significant  differences  in TnT  and Tnl  concentration
values  were  noted  in  association  with  all  the  investigated  parameters  except
the  dose  of  cardioplegia.  Factors  significantly  affecting  the  total  amount  of

TnT  and  Tnl  (area  under  the  curve; r2=0.59  and  0.49)  were  CPB  time
(p=0.00001; p=0.00002,  respectively)  and  type  of  hypothermia  (p=0.0024;
p=0.0070). Significantly  elevated TnT  and Tnl  values were noted  in  patients
who required prolonged ventilation and inotropic support.The critical values
for TnT  and Tnl  were  determined  72  hours  after  cross-clamp  release  as
4.5ng/ml (p=0.00008)  and 18ng/ml (p=0.000001), respectively. Conclusion:
TnT  and Tnl  are  sensitive  predictors  of  cardiac  muscle  damage  following
operations  of complex  heart  malformations  in  children,  as well  as a  useful
prognostic indicator  for  difficulty  of recovery.

P540
Comprehensive  proteomic  and  genomic  expression  analysis  of
cardiopulmonary  bypass
Cruber,  P.J.,  Sprecher,  B.S.,  Doty,JR.,  SalazarJ.D.,  Nyhan,  D.,  ConteJ.V,
Baumgartner, W.A., Misek,  D.E.,  Puravs, £.,  Krause,  M.,  Hanash,  S.,  Balser,J.R.,
Cruber, S.B.

Johns Hopkins Hospital Cardiac Surgery,  Baltimore, MD,  USA

Introduction: To date, there  has been  no  exhaustive  analysis of the  molecular
changes associated with cardiopulmonary  bypass (CPB).A thorough, prospec-
tive  analysis of  the  genome  and  proteome  should  complement  candidate-
based  techniques  to  define  the  set  of  molecular  alterations  associated  with
CPB. In addition, these studies may provide insights into general  mechanisms
of  tissue  injury,  hypoxia,  and  inflammation.  Methods: We  isolated  the  right
atrial appendage from  pigs placed on CPB with  cross clamp and hypothermic
arrest  at the following time points: pre-CPB, immediately post-CPB, 2 hours
post-CPB, and 2 days post-CPB. Human  right  atrial  appendage samples were
snap-frozen  from  patients pre-CPB or  immediately  post-CPB. Proteins were
isolelectrically  focused  and separated by SDS-PAGE. Matched gels from  each
time  point  were  silver  stained  and  compared  by  visual  and  computer-based
methods  to  identify  differentially  expressed proteins. Mass spectroscopy  was
used  to  identify  novel  proteins.  RNA  expression  pattern  analysis  was
performed  using Affymetrix  6800  chips  using  a replicated  study  design  to
minimize  the statistical  limitations  of multiple  comparisons. The  same repli-
cated  study  design  was  used  for  both  protein  and RNA  expression  analysis.
Results:Analysis of RNA  levels for over 6800 genes revealed a subset that was
clearly  differentially  expressed. Most  of these genes  have not been  previously
implicated  in ischemia-reperfusion  signaling  and  these  represent  new  targets
for  further  study.  Proteomic  analysis  offered  a different  perspective  since
protein expression patterns do not necessarily correlate with RNA  expression
patterns. Over  1000 protein spots were digitally captured and adjusted  inten-
sities  calculated  from  matched  spots. Conclusions: Together,  genomic  and
proteomic  approaches identify  a more complete  set of the molecular changes
than  those  identified  by  candidate-based  approaches  and  offer  complemen-
tary  insights into the cellular responses to cardiopulmonary  bypass.

P541
Antioxidative  status of the cpb-prime  used  for  neonates
Draaisma, A.M.,  Hazckamp, M.G.,  Molicki,J.S.,  Vcrbcet,  N.,  Munnekc,  R.,
Huysmans,  H.A.,  Bcrgcr,  H.M..
Extra Corporeal Circulation, Leiden, Tlie Netherlands

A  prime solution with  a high  antioxidative  and iron binding capacities may
reduce  the  oxidative  damage  associated  with  cardiopulmonary  bypass
(CPB). We  investigated  how  preparation  of prime  solution  with  preserved
red  blood  cells (RBC)  and either  albumin  solution  or  fresh  frozen  plasma
(FFP)  affects  the  antioxidative  properties  of the prime  solution.The  prime
solutions  were  prepared  with  either  pasteurized  human  albumin  (ALB
prime)  or  FFP  (FFP prime). The  total  antioxidant  capacity  was  measured
with  the Total  Radical  Antioxidant  Parameter  (TRAP)  assay  and  with  the
Ferric Reducing Ability of plasma (FRAP)  assay. The  individual scavengers,
vitamin  C,  sulfliydryl  groups,  uric  acid  and  total  protein  were  measured
before,  during  and  after  the  prime  preparation.  Malondialdehyde  (MDA)
was  measured  as  a  parameter  for  lipidperoxidation. The  effenciency  of
glutathione  (GSH) recycling in the RBC  as an index of RBC  antioxidative
capacity was determined  and the presence of prooxidative free hemoglobin
/  heme (Hb/heme)and non protein bound  iron (NPBI)  was measured. Both
prime  solutions showed  no TRAP  value and a low FRAP  value.Vitamin  C
was  only  found  in  the  FFP  prime.  Both  prime  solutions  contained
sulfhydryl  groups and uric  acid  in low concentrations. After  the  procedure,
RBC  showed a less efficient  GSH recycling then before  the preparation. In
both  primes  concentrations  of prooxidative  Hb/heme  increased. However
only  in  the  ALB prime  NPBI  was detectable. We showed  that  prime  solu-
tions  based  on either  albumin  or  FFP  had  very  low  antioxidant  capacity.
During  the  preparation  of  the  prime  the  ability  of  the  RBC  to  recycle
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glutathione decreases, and the RBC  releases Hb/heme  and  NPBI. A dimin-
ished antioxidative  capacity  of RBC  and the presence  of prooxidants  in the
prime solution may increase oxidative stress in neonates undergoing CPB.

P542
Systemic  inflammatory  response  syndrome  related  to  cardiopul-
monary  bypass  and  its  modification  by  high  dose  methyl  pred-
nisolone: a controlled  clinical  trial
KursadTbkel,  Birgul Varan,Sukru  Mercan,Arda  Saygili,Asli  Donmez,  Sait  Aslamaci
Pediatric Cardiology, Cardiovascular  Surgery & Anesthesia  Department  Of  Ba_Kent
University, Ankara,  Turkey

Objective: To  investigate  the  safety  and  efficacy  of  high  dose  methylpred-
nisolone  (MP)  in  modifying  the  systemic  inflammatory  response  to
cardiopulmonary  bypass  (CPB)  in  children  undergoing  cardiac  surgery  for
congenital heart  disease. Patients and Methods: Thirty  children with  congen-
ital  heart  disease  undergoing  CPB  are  randomly  assigned  to  two  groups  :
group  1 received MP 30 mg/kg by an intravenous infusion  of 30 minutes and
group  2  received  MP  2  mg/kg  intravenously,  before  the  onset  of  CPB.
Postoperative  clinical  parameters  were  recorded, serum  IL-6  and  8  levels,
acute  phase  reactants  and  blood  biochemistry  were  determined  serially  for
both  groups. Results: In both  groups  plasma  IL-6 and  8 levels were  elevated
above  the  preoperative  levels  at  2  and  24 hours  after  declamping. The  peak
levels were obtained  at 2-hour  samples.The difference  between two groups in
terms of postoperative  IL-6  and 8 levels was not  statistically significant.  CRP
levels and polymorphonuclear  leucocyte counts, postoperative core  tempera-
ture, extubation time, period of stay in intensive care unit, oxygenation  indices
and  biochemical  parameters  of  patients  did  not  significantly  differ  in  two
groups. Only one patient  in group one had elevated liver enzymes, blood urea
nitrogen, and creatinine in the postoperative period. No significant  complica-
tions were observed due  to treatment with high-dose  MP.Though  posopera-
tive interleukin  and CRP  levels indicated  a systemic  inflamatory  response  in
our  patients  clinical  picture  was apparently  affected  in  only  one partient  and
she  was  in  the  high-dose  MP  group. Conclusion:  CPB  initiates  a  systemic
inflamatory  response  which  is  associated  with  an  increase  in  neutrophile
count, CRP, IL-6 and 8 levels. High-dose (30 mg/kg) MP was not superior to
low-dose MP  (2 mg/kg)  in blunting the  systemic  inflammatory  response  to
CPB in pediatric  patients undergoing open heart  surgery.

P543
Could  high  cardiopulmonary  pump  flow  prevent  neurological
impairment  in pediatric  non-blood  open  heart  surgery?
Masayoshi  Nagatsu,  Eiji  Murakami,  Masahumi  Yashima, Yujiro Hirasawa,  Masato
Nakajima,  Kiyomitsu Yasuhara
Cifu  Prefecture  Hospital,  Cifu-Shi,  Gifu,Japan

Neurological  impairment, at  least partly  ischemic in origin, has been  issue of
infants  undergoing  non-blood  cardiopulmonary  bypass.  Controversy
continues  about  the  effect  of  temperature, pH, Ht, pump flow, pulsatile  and
nonpulsatile,  anesthesia  and  autoregulation  on  the  brain. To  promote  non-
blood-transfusion  surgery in the smaller infant, to grasp the  safe hemodilution
limit  for their  cerebral  metabolism  is the point.To know the actual scattering
of  cerebral  metabolism  during  pediatric  cardiac  surgery,  we  have  recorded
regional  cerebral  Hb  index (Hbl)  and brain  oxygen saturation  (rSO2) simul-
taneously  using  a  specially-made-near-infrared-spectroscopy-  system
(TOS96,Tostec  Co. Ltd.) since  1997. We employed low-pump-flow  (70-100
ml/kg/min. at  venous side, pulsatile)  from  1997.6 to  1998.9 in  115 pediatric
cases.Then  we changed  it to high-flow  (120-160 ml/kg/min.)  after  1998.10
in  155 cases.We tried  to  keep their  lowest Ht  higher  than  15%.To study  the
effect  of pump flow on  cerebral  metabolism  in  cases undergoing  non-blood
cardiopulmonary  bypass, 30 cases records each  were  analyzed  in detail retro-
spectively. The product  of rSO2  and Hbl  (rSO2*HbI)  sensitively and  signifi-
candy  decreased  soon  after  the  initiation  of  cardiopulmonary  bypass. In  the
low-flow  group, rSO2*HbI  stayed  in  low  level  and  two  of five cases  whose
lowest  rSO2*HbI  went  under  30% of control  (before  pump, on  NLA anes-
thesia)  showed  intermittent  neurologic  impairment  postoperatively.  In  the
high-flow  group, Hbl tended to stay low but in contrast rSO2 recovered soon,
so that rSO2*HbI kept higher than 30% of control in all 30 cases. Its up-down
scattering was smaller than’low-flow  group and  no neurological  impairment
was seen in high-flow group.This rSO2*HbI  difference  in the two groups was
completely  invisible  from  all other  conventional  monitoring  and  laboratory
investigations. High-pump-flow  worked to  shift  up the bottom  line of cere-
bral  rSO2*HbI, suggesting  its superiority  regarding  intraoperative  hemodi-
luted cerebral  metabolism.

P544
Paediatric  myocardial  metabolism  after open  heart  surgery
Amark,  K.,  Ekroth,  R.,  Berggren, H.,  Ekrolh,A.,  Bjork,  K.,  SunnegardhJ.
Department  of  Pediatric  Cardiology,  Queen  Silvia  Childrens  Hospital,  Goteborg,
Sweden

Myocardial  metabolism  was studied in  27 children who  underwent  repair  in
our  institution.  Fuel  preference  was determined  by  comparing  metabolite
concentrations  between  arterial  and  coronary  sinus  blood  (AV-diff)  after
discontinuation  of  cardiopulmonary  bypass.  Patient  median  age  was  7.5
months(l-74)  and  weight  was  7.9  kg(3.7-23.5). Diagnoses  wereVSD(13),
tetralogy(3), AVSD(3), ASD  secundum(2), aortic  stenosis(l), papvd(l)  and
complex(4). Median  bypass time  was 80 min(21-187), aortic  crossclamp time
44 min(8-116), and  inotropic  support  duration  1  day(02̂).  There  were  no
structural  coronary artery problems identified,  and no  hospital mortality. AV-
differences  for  substrates  are shown in the table. Put Table Here, Please There
was a significant  correlation  betweeen  ischaemic  time  and  release  of lactate
(p<0.01). Conclusions: Uptake  of  fatty  acids, ketone  bodies  and  oxygen
suggests  ongoing  oxidative phosphorylation.  Some  dysfunction  of the  citric
acid  cycle  was  found,  especially  in the  patients  with  longer  ischemic  times
demonstrated  by abnormal  lactate metabolism. However, the  whole  popula-
tion  showed  an  uptake  of glutamate  with  alanine  release, reflecting  intense
replenishment  of  citric  acid  cycle intermediates  by  anaplerosis.  Post-bypass
insulin  resistance would account  for inconsistent  uptake of glucose, as well as
contributing  to  the  abnormal  lactate  metabolism  by  inhibition  of  pyruvate
dehydrogenase. This  study  demonstrates  myocardial  fuel  preference  after
uncomplicated  heart surgery  in children, and the experimental  setup  may be
used to compare protection strategies.

P545
Safety  of  aprotinin  use  and  re-use  in  pediatric  cardiothoracic
surgery
Robert  D.B.Jaquiss,  James  S.Tweddell,  Nancy  S.  Ghanayem,  Kathleen  A.  Musatto,
Michael  C.  Zacharisen,  Bert  Litwin
Children’s  Hospital  Of  Wisconsin,  Medical  College  Of  Wisconsin,  Wisconsin,
Milwaukee,  USA

Objectives:We  sought  to determine the  incidence  and  impact of hypersensi-
tivity and  anaphylactic  reactions  to the  serine  protease inhibitor  aprotinin  in
children  undergoing  cardiothoracic  surgical  procedures,  including  those
employing  deep  hypothermic  circulatory  arrest. Methods: In  this  retrospec-
tive review of our entire experience with aprotinin (n=646), 519 cases of first-
time exposure,  101 cases of second exposure, and  26  cases of third  or  higher
exposure  were  reviewed. Reactions  to aprotinin  were  classified  as mild  (skin
wheal  in  response  to  an  intradermal  test  dose  injection-Type  ^  A)  or severe
(development  of  severe, otherwise  unexplained  hypotension  during  the
administration of loading dose  ̂Type B). Case records of patients sustaining  a
reaction  were  reviewed  to  assess the  impact  of  the  reaction  on  the  patients’
subsequent  outcome, as well to survey the strategies implemented  to  manage
the reaction. Results: Reactions occurred  in 4 of 519 first-time exposures (0.8
%), 3 of which  were type A and  1  of which was type B. In second-time expo-
sures, there  were reactions in 3 of 101 (3.0%) patients, 1  of which  was type A
and 2 of which were type B. In third-time or higher exposures, 2 of 26 expo-
sures resulted in reactions  (7.7%), of which one  was type A and one  was type
B. Patients were more likely to  sustain a reaction to aprotinin on  re-exposure
than  on first exposure  (p<0.05  by Chi-square  analysis), although  the  rate  of
reaction  on  initial  or  subsequent  exposure  was low. In  only one  of the  nine
cases with observed reaction to aprotinin  was the drug ultimately not used. In
the  other  eight  cases, modifications  in  the  rate of administration  and/or  the
timing of the  loading  dose  allowed  us to  proceed  with  the  use  of  aprotinin.
No  significant  adverse  sequelae  were  attributed  to  the  use  of  aprotinin.
Conclusion: The  risk  of reaction to  aprotinin  is low  in  children  undergoing
cardiothoracic surgical procedures, even with multiple exposures to the medi-
cation. Reactions  are  more  likely  with  re-exposure. When  reactions  occur,
management strategies for alternative delivery of the medication allow for safe
usage of the drug.

P546
The  effects  of  modified  ultrafiltration  on  respiratory  function  after
the cardiopulmonary  bypass
Takeuchi T, Kaneko  T, Harada Y, Watanabe M,  Ishikawa  N
Nagano  Children’s  Hospital,  Naganojapan

We  evaluated  the  effects  of  modified  ultrafiltration  (MUF)  on  respiratory
function  of  patients  with  congenital  heart  disease  and  increased  pulmonary
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blood  flow, who  underwent  intracardiac  repair  without  blood  transfusion.
Thirty-two  consecutive patients, less than  10kg in weight, were  divided into
two  groups;  16 with MUF  (group M)  and  16 without  MUF  (group  Q.We
calculated  the arterial/alveolar oxygenation  ratio (a/APO2)  and  oxygenation
index  (OI). They  were  compared  at  the  end  of  cardiopulmonary  bypass
(before  MUF  in group M)-[l], at the  end  of operation  (after  MUF  in group
M)-[2]  and  at  the  first  examination  of blood  gas  analysis  at ICU-[3]  respec-
tively. There  was no statistical significance  between two groups in age at oper-
ation,  cardiopulmonary  bypass  time  and  minimum  hematcrit  during
operation.  a/APO2  were  [l]0.675,  [2J0.733  and  [3]0.764  in  group  M,
[1J0.712, [2J0.720 and [3J0.648 in group C respectively/In group M,a/APO2
before  and  after MUF did not  differ, but  that  at ICU  improved comparing to
that  before  MUF  (p<0.05). On  the  other  hand, a/APO2  showed  no  change
in group C. At ICU, a/A PO2 of group M  was significantly  better than that of
group  C  (p<0.05).There  was no  significant  difference  in  OI between  group
M  and group  C. In  conclusion, MUF  improves  oxygenation  ability  after  the
cardiopulmonary  bypass  by  decreasing  the  postoperative  physiological  shunt
which  was refl

P547
Development  of  a  cardiopulmonary  bypass  system  with  extremely
low priming  volume  for  the pediatric  open heart  surgery
Masaaki  Koide,  Norihisa  Kitamoto,  Norio  Kamitani,  Yoshihumi  Kutiii,  Hiwharu
Hikawa,  Sakasi  Noji,  Masashi  Seguchi  Seirei
Hamamatsu  Central  Hospital,  Hamamatsu,  Slrizuoka,  Japan

When  considering  bloodless open-heart  operation  for  the  pediatric  patients,
priming  volume of the pump  system  is key to success. If extreme  hemodilu-
tion is neglected, organ damage may occur.We have developed a pump system
with  an  extremely  low  priming  volume  to  minimize  hemodilution.
<Methods>  A  separated  type  heart-lung  machine  was  used  by  which  the
system  could  be  freely  laid  out.To  reduce  the distance  between  clean  opera-
tive  area and pump system, we used  a sterile sheet with  tubes piercing it.The
smallest  applicable  oxygenator  and  arterial  filter  were  selected  according  to
patients’ size. Between  Dec  1999 and  Oct  2000, this  system  was used  for  28
cases (VSD,ASD,TOF). Body  weight  was 4.9  to  17.3 kg  (mean  8.9 + / -  3.9
kg)  and  age  was 5  months  to  6 y.o. (mean  1.5  + / -  1.4  y.o.). <Results> The
priming  volume  for  the patients  weighing  under  6.5  kg  was reduced  to  168
ml  (136 ml without  an arterial  filter). For the patients weighing between  6.5
and  9.5  kg, the  priming  volume  was  190 ml  and  for  9.5̂17 kg patients, the
volume  was  220ml.  No  case  was  given  homologous  blood  transfusion.
Hematocrit  and platelet count  before  bypass, during bypass (minimun value),
and  after  bypass  were  33.1+/-4.6%, 25.5+/-6.3xl04/mm3,  21.4+/-4.2%,
15.8+/-4.9  xlO4/mm3, and  29.6+/-5.0%, 20.0+/-7.2  xlO4/mm3  respec-
tively. No  organ  damage  was noted  in  this series. Recendy,  we could  further
develop  this system  and smaller  size  with  147 ml  (112ml  without  an  arterial
filter)  was realized. By this newest system, 3kg baby could be operated without
blood transfusion. <Conclusions> We have developed extremely low priming
volume  system  which  could  broaden  application  of bloodless cardiac  opera-
tion  for  the  small pediatric patients.

P548
The  effects  of  volume  and  pressure  hypertrophy  on  myocardial
adenosine  triphosphate  (ATP)  level  and  function  in  children  with
acyanotic  heart  disease
Hani  K  Najmjack  Wallen*,  William  G. Williams*,  Carin  Wittnich*
King  Saud  Univ. Riyadh,  Saudi Arabia;  *Unii>ersity ofToronto,Toronto, ON,  Canada

Objective:The  effect  of  volume  and  pressure  overload  hypertrophy  on
myocardial ATP  levels  has been studied  in  animals. It  is not  clear  whether
these  findings  are  applicable  to  humans. This  study  was designed  to  delin-
eate  if volume and pressure hypertrophy  affect  myocardial ATP or  function
and  clinical  outcome.  Methods: 14  children  were  recruited,  the  volume
overload  children(group  l;n=6)were  children  withVSD  with  2ry  right
ventricular  muscle  bundle(VSD/RVMB). The  pressure  overload  chil-
dren(group  2;n=8)were  children  born  with  tetralogy  of  Fallot  and  had a
preoperative  saturation>90%  (Pink TOF). ATP  was  measured  from  RV
biopsies  taken:a)pre-ischemia,b)15  min  of  ischemia,c)end-ischemia,d)15
min  reperfusion.  Ejection  fraction(EF)was  measured  by  echocardiog-
raphy.Results:The  preoperative  age, weight  and  saturation  were  similar  in
both  groups.The  total  pump  time(137  vs  102  min; p=0.02)was  longer  in
group  2.The  ATP  values  did  not  differ  significantly  between  the  two
groups  at  each  interval  a)21.7  vs  21.9,b)18.6  vs  16.3,c)11.7  vs  15.4  and
d)12.6  vs 15.8; NS).The  pre and post op EF were also similar(67  vs 66%,68
vs  67%  respectively;NS),as  was the  length  of  inotrpic  support(34  vs  29

hours;NS).The  postoperative  ventilatory  support  tended  to  be  longer  in
group  2  (8  vs 66  hours;p=0.1).Although  not  significant,  both  the  mean
ICU  stay  (41 vs  116 hours;p=0.21)and  mean  hospital  stay  were longer  in
group  2  (7  vs  16  days).Conclusions:In  acyanotic  children  it  seems  that
volume  and pressure  overload  effects  on ATP  and  function  are similar  and
yet  the  clinical  course  is prolonged  in  children  with  pressure  overload
hypertrophy. This  suggests  that  the  difference  seen  in  clinical  outcome  is
not  explained by the ATP levels or mechanical performance  of the  heart.

P549
Neuroprotective  effect  of  deep  hypothermia  in  a  piglet  model  of
cardiopulmonary  bypass with  circulatory  arrest
H  Abdul-Khaliq,  S  Schubert,  D  Troitzsch,  A  Wehsack,  W  Boucher,  E  Gutsch,
M  Hubler, VAlexi-Meskislwili,  R  Hetzer,  Stoltenburg-Dindingeri,  PE  Lange
Dept.  of pediatric cardiology,  Deutschcs  Herzzentrum  Berlin, Berlin,  Germany

Purpose: We evaluated  the  mode  of  neuronal  cell  injury  in  neonatal  piglets
with  respect  to  deep  hypothermic  circulatory  arrest  (DHCA)  duration  and
the  possible  neuroprotective  effects  of  hypothermia.  Material;  Sixteen
neonatal  piglets  (age  <  10 days, weight  1.9 + / -  0.5  kg bw) were  included  in
this study.The animals were devided in 3 groups: control with sham operation
(n  = 6), DHCA  for  60 min  (n  =  5), DHCA  for  120 min  (n =  5). All animals
were  anaesthetized,  intubated  and  mechanically  ventilated. After  rewarmed
reperfusion  the animals were monitored  for 6 ^  8 hours prior to  sacrifice.The
brains  were  immediately  removed  for  histological  and  immunohistological
studies. Neuronal  cells  (540 + / -  20)  were  counted  in  sector  CA4  of  the
hippocampus  of  each  animal. Sectors  CA1  ^  CA3  and  dentate  gyrus  were
examined  fornecrotic  and apoptotic  neurons. Results: The main  preliminary
results  were  the quantitative  differences  of  cell  injury  including  the perivas-
cular  astroglial  cells  according  to  duration  of  cold  ischemia. Neuronal  cell
damage was predominantly found in sector CA4.By prolongation of ischemia
up  to  120  min  the  amount  of  necrotic  cells  in  the  CA4  region  increased
dramatically  from  0.5% to  89%. Additionally, necroses in  the  CA1̂3 regions
occurred  and  apoptotic  cell  death  in  the  dentate  gyrus  reached  20%.
Conclusion: Deep  hypothermic  homogeneous  systemic  perfusion  prior  to
circulatory  arrest  for  less than 60 min  is an effective  neuroprotective  method
when  total circulatory arrest  for blood  free surgical procedure  is required.

P550
Cardiopulmonary  support with extracorporeal  membrane  oxygena-
tion  for postcardiotomy  low  output  syndrome  in  children
Futtatsu T, Ohtake  S,  Sawa Y, Fukushima  N,  Kagisaki  K,  Ueno T, Suhara  H,  Iwai  S,
Ono  M,  Shibukawa T, Matsushita  T, Matsuda  H
Osaka,  Suita,Japan

Although outcome of surgical repair for congenital heart disease has improved,
postcardiotomy low output syndrome(LOS) still remains major  cause of oper-
ative death. Extracorporeal membrane oxygenation  (ECMO) has been used as
a life-supporting  device  for  such  a situation  as well  as in  adult  population. In
this  study, we reviewed our  experience  of ECMO  for  treating  with  LOS  in
children. During  the  8-years  period  since  1992,  15 patients  (under  15 years
old) were placed on ECMO  for crush after  cardiac surgery in our  institute.We
introduced  heparin-coated(HC)  ECMO  circuit  instead  of  non-coated(NC)
one in  1996, and 10 patients were treated since then.With HC  anticoagulation
was limited  to maintain ACT to  150 sec, whereas  300 sec or more  with  NC
circuit  by high dose heparin infusion.They  underwent definitive  repair opera-
tion in 9 and palliation in other 6. Indications for initializing ECMO  were low
oxygen saturation caused by unbalanced pulmonary blood  flow  after  palliative
operation  in 6, severe ventricular  dysfunction  in 8 and postoperative PH crisis
in  1. Nine  of  15 patients  (3/5  in NC, 6/10  in HC)  were  able to  be  weaned
from ECMO  after  2.5̂12 days support  and 7 were long-term survivors. After
introducing  HC  circuit,  all  the  patients  placed  on  ECMO  for  ventricular
dysfunction  were successfully  weaned from it. In contrast, no patient treated  for
hypoxia  after  palliation could be removed ECMO. Among the 7 patients who
were  survived, no  major  complication  was detected  in  5  with  HC,  whereas
other  2 with  NC  had  neurological  deficit.  Postoperative  bleeding  of  patient
placed  on NC  was significantly  higher  than  that  on  HC. We  conclude  that
ECMO,  especially  with HC,  is  useful  in  pediatric  population  for  ventricular
failure  after  definitive  repair  as well as in adults.

P551
Heart  failure  impairs  vasomotor  functions  of  the  mesenteric  bed
after  cardiopulmonary  bypass
Terezia B.Andrasi,  Endre  Zima,  Hajnalka  Vago, Viola Kekesi,  Sandorjuhisz-Nagy,
Gabor  Szabo*

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


3rd World Congress of  Pediatric Cardiology & Cardiac Surgery  197

Department  of  Cardiovascular  Surgery, Semmeluvis  University, Budapest,  Hungary;
*Department  of Cardiac Surgery,  University  of Heidelberg, Germany

Background: Mesenterial  dysfunction  is a rare but  severe  complication  after
open heart  surgery which  may be  aggravated  by coexistent  heart  failure. The
aim  of  this  study  was  to  investigate  the  effects  of  cardiopulmonary  bypass
(CPB)  on  intestinal  vascular  endothelial  and  smooth  muscle  function  in a
canine  model  of  heart  failure.  Methods: In  6  dogs  volume  overload  heart
failure  was created by femoral  arterio-venous shunt, 5 healthy  animals served
as control. Heart  rate (HR), mean  arterial  pressure  (MAP), mesenteric  blood
flow (MBF) and mesenteric vascular resistance (MVR) were measured  before
and  after  90  minutes  of  cardiopulmonary  bypass.  Reactive  hyperemic
response  and  the  response  to  acetilcholine  (ACH)  and  sodium-nitroprussid
(SNP) were expressed  as percent change of MVR. Results: Before  CPB, base-
line  hemodynamics  (MAP: 125–5  vs  117110  mmHg, MVR: 0.9610.03  vs
0.9910.17  mmHg-3min/ml),  reactive  hyperemia  (-5315  vs -53+2%)  and
response  to ACH  (-4113  vs -5516%)  and SNP  (-6814  vs -5614%)  did  not
differ  significantly. In both groups, 90 minutes CPB led to a similar  significant
drop of MAP (60+17 and 51+6 mmHg, respectively, p<0.05  vs baseline)  and
also  of  reactive  hyperemia  (-16+5  vs -26115%, p<0.05  vs  baseline). After
CPB, response to ACH (-22+9  vs -4219%, p<0.05)  and to SNP (-1414  vs -
5017%, p<0.002)  showed  a more  pronounced  decrease  in  the  heart  failure
than in the control group. Conclusions:The  development  of heart  failure  per
se does not attenuate mesenteric  vasomotor function. However, CPB induces
some impairment  of mesenteric endothel- dependent  vasodilatative  response
and  deeply  damages  its  endothelial  independent  function  in  heart  failure
animals. This  phenomenon  may  have  an  impact  on  the  higher  incidence  of
mesenteric  complications  in young patients with manifest  heart  failure.

P552
Evaluation  of  six  pediatric  cardiopulmonary  bypass  pumps  during
pulsatile  and nonpulsatile  perfusion
Undar.A.,  Eichstacdt, H.C.,  Masai,T.,Yang,  S.Q.,  BigleyJ.,  McCarry,  M.,  Mueller,
M.,  Deady, B.A.,  Portcr.A.,  McKay,  K.,  Fraser,  CD.  Jr.
Baylor College Of  Medicine  /Texas  Childreti’s Hospital, Houston,TX,  USA

Purpose: This  study  evaluated  six  pediatric  cardiopulmonary  bypass  (CPB)
pumps  in  terms  of  energy  equivalent  pressure  (EEP)  during  CPB  with
pulsatile and nonpulsatile perfusion  in a neonatal piglet model.The EEP is the
ratio  between  the  area beneath  the hemodynamic  power  curve  and the  area
beneath the flow curve. Methods:Thirty-nine  piglets, with  an average weight
of  3 kg, underwent  CPB  with  a  hydraulically  driven  physiologic  pulsatile
pump  (PPP; n=7), Jostra  HL-20  pulsatile  roller  pump  0ostra-PR;  n=5),
Stockert  SIII  pulsatile  roller  pump  (SIII-PR;  n=6),  Stockert  SIII  mast-
mounted  pulsatile  roller  (SIII-Mast-PR;  n=7), Stockert  SIII  mast-mounted
nonpulsatile  roller  pump  (SIII-Mast-NP; n=7), or  Stockert  CAPS  nonpul-
satile roller pump (CAPS-NP; n=7). After  initiation of CPB, the  piglets  were
subjected  to  20  minutes  of  hypothermia,  60  minutes  of  deep  hypothermic
circulatory  arrest (DHCA), 10 minutes of cold reperfusion, and 40 minutes of
rewarming.  In  all  groups, the  pump flow rate  was  150 ml/kg/min,  and  the
mean arterial pressure  (MAP)  was 45 mmHg. During pulsatile  perfusion,  the
pump  rate  was  150 bpm, and the  stroke  volume  was  1 ml/kg. The  following
results  were  obtained  during  normothermic  CPB  (15 minutes  on  pump):
Pump % Change  (from  MAP to EEP) % Change  (from ECCP to EEP)  PPP
1313* 46113*Jostra-PR  511**  1312** SIII-PR 411** 9+1**  SIII-Mast-
PR -0.3+1.6  1.213  SIII-Mast-NP -0.211.8  1.311.8 CAPS-NP 110 2112.6
*P<0.05,  PPP  vs. other  groups; **P<0.05, Jostra-PR  & SIII-PR  vs. other
groups; ECCP  =  extracorporeal  circuit  pressure The  results obtained  during
hypothermic  CPB  and  after  rewarming  were  identical  to  those  obtained
during normothermic  CPB. Conclusions: Pulsatile flow with the  PPPJostra-
PR,  and SIII-PR  pumps produces  higher  hemodynamic  energy, which  may
improve vital-organ  perfusion  during CPB.

P553
Pulsatile  versus  nonpulsatile  perfusion  and  vital  organ  blood  flow
using  a new pediatric  cardiopulmonary  bypass  pump
Undar,A.,  Eichstaedt, H.C.,  BigleyJ.,  Deady, B.A.,  Porter, A.,  Vaughn, W.K., Fraser,
C.D.Jr.
Baylor College Of  Medicine  /Texas  Children’s Hospital, Houston,TX,  USA

Purpose:The objectives of this study were twofold:  1) to investigate the  effects
of pulsatile perfusion  (with a new pediatric pump) and the  effects  of nonpul-
satile  perfusion  (with  a conventional  pediatric  pump) on  cerebral, renal, and
myocardial blood flow and on regional cerebral oxygen saturation (rSO2) and
2)  to  quantify  the  pressure  and  flow  waveforms  in  terms  of  hemodynamic

energy,  using  the  energy-equivalent  pressure  (EEP)  formula,  for  direct
comparison.  Methods:  Fourteen  piglets  (mean  weight,  3  kg)  underwent
perfusion  with  either  a  new  pulsatile  pediatric  pump  that  has  a  miniature
roller  head  (n=7)  or with  a conventional  nonpulsatile  pediatric pump (n=7).
After  initiation  of  CPB, all  animals  were  subjected  to  25  minutes  of  core
cooling  (rectal  temperature,  18oC),  followed  by  60  minutes  of  deep
hypothermic  circulatory  arrest  (DHCA), 10 minutes of cold  reperfusion,  and
40 minutes of rewarming. Blood flows to vital organs were assessed with radi-
olabeled microspheres, and rSO2 levels were assessed with near-infrared spec-
troscopy. Results: The  pulsatile  and nonpulsatile  groups  had  no  significant
differences  in cerebral, renal, and myocardial blood flow at any of the  experi-
mental  stages. DHCA  significandy  decreased  the  vital-organ  blood  flow  in
both groups (p,0.001).The post-CPB rSO2  was higher  in the pulsatile group
(45.3%11.6% vs. 38.8%12.6%; P<0.05).The  average change  in arterial pres-
sure  (MAP)  (from MAP to EEP)  was -0.3%il.6% in the pulsatile group  and
-0.17%11.8% in  the  nonpulsatile  group  (P=NS). Conclusions: The  pulsatile
and  nonpulsatile  groups  had  no  significant  differences  in  hemodynamic
energy, and CPB with DHCA  impaired cerebral, renal, and myocardial blood
flow in this pediatric  model.Therefore, not  all pulsatile roller pumps generate
sufficient  energy to provide adequate blood flow to vital organs.

P554
Effects  of temperature  and circulatory  arrest on  cerebral  blood  flow
during  and  after  pulsatile  cardiopulmonary  bypass
Undar,A.,  Masai,  T,  Yang, S.Q.,  Eichstaedt, H.C.,  McCarry,  M.,  Vaughn,  W.K.,
Fraser,  C.D.Jr
Baylor  College Of  Medicine  /Texas  Children’s Hospital, Houston,TX,  USA

Purpose: The  objective  of  this  study  was to  investigate  the  impact  of  deep
hypothermic  circulatory  arrest  (DHCA)  versus  hypothermic  cardiopul-
monary  bypass  (HCPB)  on  global  and  regional  cerebral  blood  flow  (CBF)
during  pulsatile  perfusion  in  a  neonatal  piglet  model. Methods: The  piglets
were divided into DHCA (n=6)  and HCPB (n=6) groups. A pediatric physi-
ologic  pulsatile  pump  was  used  in  all  experiments. The  HCPB  group  was
subjected  to  15  minutes  of  cooling, followed  by  60  minutes  of HCPB,  10
minutes of cold reperfusion, and  30 minutes of rewarming.The DHCA group
underwent hypothermia  for 20 minutes, DHCA for 60 minutes, cold  reperfu-
sion  for  10 minutes, and rewarming for 40 minutes. In both groups, the pump
flow (150 ml/kg/min), pump  rate (150 bpm), and stroke  volume  (1  ml/kg)
remained constant.The  aorta  was cross-clamped  for  60 minutes  at  18oC  for
DHCA and 25oC for HCPB. A radiolabeled microsphere technique  was used
to  measure  the  global  and  regional  CBF  (ml/lOOg/min). Results: The  CBF
decreased  by  48%  during  deep  hypothermia  at  18oC  (before  DHCA)
compared  to  hypothermia  at  25oC  (10618%  vs. 55+6%; P<0.05).  After
rewarming, the global CBF decreased by 45% more in the DHCA group than
in the HCPB group  (87115% vs. 48+7%; P<0.05). Fifteen  minutes  after  the
end of CPB, however, the global CBF was reduced  by only  25% more in the
DHCA  group  than  in  the  HCPB group  (56111%  vs. 42+8%; P=NS).The
blood flow pattern in the right  and left  hemispheres, cerebellum, basal ganglia,
and brainstem was similar to that  of the global CBF. Conclusions:The  impair-
ment  of CBF caused  by the  use  of DHCA  may be minimized  with  pulsatile
perfusion, which  rapidly increases CBF recovery after  CPB with DHCA.

P555
A reusable  training  circuit  for cardiopulmonary  bypass
Cuy  Millette,  Lothar  Broecker,  Garry Cornel, Nihal Weerasena
Children’s  Hospital  Of  Eastern  Ontario,  Perfusion  Department,  Ottawa,  ON,
Canada

At the turn of the millennium, perfusion  teaching programs were faced  with
a  significant  difficulties. The  number  of  students  in  paediatric  perfusion
training  had  increased  and more importantly  the number  of paediatric  open
heart  procedures  had  decreased  due  to  a  variety  of  reasons.  In  addition,
surgeons  preferred  an  experienced  perfusionist  for  complicated  procedures.
Hence they could barely satisfy  the minimum requirements of paediatric cases
established  by  the  teaching  programs. The  idea  of’a  teaching  circuit’  that
could  reproduce  and  simulate  cardiopulmonary  bypass  was  designed. The
trainee  is able to manipulate the cardiopulmonary  bypass circuit according to
patient’s  responses, perform  perfusion  related  maneuvers  in  establishing  and
maintaining  haemodynamic  stability. The  aim  of  the  study  was to  design a
circuit  to  simulate  initiation  of  bypass  for  paediatric  and  if required,  adult
patients, maintain stability during varying clinical situations and then to wean
off cardiopulmonary bypass.This circuit also provides the trainee an opportu-
nity to learn  perfusion  related  techniques  i.e. cardioplegia  delivery,  ultrafilta-
tion and modified  ultra  filtration. Suction, venting lines and cell  saver can be
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adapted  to  this  circuit,  according  to  the  establishment  protocol. The  equip-
ment  used  was reusable and non sterile, and  is divided into a patient compo-
nent  and  permsionist  component. The  patient  side, when  controlled  by  an
experienced  perfusionist,  could  reproduced  clinical  features  such  as, changes
in arterial blood pressure(systolic/diastolic)  and central venous pressure varia-
tion that  will  affect  the arterial pressure. It  is our belief that  this circuit  will be
an invaluable tool in teaching perfusion  students, cardiac surgery residents and
other disciplines related to perfusion.To  our knowledge, there  is presently no
dedicated,  reusable  anddisposable  circuit  for  perfusion  training, that  would
allow them  to practice  perfusion  related  techniques  before  being exposed  to
clinical situations.

P556
Extending  the  capability  of  mechanical  cardiopulmonary  support:
rapid, portable,  flexible
Hamian,  R.  L.,  Ojito.J.W., PoeJ.B.,  Bolivar,J.M.,  Rossi,A.F,  Dobrolet,  N.C.,
Nykanen, D.C,  Zalm, E.M.,  Burke, R.P
Miami Cliildren’s Hospital, Miami, FL,  USA

We designed  a novel cardiopulmonary  support  (CPS)  unit  to  overcome  the
limitations  of conventional  extracorporeal  life  support  (ECLS)  circuits. This
unit  allows  rapid  deployment  (less  than  2 minutes),  asanguinous  prime,
augmented  venous  drainage  for  excellent  cardiac  decompression,  extreme
portability  (including  medical  transport  helicopters)  and  heparin-bonded
components  allowing  support  without  systemic  heparinization. This  new
circuit  has  allowed  us  to  extend  the  capabilities  of  CPS.  Prospectively
collected  data  over  a  five-year period  was  evaluated  for  risk  and  outcome
variables.  Fifty-three  children  (age  1  day  to  14.7  years)  underwent  CPS
support  (mean  time  52  hours)  with  23/52  (44%)  surviving  to  hospital
discharge and 38/52  (73%) surviving to decannulation. Overall, 34/52  (65%)
were  supported  after  heart  surgery. Support  was  initiated  on  14 patients  in
the O R  (3/14, 21% survived)  and  on  20  patients  postoperatively  in  the
Cardiac ICU  (9/20,45% survived). Patients initiated  in the OR  or  immedi-
ately  postoperatively  received  no  heparin  until  bleeding  was  controlled.
Mean  time  of  CPR  on  patients  initiated  on  support  emergently  for
cardiopulmonary  arrest  in  the  ICU  was  12 minutes. Six patients  were  initi-
ated  on  CPS  at  an  outlying  institution  and  transported  by helicopter  with
2/6  (33%)  surviving. Two  patients  were  initiated  on  support  emergently  in
the  cardiac  cath  lab  and  both  survived.  Eight  patients  underwent  cardiac
catheterization  on  support  (5/8, 63% survived), 4/8  had  interventions  on
support  (3/4, 75% survived).  Six  patients  underwent  preoperative  support
and  all  survived. One  patient  was converted  from  conventional  ECMO  to
CPS  without  anticoagulation  for  support  during  surgery  to  control  exan-
guinating pulmonary  hemorrhage. Rapid  deployment  capability, portability
and  decreased  requirement  for  anticoagulation  has  allowed  the  rescue  of
otherwise  unsalvageable  children  with  this CPS  system. We believe  it  is the
method  of choice  for cardiopulmonary  support  in children.

P557
A quality control/quality  improvement (QC/QI)  program  for pedi-
atric  perfusionists
Grist  C,  KinggardJ.,  Mattes  M.,  Dunne  H.,  Lojland  G
Tlioracic and  C V  Surgery, Kansas  City,  Missouri,  USA

A perfusion  QC/QI  program  has 4 interwoven  aspects: 1) Risk  equalization:
All cases are ranked by risk category, weight, pump time and cross-clamp time.
They  are  assigned  to  each  perfusionist  to  ensure  equal  exposure  to  similarly
ranked  cases. 2) Outcome  assessment: Specific  end-points  include  defibrilla-
tion rate, post-MUF hct, blood  use, ECMO  use, 1st and 2nd anion gap values,
length  of  stay, patient  charges  and mortality.  Cases with  an end-point  falling
outside  a  –  2  SD  range  are  examined  for  the  cause  of  the  variation.  3)
Performance  assessment: Each perfusionist  performs  case reviews on the other
perfusionists  monthly  to  ensure  on-going  compliance  to  protocol  and  to
identify  variations in technique  that cause out of range end points, both good
and bad. Techniques  leading  to  improved  end  points  are  adopted  as protocol
and  those  leading  to  worsening  end  points  are  abandoned.  4)  Evaluation:
Cases  subcategorized  by  weight  and  risk  category  are  compared  to  earlier
subcategory  patients  to  further  identify  areas  needing  improvement. This
QC/QI  program  has  guided  improvements  in  modified  ultrafiltration  and
recalcification  with  a correlative  increase  in post-MUF  hcts and  decreases  in
length of stay, patient  charges and mortality. This program  can also be used to
identify  and rectify  non-perfusion  related variations such as seasonally associ-
ated mortality.

P558
Design  of  pediatric  bypass  circuit  permits  reduction  in  circuit
volume  to optimize hematocrit  in  infants.
Dunne  H.,  Mattes M.,  Grist  G,  Lojland  G
Tlioracicand CVSurgery,  Kansas  City,  Missouri,  USA

A circuit designed for flows of 800 ml/min  or less has a non-variable compo-
nent  (180  cc  prime  volume)  and  a  variable  component  (160  cc  prime
volume)  totaling 340 cc prime volume. Non-variable components include an
oxygenator, bubble  trap, arterial/venous  loop  and  associated  tubing.Variable
components include a hard shell venous reservoir, a cardioplegia  set, a hemo-
concentrator  and  associated  tubing. Reduction  in  circuit  volume  through
manipulation  of  variable  components  can  decrease  the  operating  volume
from  340  cc 180  cc. This  is achieved  by  draining  the  160  cc  volume  of  the
variable  component  back  into  the  venous  reservoir  and  using  concurent
hemoconcentration to transfer the red cells into the non-variable  component,
optimizing  the hematocrit  prior to the  end of CPB. Typically, the  hematocrit
can be increased about 9% using this variable technique.This is comparable to
hematocrit  increases after  modified  ultrafiltration  (MUF) and gives the  perfu-
sionist the option of optimizing the hematocrit without adding additional red
cells or using MUF.

P559
Affect  of  early  recalcification  on  morbidity  after  cross-clamp
removal  during pediatric  cardiotomy.
Grist  G,  KinggardJ.,  Lojland  G.
Tlioracic and  CV  Surgery, Kansas  City,  Missouri,  USA

Quality  control  evaluation  of  perfusionist  performance  on  patient  outcome
detected  differences  between  2  perfusionists  within  similar  patient  popula-
tions  (GG,  n =  33  vs. JK,  n  =  31). The  main  differences  (p<0.05)  were
between the  1st anion  gap (AG in mEq/L)  after  surgery (GG =  14.7 –  4.8 vs.
JK =  11.7 –3.0), the subsequent AG@  12 hrs. post-op (GG =  11.2 –  4.4 vs.
JK = 8.6 –  2.3), the length of stay (LOS) in days (GG = 9.3 – 6.1 vs.JK = 6.8
–  4.6), and  the patient  charge  (GG  =  $68,580  –  42,341  vs.JK  =  $50,069  –
27,765). Case reviews demonstrated  a  difference  in  timing  of  recalcification
after  cross-clamp removal  (GG = 5 min. vs.JK = 2 min).A review of 297 cases
using  delayed recalcification  showed  a LOS  =  10.1  –  16, mortality  =  6.4%
and  ECMO  use  =  3.0%. A  review  of  178  cases  using  early  calcification
showed a LOS = 8.6  –  10.5, mortality =  3.4% and ECMO  use =  1.7%. Based
on the improved patient outcomes of JK, early recalcification  became standard
procedure.  Low ionized  calcium  (iCa)  may  reduce  reperfusion  damage  after
aortic  cross-clamp  removal. Typically, recalcification  occurs  after  a period  of
reperfusion  by blood with a low iCa. While iCa is a known mediator of reper-
fusion  injury, the  optimal  period  of  reperfusion  may  be  very  short  or  the
detrimental  effects  of  iCa  may  be  blunted  if administered  while  the  heart  is
still cold.Without  adequate  iCa  availability, the contracting  heart  lacks  vigor
and may be subdety damaged by distention during rewarming.

P560
Vacuum  assisted venous  drainage  (VAVD)  in pediatric  cardiotomy
Grist C ,  KinggardJ.,  Mattes  M.,  Dunne  H.,  Lojland  G.
Tlioracic and  CV  Surgery,  Kansas  City,  Missouri,  USA

VAVD  offers  several  advantages  to  the  pediatric  perfusionist  and  cardiac
surgeon. VAVD eliminates  air  locks  and  permits  the  use  of  smaller  venous
cannulae  and lines than with gravity drainage. In selected  cases.VAVD elimi-
nates  the  need  for  tourniquet  placement  around  vena  cavae, thus  reducing
dissection and bleeding, particularly  in redo cases.VAVD also gives the  perfu-
sionist  some  active  control  of  the  venous  return  by  manipulation  of  the
suction  applied  to  the  venous  line. Potential  advantages  that  are  currently
undergoing  evaluation  include  a  reduction  in  the  weight  cut-off  for  clear
prime,  reduced  MUF  time, increased  post-MUF  hct  and  reduced  blood
donor  exposure  in  a circuit  designed  for VAVD  use. Potential  disadvantages
include  the  generation  of  air  microemboli  under  vacuum  that  could  pass
through  the oxygenator and bubble trap and the possible over pressurization
of  the  cardiotomy  and  venous  reservoirs. However,  no  emboli  have  been
detected  by  the bubble  monitor  and  careful  visual  inspection  of  static  high
points  in  the  circuit  have  failed  to  detect  the  coalescence  of  air  emboli. A
whistling  safety  valve  alerts the perfusionist  to the danger of over  pressuriza-
tion. The  advantages  ofVAVD  out  weigh  the  disadvantages  making  it  an
important  adjunct  to perfusion  strategy during pediatric  cardiotomy.
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P561
Zero  balance  ultra  filtration  reduces  exogenous  substrate  loads  in
blood  primes  for  pediatric  pump  primes  and  post  pump  transfu-
sions: a prospective  study
Allen  P., Henderson M.,  Won-Stevens}.,  Lee}.,  Bunill  L.
Children’s  Hospital  of Western Onatrio, Division  of London  Health  Sciences Centre,
London,  ON  Canada

Objective: A prospective  randomized  pilot  study  was performed  on  15 chil-
dren  undergoing heart  surgery to determine  what  effect  Zero Balance Ultra
Filtration (Z-Bu2) would have on reducing the substrate loads associated with
banked blood primes. Methods: The  extra  corporeal  circuit  was primed  with
600cc  of Plasma  Lyte ’A’, one unit  of packed  red cells, and one  unit  of Fresh
frozen  plasma. Utilizing  the  hemoconcentrator  present  in  the  circuit  for
Modified  Ultra  Filtration, the  circuit  prime  was hemoconcentrated  down  to
the  200cc  level  in the  cardiotomy  reservoir. Then  a total of 400cc  of Plasma
Lyte ’A’  was  slowly  infused  into  the  circuit,  with  simultaneous  removal  of
crystaloid  via the hemoconcentrator, to maintain the 200cc level in the reser-
voir. Upon  completion,  100-150  cc  of  the  Z-Buffed  reconstituted  whole
blood  was removed  for  reinfusion  post  pump. Pre  and  post  Z-Buff  glucose,
potasium, urea and lactate  levels where measured. Results: Initial results show
that a more physiologically correct pump primed  was achieved, with a signif-
icant  decrease  in  the  substrate  load. This  allowed  for  a more  metabolically
stable patient  upon weaning from  the circuit. Further  analysis of the  data  will
determine  if  Z-Buff  impacts  upon  morbidity  and  mortality  for  children,
particularly  neonates  undergoing  complex  heart  surgery. Conclusions:  It  is
possible  to  achieve a more physiologically  correct  pump prime  using the  Z-
BufT technique. How  Z-Buff  reduces morbidity  and  mortality will  be  deter-
mined with further  analysis with a larger study population.

Pulmonary Hypertension, Pulmonology
P562
Potential  obstructive  structure of  peripheral  bronchi  in  the  fetal  rat
displaying tetralogy of  Fallot  characterized  by  an absent  pulmonary
valve
Tanaka, T., Monma, K.,  Onodera, T., Ohno,  77, Ozawa,A.,  Yamaki,  S
Tolioku  University School  Of  Medicine, Sendai,  Miyagi, Japan

In  cases of Tetralogy  of  Fallot  (TOF)  with  absent  pulmonary  valve  (APV),
markedly enlarged pulmonary  arteries compress main stem bronchi  resulting
in  respiratory  failure.  Moreover,  intrapulmonary  bronchial  compression  by
intrapulmonary  arteries  has  been  reported  during  the  neonatal  period.
Consequently, the  possibility  of potential  obstructive  structure  of  peripheral
bronchi in a fetal rat lung model ofTOF exhibitingAPV was investigated. Bis-
diamine  was administered  to virgin Wister rats.The animals were sacrificed  in
the  near-term  period  and  the  fetuses  were  immediately  frozen.  Following
diagnosis  by sectional  study, examples  of TOF  displaying APV  were  chosen
exclusively. Histologic  study of the lungs by serial section  was conducted  and
compared  with controls.The medial thickness of the hilar pulmonary  arteries
was not significantly  different  in comparison to controls as expressed in terms
of percent  wall thickness  as per our previously reported method. Radial alve-
olar  count  and  bronchial  generations  counts  revealed  hypoplastic  changes
evident  at the acinar level. No changes were apparent at the bronchiolar level.
Computer-aided  three-dimensional  graphic  reconstruction  of  arteries  and
bronchi  demonstrated,  in  instances  of TOF  with  APV, markedly  enlarged
arteries near the hilar level. Pulmonary  arteries and bronchi  displayed orderly
branching  much  like  a  tree  in  the  case  of  controls. The  pulmonary  arterial
pattern  was  parallel  to  the  bronchi.  In  contrast,  bronchi  exhibited  orderly
branching  in  cases  of TOF  involving  APV;  however,  arterial  branching
occurred  in  a  radial  pattern  which  was not  in  parallel  with  bronchi. These
branching  patterns  are  thought  to be  potential  obstructive  structures  which
may appear  as respiratory  fail

P563
Association  of  nitric  oxide  dose  and  methemoglobin  levels  in
patients with  congenital  heart  disease  and pulmonary  hypertension
Riddle,  EM.,  Feltes.T.F,  Rosen,  K.,  FraleyJ.K.,Mott.A.R.,  KovalchinJ.P
Center  For Pediatric  Cardiology, Las  Vegas,  Nl^USA

Methemoglobin (MH)  is produced during metabolism of inhaled nitric oxide
(NO), and high MH  levels may impair oxygen transport. Our study purposes
were  to  determine  the  relation  of NO  dose  to  MH  in  patients  (PTS)  with

congenital  heart  disease  (CHD)  and  pulmonary  hypertension  (PHTN)  and
determine  factors  contributing  to  higher  MH  levels. Demographics, MH
levels, NO  doses and duration, fraction of inspired oxygen (FiO2), and bypass
times  of  all  PTS  treated  postoperatively  with N O  from  1995  to  2000  were
reviewed.  Seventy-five  PTS, ranging  from  0.01  to  30.2  years  (median=0.4
years), were  treated  on NO  doses of 0.5  to  80 ppm  (median=20ppm). NO
duration  ranged  from  0.5  to  858  hours  (median=96  hours). Average  bypass
time was 179 min. MH levels had a direct linear relation to NO dose. For each
ppm increase of NO, MH  levels increased by 0.03  to 0.05 (p<0.001). PTS of
younger  age  (p<0.05)  or  on  higher  FiO2  (p<0.001)  were  likely  to  have
higher MH. NO  duration, bypass time, and weight  did not  affect  MH. Seven
PTS had MH  levels >6%, all had NO  doses of >50ppm. NO  dose has a direct
linear relation to MH  levels in postoperative PTS with CHD and PHTN. For
each  ppm  increase  of NO, MH  increases by  0.03  to  0.05. Younger  age  and
higher FiO2 are contributing  factors to increased  levels. MH  levels >6% only
occurred  in PTS who received  >50ppm of NO; therefore, closer  monitoring
is indicated  for  these PTS.

P564
Plasma  arginine,  citrulline,  nitrite/nitrate  and  cyclic  guanosine
monophosphate  in children  early  after  cardiac  surgery
Chaloupeck,  V,Janousek,J.,  Vojtovic,  P.,  Hucin,  B.,Tlaskal,T,  Kucera, V,  Sprongl,  L
Kardiocentrum,  University  Hospital  Motol,  Prague,  Czech  Republic

Objective: increased pulmonary  vascular reactivity  is frequently  observed  in
infants  after  surgery  for  congenital  heart defects  with pulmonary  hyperten-
sion. We examined  the  role of endogenous  arginine, citrulline, nitric  oxide
(NO) and cyclic guanosine monophosphate  (cGMP) production  in postop-
erative period. Patients: Group A: 15 infants  aged  1 to  17 months  (median 4
months) with severe pulmonary hypertension and  left  to right shunt. Group
B: 7 children aged 2 to  15 years (median 6 years) after  closure of atrial septal
defect.  Group  C: 9  children  aged  1 month  to  3  years  (median  4  months)
after  closed  heart  procedures. Method:  plasma  arginine, citrulline,  nitrites
and  nitrates  (NOx)  and  cGMP  were  determined  by  high  pressure  liquid
chromatography before  and at 2,4  hours after  operation  and on the postop-
erative  Day  1, 2  and  7. Results:  all  patients  survived  and  were  discharged
from  the hospital. In Group A inhaled nitric oxide  was used  prophylactically
in 9 pts at dose  10 ppm for  1 to 9 days (median  4 days). Increased  pulmonary
vascular  reactivity  was observed  in  5  pts. All  pts  in  Group  B and  Group  C
had  uneventful  postoperative  course.  Plasma  cGMP, NOx  and  citrulline
increased  (peak  Day  1)  whereas  arginine  decreased  (nadir  Day  1)  signifi-
cantly  early  after  surgery  in  all  groups. There  was  no  difference  between
groups  in  measured  plasma  variables  at  any  sampling  point. There  was  no
correlation  among  cGMP,  NOx,  arginine  and  citrulline.  Conclusion:
metabolic  pathway arginine  ^  nitric  oxide  -  cGMP  is activated  in  children
early  after  cardiac surgery. Cardiopulmonary  bypass had no  additional  effect
on nitric  oxide  and cGMP production.

P565
amlodipine  for  the  treatment  ofpulmonary  arterial  hypertension  in
children
S.S.  Kothari
All  India  Institute  OfMed.  Scietues, New  Delhi,  India

Six children.aged  1̂18 yrs (mean- 9.5 yrs) with pulmonary  arterial hyperten-
sion (PAH) were treated with amlodipine in addition to digoxin and diuretics.
PAH was primary in 4 and was secondary to shunt lesion (patent ductus arte-
riosus)  in  2  cases. All  patients  were  receiving  maximally  tolerated  dose  of
nifedipine  (30̂90 mg  daily)  and were  not  optimally  controlled. Amlodipine
(instead  of  nifedipine)  was  empirically  started  and  dose  was  gradually
increased  (5̂15 mg  daily). All patients symptomatically  improved and clearly
preferred  amlodipine  to  nifedipine.  Objective  evidence  of  improvement
(control  of congestive  heart  failure, improvement  in  exercise  tolerance, or  in
systolic  time  intervals)  were  present  in  five.In  conclusion, our  preliminary
observations  suggest  that  amlodipine  seems  preferable  to  nifedipine  in  the
treatment  of PAH. Larger controlled studies are  warranted.

P566
Echocardiographic  oxygen  /  tolazoline test  in infants  operated  for a
^  v  canal  or VSD with pulmonary  hypertension
Makowiecka,  £ . ,  BinikowskaJ.,  MollJ.A.,  MollJ.J,  Sysa,A
Cardiology Clinic,  Polish Mother’s  Health  Centre,  Lodz,  Poland

Use  of  echocardiographic  oxygen  and/or  tolazoline  test  could  be  useful
in  predicting  postoperative  pulmonary  hypertension.  28  infants  (mean

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


200  Cardiology in the Young: Vol. 11. Suppl. 1

3.3 months)  with  complete or partial  a-v  canal  and symptoms of pulmonary
hypertension  underwent  total  surgical  repair without  prior  cardiac catheteri-
sation. Methods: 1/  direct PA/Ao  press, indexes were measured  at the  theatre
before  and  after  correction,2/  Echo  -measurements:estimation  of  PA/Ao
press,  indexes, estimation  of  basic  Qp/Qs  index,  after  oxygen  respiration
and/or  tolazoline  iv. Results.:Direct  PA/Ao  press.index  preop. 0.63, postop.
0.43. Echo  values: preop. PA/Ao  press. 0.63, Qp/Qs  index: basic  3.0,  after
oxygen (+38.8%), after  tolazoline  (+30%).Analysed: I gr.-high preop. PA/Ao
press.ind.>0.6  (N.22):a/  postop. AP/Ao  press.0.49, b /  Echo-derived  PA/Ao
press.0.67, c/  Qp/Qs  basic 2.57, d/Qp/Qs  post O2 inh.(+34.4%), e/  Qp/Qs
post  tolazoline  (+29%). II  gr. -  very  high preop.PA/Ao  press.>0.8  (N.7):  a/
0.66, b /  0.76, c/  2.8  d/  +33.1%, e/  +28%,  HI  gr.-  high  postop.PA/Ao
press.>0.6  (N.5)a/  AP/Ao  preop.0.82,  b /  0.77,  c/3.1,  d/  +22.2%  e/
+18.2%.P7 gr-low  postop.PA/Ao  ind.<  0.4  (N.14): a/  0.65, b /  0.59, c/  2.8,
d/  +44.4%, e/  +35.4%. Conclusions: I/Increase  of Qp/Qs  in O2  /  tolazoline
test  " 44% means  good  and  " 22% bad  prognosis  for  postop.  PA  press. 2/
Qp/Qs  index by itself, and preop. PA/Ao press, ind. has small prognostic  value
in infants  with  a-v  canal. 3/  echocardiographic  oxygen/tolazoline  tests  are of
equal  value for prediction of pulmonary hypertension  in infants with  CAV.

P567
Chronic  effects  of  orally  administered  prostacyclin  on  pulmonary
hypertension  with  associated congenital  heart  defects
Matsushita  T.,  Kita  X,  Miwatani  T.,Yoshida  Y,  Kado Y,  Okada  S.
Dept.  Of  Pediatrics, Osaka  University  Graduate  School  Of  Medicine,  Suita,  Osaka,

Japan

It  is  reported  that  intravenouslly  administered  prostacyclin  is  useful  to
secondary  pulmonary  hypertension  (PH)  with  congenital  heart  defects. To
elucidate the chronic  effects  of orally administered prostacyclin  on  secondary
pulmonary  hypertension  with  congenital  heart  defects,  10 patients  adminis-
tered  with  orally  prostacyclin  were  included.  4  patients  were  after  total
correction  (CAVC  in  2.VSD  in  l .TOF  in  1)  and  all  were  with  Down
syndrome.  Other  4  patients  were  associated  with  cyanotic  heart  diseases.
Three  of  them  were  after  bidirectional  cavopulmonary  shunt  (BCPS)  for
PA/IVS, SV and Ebstein anomaly respectively and 1 was no surgical treatment
for  TOF/PA  with  MAPCA.  Remaining  2  patients  were  Eisenmenger
syndrome with ASD and PDA.The  dosage of orally administered  prostacyclin
was  1.5  to 2.0mg/kg/d, and follow-up  time was from 4 months to 3 years and
4 months  (average; 1 year  10 months). Results; 2 of 4 patients  with  PH  after
total  correction, who  had been  orally  administered  prostacyclin more  than  2
years, showed  the  significant  decrese  of  PA pressure  evaluated  by  a  doppler
examination. In  1 patients  with  SV  after  BCPS, the shunt  from  SVC to  RA
decreased and Qp/Qs  increased  after  administeration  of oral prostacyclin, and
as result Fontan operation has been performed  successfully. Other patients had
no  effect. These  results  suggested  that  orally  administered  prostacyclin  for  a
long  time  might  be  useful  for  secondary  pulmonary  hypertension,  in  espe-
cially associated with congenital heart  defects.

P568
The  experience  with  primary  pulmonary  hypertension  at  children’s
hospital of Wisconsin: can we predict who will respond to  vasodilator
therapy?
Stuart  Berger,  Beth  N.  Wfiitstone,  George  Hoffman,  Andrew  Pelech, Robert  Jacquiss,
Tom Rice,Jane  Zlotocha,  Sarah  Bevandic, Mary  Hintcrmeyer,James  Tweddell
Medical  College  Of  Wisconsin,  Milwaukee,  Wisconsin,  USA

Purpose:To  determine  whether  children  with primary pulmonary  hyperten-
sion  (PPH)  have specific  characteristics  that  favor  a response to  vasodilators.
Methods:  All  children  diagnosed  with  PPH  at  Children’s  Hospital  of
Wisconsin  over  an  8-year  period  underwent  standard  work-up  followed  by
cardiac  catheterization  and  acute  drug  testing (n=9). Pulmonary  artery  (PA)
pressure,  wedge  pressure,  thermodilution  cardiac  output,  mixed  venous
oxygen  saturation, transpulmonary  pressure gradient, systolic  PA to  systemic
pressure  ratio,  and  pulmonary  vascular  resistance  index  (PVRI)  were
measured  at  baseline  and  with  acute  drug  testing  (inhaled  nitric  oxide  50
ppm,  intravenous  prostacyclin,  and  oral  nifedipine).  Beneficial  response
during  acute  drug  testing  was defined  as a 25% decrease  in  PVRI  and/or a
25% increase  in cardiac index. Based on  this, patients  were  classified  as either
acute  responders  or  non-responders. Results: Baseline  measurements  were
not significantly  different  between groups; however, the responder group was
younger  at  time  of  diagnosis. All patients  were  started  on  continuous  intra-
venous  prostacyclin, coumadin  and  digoxin. Non-responders  were  listed  for
lung  transplantation.  Because  of symptomatic  right  heart  dysfunction,  one
non-responder  underwent  balloon  atrial  dilatation  during  the  acute  drug

study.  Follow-up  catheterization  data  was  performed  in  the  majority  of
patients.Two patients required lung transplantation prior to the acquisition of
follow-up  data. At  follow-up  catheterization, acute  responders  continued  to
demonstrate  lower  than  baseline  measurements  and  lower  values  than  those
achieved  during  acute  vasodilator  testing. In  non-responders,  hemodynamic
measurements  were  significantly  decreased  from  the  baseline  study  despite
lack  of response to acute drug  testing. Conclusions: Younger  age  is associated
with  a better likelihood  for  acute response to vasodilators. Long-term  prosta-
cyclin  therapy  may provide  benefit  to  patients who  do  not  respond  acutely.
Atrial  septal  decompression  and  lung  transplantation  continue  to be  impor-
tant  therapeutic  adjuncts  for this patient  population.

P569
Chronic  and  continuous  measurement  of  mixed  venous  oxygen
saturation  and  pulmonary  artery  pressure  in  patients  with
pulmonary  hypertension: effects  of  exercise
Stuart  Berger,  George Hoffman,  Andrew  Pelech, Peter Frommelt,  Raymond  Feddcrly
Medical  College O/Wisconsin,  Milwaukee,  Wisconsin,  USA

We  describe  the  novel  use of a  4-French  oximetric  catheter  in  the  contin-
uous measurement of mixed venous oxygen saturation and pulmonary  artery
pressure  (PAP)  in  the  non-surgical,  non-postoperative  setting.  A  4F
oximetric  catheter  was  placed  into  the  pulmonary  artery  of  two  patients
with  pulmonary  hypertension  after  an  acute  drug  study  in  the  catheteriza-
tion  lab. Patient one  was a 7 year-old girl with primary pulmonary hyperten-
sion who had been on continuous  intravenous prostacyclin  for six years. PAP
was  now  normal  and  prostacyclin  therapy  was being  discontinued.  Patient
two  was  an  eight  year-old  boy  with  pulmonary  veno-occlusive  disease  in
whom  chronic  intravenous  prostacyclin  was being initiated  after  a  favorable
acute  response to inhaled  nitric oxide and prostacyclin  in the  catheterization
lab.  His  baseline  PAP  was  suprasystemic.  In  each  patient,  the  indwelling
catheter  was  maintained  for  72  hours  in  the  ICU  with  continuous  moni-
toring  of  heart  rate,  systemic  saturation,  blood  pressure,  mixed  venous
oxygen saturation, and  PAP. An exercise bicycle was placed in the ICU  room
and  the same hemodynamics were  measured during  10 minutes  of exercise.
In patient  one, it was reassuring to note that exercise-induced  cardiac output
did not  result in significant  elevation in  PAP or a drop in systemic saturation.
However,  in  patient  two, the  increase  in  cardiac  output  with  exercise  was
associated  with  suprasystemic  PAP  as  well  as a significant  drop  in  systemic
oxygen  saturation,  even  while  on  prostacyclin.  Patient  one  continues  off
prostacyclin  and  is  doing  well. Patient  two  was maintained  on  prostacyclin
and  listed  for  lung  transplantation. The  described  technique  is  a  useful
method  to  continuously  measure  mixed  venous oxygen  saturation  and  PAP,
and  to  measure  the  effects  of  exercise  or  other  interventions  in  an  at-risk
population  in a more chronic setting.

P570
Improved  endothelial  cell  function  following  intentional  hemodilu-
tion  in Eisenmenger  syndrome
Caramuru,  L.H.,  Maeda,  N.Y.*,  Lopes,A.A.
Pcdiatric  Cardiology  Department,  Heart  Institute  (InCor);  *Pro-Sangue  Fondation,
University  of Sao Paulo Medical School, Sao  Paulo, Brazil

Since endothelial cell dysfunction  may significantly  impact on the progression
of arterial remodeling in pulmonary hypertension, we decided to measure the
circulating  levels  of  endothelial  cell  markers  in  10 patients  (5  female)  with
Eisenmenger  syndrome  (ES)  and  examine  how  those  indexes  might  be
changed  by improving hemorheological  conditions. Patients were aged 20 to
50  years and  had arterial  oxygen  saturation  (SaO2) of 75-90%.  Plasma levels
of vonWillebrand  factor  (vWF),thrombomodulin  (TM) and tissue-type plas-
minogen  activator  (t-PA)  were  measured  by ELISA. In contrast  to  decreased
levels ofTM  (11.4 +  5.6 ng/mL), plasma levels of vWF (135 + 33 U/dL)  and
t-PA (23.4–  11.Ong/mL) were increased in patients (reference  values,17.1 +
2.7  ng/mL, 95  –  21 U/dL  and  4.4  –  0.2  ng/mL  respectively). Regression
analysis showed no  influence  of the hematocrit  on the variables under inves-
tigation  in the baseline condition. In spite of that, lowering of hematocrit  by
means  of  therapeutical  hemodilution  (HD)  was followed  by  a  significant
improvement  of  vWF  and TM  levels  as  follows.The  lack  of  correlation
between  the  hematocrit  and  biochemical  indexes  in  the  baseline  condition
suggests  that  improvement  of  endothelial  function  following  hemodilution
may be related to factors other than final hematocrit  itself.Anyway, correction
of  hemorheological  abnormalities  in  ES  appears  to  be  beneficial  from  the
pathophysiological  point of view.
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P571
Therapy  with  inhaled  iloprost  in  children  with  severe  pulmonary
hypertension: first  observations
Roemer  U,  Kozlik-Feldmatm  R.,  Reichel  S.,  Buss  M.,  DurouxA.,  Daebritz  S,
BehrJ.,  Netz  H
Grosshadern University Hospital,  Bavaria,  Germany

Efficacy  of  aerosolized  iloprost  has been  demonstrated  in  adults  with  severe
pulmonary  hypertension  (PH). Only  limited  data  are  available  for  children.
We report  our first experience  with  inhaled  iloprost  in three young patients
with  severe  PH.  Diagnoses  were:  primary  PH  (patient  1,12  year  old);
secondary PH  after  correction  of an atrioventricular  septal defect  and Down
syndrome (patient 2,9 year old);secondary PH due to untreated patent ductus
arteriosus (patient 3,15 year old). Prior to initiation of therapy patients under-
went  echocardiography  and  cardiac  catheterization  including  i.v.
prostaglandin testing. Inhalation therapy with aerosolized Iloprost  (50 «eg/d in
6  doses)  was  carried  out  with  an  ultrasound  nebulizer.  Control  cardiac
catheterization and echocardiography were performed  after 3 to 8 months.All
patients presented with systemic or suprasystemic pulmonary arterial pressure
(PAP)  and  resistance  (Rp)  in  echocardiography  and  cardiac  catheterization.
Initial testing with i.v. prostaglandins and oxygen resulted in decreased Rp  (25
-  36 %), PAP (0 -  9%) and increased  cardiac index (CI)  (30 -  34 %). Control
catheterization in patient 1  and 3 showed effects  comparable with those under
i.v. prostaglandin  for  CI  (+17 % and +30 %), PAP (-17 % and +7  %) and Rp
(-20 % and -29 %). In addition, the immediate  effect  of iloprost inhalation was
demonstrated  in  patient  2  (CI  +20  %, PAP -16  % and Rp  -32  %)  Iloprost
inhalation  was carried out  without  problems and  was well tolerated. Patients
and  parents  reported  of  stable  or  improved  physical  condition. Two  of  the
patients  are  listed  for  transplantation. Therapy  with  inhaled  iloprost  is a
feasible  and well tolerated option  for children with severe PH. It  is appropiate
for bridging to transplantation  as well  as for  palliation.

P572
Does  inhaled  nitric  oxide  improve  survival  in  operated  congenital
heart  disease with  severe pulmonary  hypertension?
Anil  Bhan,  Rajesh  Sharma,  Rajnish Juneja,  Shyam  Sunder  Kothari, Anita  Saxcna,
Panangapalli Venugopal.
All  India  Institute  Of  Medical Sciences,  New  Delhi,  India

Inhaled  nitric  oxide  (INO)  was  utilized  for  management  of  residual
pulmonary hypertension  in 24 children following surgical correction of their
underlying heart defects. Morphological  diagnoses included ventricular septal
defect  ( n=7), obstructed total anomalous pulmonary venous drainage (n=4),
atrioventricular  septal  defects  (n=2),  single  ventricle  (n=l), transposition  of
the  great  arteries  (n=8), and double  outlet  of the  right  ventricle  (n=2). Age
ranged  from  15 days to  14 months ( median 5 months ). INO  was used elec-
tively in 22 patients when ratio of mean pulmonary arterial pressure and mean
arterial  pressure  exceeded  0.5. In  the  remaining  2  patients  nitric  oxide  was
used  only  to  manage  pulmonary  hypertensive  crisis. Twenty  two  patients
showed  initial  response  to  therapy  and  pulmonary  artery  pressures  dropped
significantly.  Of  the  patients  with  direct  pulmonary  artery  pressure  moni-
toring,  a pulmonary  artery  to  systemic  artery  pressure  ratio  below  0.3  on
prolonged  therapy  was  associated  with  a survival  ratio  of 4/6  , that  between
0.3 and 0.5 with a survival ratio of 3/4.Three  out of four of the patients with
sustained  echocardiographic  and  clinical  response  also survived  to  hospital
discharge. All patients who showed lack of response (n=2), tolerance (n=l), or
dependence (n=6) to use of inhaled nitric oxide died. In addition all 5 patients
who  had pulmonary  hypertensive  crisis died, 3 inspite of successful  resuscita-
tion  utilizing  nitric  oxide. Thus, excluding  one  neurological  death  and  one
reoperation, out  of 22 patients, only  9(41%)  survived. Though  inhaled  nitric
oxide  is  effective  in  lowering  pulmonary  pressure, it  does  not  appear  to
improve  survival  following  repair  of  congenital  heart  disease  with  severe
pulmonary  hypertension. A randomized  trial  between  use  and  non-use  of
iNO  is warranted  to  determine  its  exact  role  in  influencing  survivorship  in
the patient with  residual pulmonary hypertension following surgical repair.

P573
Quantitative  analysis  of  pulmonary  vascular  disease  in  coarctation
with ventricular septal  defect
Fujii,  M.,Yamauchi,  H.,  Maruyama,Y.,Tanaka,  S.,Yamaki,  S.
Nippon  Medical School Department  Of  Surgery 2,  Bunkyo-Ku,  Tokyo, Japan

In this study, we morphologically  analyzed pulmonary vascular disease in cases
of  coarctation  with  ventricular  septal  defect  (VSD).The  materials  were
obtained  from  11  cases  of coarctation  withVSD, ranging  in  age  from  1.5

months to 8 years (mean age of 32 months).Twenty three  cases of simple VSD
(mean age of 59 months) were used as the control group.The  thickness of the
media of small pulmonary arteries and an index of pulmonary  vascular disease
(IPVD)  were  determined  morphometrically  and  comparative  analysis  was
performed  between  the  two  groups. Positive  correlations  were  observed
between  the  medial  thickness  and pulmonary  arterial  peak  pressure  in  each
group. The medial thickness of the coarctation group  was significantly  greater
than  the VSD group  at  the  same blood  pressure  level. Though  there  was no
significant  difference  in IPVD values between two groups, the mean  value of
IPVD in VSD group  was higher  than  that in coarctation  group. These  results
suggest  that  thicker  media  of  small  pulmonary  arteries  in  coarctation  with
VSD may suppress the development of int

P574
Right  ventricular  function  in  severe pulmonary  hypertension  due  to
congenital  or acquired heart  disease: Is  there a  difference?
Attenlwferjost, C.H.,  Oahlin  E., LinkaA.,  Maty  F, Popov W.Jami  R.
Zurich, Switzerland

BACKGROUND.  The  long-term  prognosis  of  patients  with  severe
pulmonary  hypertension  (PHT)  due  to  congenital  heart  disease  (CHD;  eg
Eisenmenger)  is much-better  than  with  acquired  severer  PHT  (AHD; eg
pulmonary  emboli)  or  primary  PHT  (PPH).The  reason  for  this  survival
difference  is not  clearly  delineated, but  as right  ventricular  (RV)  failure  is a
common  cause  of  death, we  prospectively  assessed RV  function  in  patients
with  PHT  due  to  different  etiologies.  METHODS+RESULTS.  In  42
patients  with  PHT  (29  with  AHD;  6  with  PPH;  7  with  CHD)  and  12
controls,  complete  echocardiography  was  done  including  fractional  area
change  (FAC; normal  >25%)  as a marker  of  RV function,  tissue  Doppler
imaging  of  the  right  ventricle  (RV DTI  systolic  Sa  and  early  diastolic  Ea
annular  velocities).  Also,  levels  of  natriuretic  peptides  ANP  (normal:
206̂0ng/l)  and  BNP  (normal  <10ng/l)  were  measured. The  results  are
shown in the Table. ^  Despite  comparable pulmonary  artery pressures  as esti-
mated  from  the  systolic  pressure  difference  between  RV  and  right  atrium
(RV/RA), RV function  was worse and levels of ANP/BNP more  increased in
primary PHT  than  in  patients with severe PHT  due  to CHD. DTI  measure-
ments  were  not  helpful  to  discriminate  between  PPH  und  PHT  due  to
congenital  heart  disease. CONCLUSIONS.These  results show  that  primary
PHT  and  other  acquired PHT  are much  more  deterimental  to  RV  function
than comparable PHT due to CHD.This helps to explain the survival advan-
tage of Eisenmenger patients compared to those with primary  PHT.

P575
Oral  sildenafil  ^  a  novel  therapy  for  primary  pulmonary  hyperten-
sion
Abrams,  DJR.,  Gatzoulis  MA.,  MageeAG
Royal  Brompton  Hospital,  Lotidon,  UK

To  assess whether  phosphodiesterase  5 inhibition  improves  exercise  capacity
and quality of life in primary pulmonary hypertension, we treated two Patient
1, a 4 year  old, presented  with  dyspnoea, cyanosis and  low patients  with  oral
sildenafil  (VIAGRA(r)). cardiac output. She  refused  to  mobilise  and  travelled
in  a wheelchair. At  cardiac  catheterisation  pulmonary  systolic  pressure  was
79mmHg with a simultaneous systolic pressure of 55mmHg.The  mean  right
atrial pressure  was 12mmHg. Nitric oxide and incremental  doses of prostacy-
clin produced  no change  in haemodynamics  or cardiac output. Maintenance
prostacyclin  was  reduced  and  oral  sildenafil  instituted.  One  year  later  her
quality of  life  is much  improved, with  an exercise capacity  of  160m during a
6-minute  walk. Patient  2, a  21  year  old, presented  with  a  3  year  history  of
worsening dyspnoea and was unable to walk  100 yards without rest.At cardiac
catheterisation  the systolic pulmonary  pressure  was 128mmHg with  a simul-
taneous systolic systemic pressure of 126mmHg. He declined both  transplan-
tation  and  prostacyclin  therapy, and  oral  sildenafil  therapy  was  commenced.
Maximal  oxygen  consumption  was  15.2ml  per  kilogram  per  minute
(predicted  value, 42.9)  after  seven minutes  of exercise. Five months  later  he
regularly  enjoys  hourly  periods  of  aerobic  exercise.  Maximal  oxygen
consumption  has increased to 20.3 ml per kilogram after  1 minute of exercise.
No  side  effects  have  been  reported.  Sildenafil  is  a  selective  and  potent
inhibitor  of phosphodiesterase  5, increasing cellular  levels of cGMP  potenti-
ating  vascular  relaxation. Phosphodiesterase  5 is abundant  in  lung  tissue, and
sildenafil  may minimise  the  systemic  side  effects  encountered  with  calcium
antagonists. Sildenafil  therapy in primary pulmonary  hypertension  appears to
improve  exercise  capacity and  life quality, and may be  a useful  adjunct  to, or
delay the need for, prostacyclin or  transplantation.
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P576
Atrial  septal  defect  with  failure  to  thrive  in  infancy:  hidden
pulmonary  vascular  disease?
Rachel Andrews,  Robert  Tulloh, Alan  Magee*,  Mr  David  Anderson
Guy’s  Hospital;  *Royal  Brompton  Hospital,  London,  UK

Introduction: Although  usually  asymptomatic, secundum  atrial  septal  defects
(ASD’s) may occasionally  cause heart  failure  with  failure  to thrive  in  infancy.
Such  cases  may  be  resistant  to  medical  therapy. We  describe  6  infants  (of
whom  5  had  additional  extracardiac  pathology)  who  underwent  surgical
closure  with  variable  outcomes,  and  highlight  the  need  to  exclude  other
causes  of symptoms, including  primary  pulmonary  vascular  disease. Patients
and  Methods: Between  1995  and  1999, 90  children  underwent  secundum
ASD  repair  at  Guy’s  Hospital,  at  median  age  4  years  (range  3 months  to  16
years). Four were under  1  year at the time of surgery. Two other  infants  under-
went ASD repair  at other  centres, whose care  was subsequently  transferred  to
Guy’s  Hospital. All  6  cases presented  with  heart  failure  and  failure  to  thrive,
which  was resistant  to medical therapy.They were assessed by echocardiogram
and  cardiac  catheterization,  and  underwent  surgery  at  a mean(se)  age  of
6.8(1.4)  months and weight of 5.4(0.9)kg, without complication. Results: On
echocardiogram, all cases had evidence of a significant  left  to right shunt  with
elevated pulmonary artery pressures.At catheter, mean Qp/Qs  was 2.7(0.2): 1,
and mean pulmonary artery pressure 60% systemic. Mean pulmonary  vascular
resistance  was  2.1(0.5)U.m2.  The  child  with  an  isolated  ASD  is  now
completely  well following  surgery, but  there  was no  significant  improvement
in  the other  cases, with  persisting pulmonary  hypertension. Of  these, 3 were
found  to  have  significant  lung pathology,  1 had  left  pulmonary  vein  stenosis
requiring  further  surgery,  and  1 had  primary  pulmonary  vascular  disease.
Conclusion:  Surgical  closure  of  secundum  ASD  in  infancy  may  improve
symptoms and weight  gain when no other cause for pulmonary  hypertension
is found; but  other  causes should be excluded, and the  possibility of primary
pulmonary  vascular disease  considered.

P577
The  role of lung  biopsy  in  adults  undergoing  corrective  surgery  for
left  to  right  shunts  associated  with pulmonary  hypertension
Gruschen  R  Veldtman,  Marc  Freeman,  Gary  D  Webb, Dean  Chamberlain,  Marlene
Rabinovitch,  Erwiti  N  Oechslin,  William  G  Williams
Toronto General  Hospital,  Toronto, ON,  Canada

Background: Adult  patients  with  left  to  right  shunts  and  pulmonary  hyper-
tension  (PHT), and equivocal  hemodynamic  data  of reversibility  may  benefit
from  lung  biopsy.  Predicting  reversibility  of  pulmonary  vascular  occlusive
disease  (PVOD)  under  these  circumstances  may  guide  appropriate  manage-
ment. Aims: To  assess the  role  of  lung  biopsy  in  the  surgical  management  of
these patients. Methods: All patients  >  18yrs who  have had open lung biopsy
and  corrective  surgery  in  the  presence  of  PHT,  were  identified  from  the
surgical  database. Hospital  records  were  reviewed  for  pre  and  post  surgical
data. Results: 20 patients (9 males) with mean age 44 – 9 years (range 34 to 68
years)  were  identified.  Nine  patients  had ASD; 5 VSD; 2  PDA; 2 TGA  and  2
patients hadTetralogy of Fallot. Heath Edwards (HE) PVOD grades were: 1-1;
IÎ8;  III-7; IV-3. After  surgery  patients  were  followed  for  a median  9.5  years
(range  0  to  26). Important  pre  and  postoperative  characteristics  are  summa-
rized  in the  table. Two patients died, 1 perioperatively  and  the other  14 years
after  surgery  secondary  to  pulmonary  arterial  dissection. TABLE  HERE.
Eleven  patients  had  improved  PA pressures. They  tended  to  have  lower  HE
grade  (I  &  II), and  had  lower  preoperative  pulmonary  vascular  resistance.
Conclusions: Pulmonary  arterial  (PA)  pressures, aortic  saturations  and  QpQs
improve  significantly  after  corrective  surgery. Lung  biopsy  provides  useful
adjunctive  information  in the management  of these patients.

P578
Endothelin  antagonism:  hemodynamic  effect  in  severe  chronic
pulmonary  hypertension
Apostolopoulou  S.C.,  Kyriakides  Z.,  Manginas  A.,  Webb  D.J.*,  Karavolias  G.,
Kremastinos  D.,  Cokkinos  D.,  Rammos  S
Pediatric  Cardiology  Division  and  Cardiology  Divisions,  Onassis  Cardiac  Surgery
Center,Athens,  Greece; *Western  General  Hospital,  Edinburgh,  UK

Endothelin-1, a powerful  vasoconstrictive peptide, has been implicated in  the
pathophysiology of pulmonary hypertension (PH). Objective:The  purpose of
this study  was to  evaluate  the  effect  of short-term  administration  of an  ETA
receptor  antagonist  (BQ-123)  in  pts with  severe  chronic  PH. Methods: The
study  group  consisted  of  26  pts  (NYHA  II-IV)  aged  29.4–15.4  years  with
severe  chronic  PH  and  systolic  pulmonary  artery  pressure  (PAP)

102.7–27.5mmHg. Eight  pts  had  primary  PH,  4  pts  PH  associated  with
autoimmune  disease, 3 pts  primary  PH  in  conjunction  with  an  atrial  septal
defect, 5 pts PH after  correction  of congenital heart  defects  and 6 pts PH due
to  uncorrected  congenital  heart  disease. All  pts underwent  continuous  infu-
sion of BQ-123 for  60 min  at 200 mmol/min in the right atrium with hemo-
dynamic evaluation before the infusion, at 30 and 60 min of the infusion  and
30 min  after  the  end  of  the  infusion.  Data  were  analyzed  with ANOVA  for
repeated  measures. Results: Significant  improvement  was noted  on  systolic
PAP (sPAP),mean  PAP (mPAP), transpulmonary  gradient  (TPG), pulmonary
vascular  resistance  (PVR),  pulmonary  cardiac  index  (Qp),  and  effective
cardiac  index  (Qeff).When  isolating  the  pts  with  primary  or  autoimmune
PH, we observed  additionally  a significant  increase in systemic  cardiac  index
(p<0.05). Systolic aortic pressure and pulmonary  vascular resistance fell signif-
icandy  but  remained  within  normal  limits. No  adverse  effects  were  noted.
Conclusion: Short-term  administration  of the ETA receptor  antagonist BQ-
123 significantly  improves  hemodynamics  in  pts  with  severe  chronic  PH.
New  avenues  for  further  research  on  endothelin  antagonists  as  treatment
options in this prognostically poor patient population need to be pursued.

P579
Long  term  outcome  after  correction  for  congenital  vascular
compession of  trachea  and main  bronchi
Buss, M.,  Mueller, E., Nicolai,T, Doehlemaim, C,  Bailing,  G., Netz, H
Dept. Of Pediatric Cardiology And Intensive  Care,  Univ. Munich,  Bavaria,  Germany

We examined  21 patients  aged 9 - 1 9  years, who  had suffered  from  a signifi-
cant  tracheal  or  bronchial  obstruction  by  vascular  compression  in  infancy.
Cause  of  the  obstruction  was  a double  aortic  arch  (n=l),  right  descending
aortic  arch  with  ductal  ligament  (n=l),  pulmonary  sling  (n=3)  and  truncus
brachiocephalicus  (n=16). 10 patients suffered  an acute  life threatening event,
16 needed  mechanical  ventilation  preoperatively.  Corrective  surgery  took
place during  infancy, in two  cases in the  third  year  of life. On  presentation a
thorough clinical examination  was followed by ECG, echocardiography, x-ray
of the  thorax, lung  function  and  exercise  testing  with  monitoring  of  blood
pressure, oxygen  saturation  and  capillary  blood  gas  analysis. At  the  time  of
examination  10 patients complained of exercise related symptoms. 12 patients
had  scelettal  or  muscular  anomalies  of  the  thorax.  Cardiac  function  as
measured  by  echo  was  regular  in  all  patients. 8  patiens  had  abnormal  lung
function  with  limited  peak  expiratory  flow, 4  showed  a  variable  degree  of
restriction. No obstructive dysfunction  was observed. 8 patients had a limited
exercise  capacity,  6  showed  an  in-  or  expiratory  stridor  on  exercising.  3
patients  needed  treatment  for  skoliosis. Despite  severe  and  in  some  cases  life
threatening  symptoms  in  infancy  only  4  patients  demonstrated  exercise
related  symptoms  on  examination.  In  conclusion  even  severe  stenosis  of
trachea  and  main  brochi  by  vascular  structures  has  a good  prognosis  when
surgical  decompression  is carried out early  in life.

P580
Plastic  bronchitis  after  Fontan  operation:  treatment  with  percuta-
neous  creation of  fenestration
Milind  Chaudhari,  Bert  Nagel,  Oliver  Stumper
Birmingham  Children’s Hospital,  Birmingham,  UK

Objective: To report  recovery  from  plastic  bronchitis  after  Fontan  operation
following  transcatheter  fenestration  and  to  elucidate  the  underlying  patho-
physiology  . Background:  Plastic  bronchitis  is an  extremely  rare  and  poten-
tially  fatal  complication  after  Fontan  operation  and  is  characterized  by
formation  and  expectoration  of  bronchial  casts. Etio-pathogenesis  of  this
condition  is  unclear  and  the  role  of  elevated  pulmonary  venous  pressure,
increased  central  venous  pressure  and  endobronchial  lymphatic  leakage  has
been  proposed. Treatment  options  are limited  and  several  different  treatment
modalities  have been tried  with only limited  success. Patient  and Methods: A
3  1/2  years old boy  with  recurrent  acute  episodes of severe cough  accompa-
nied by expectoration of proteinacious and mucoid bronchial casts four  weeks
following  Fontan  operation.  Conservative  therapy  including  chest  physio-
therapy, mucolytics, steroids, antibiotics  and bronchoscopic  cast  removal  had
no  beneficial  effect.  Intervention:  Transcatheter  stent  fenestration  was
performed  achieving reduction  in the right  atrial mean pressure by 2 mmHg
and reducing arterial saturations by  12%. Result: Symptomatic  recovery  from
plastic  bronchitis  maintained  for  2.2  years  after  the  procedure.  Discussion
&Conclusion: Possible  mechanisms  for  bronchial  cast  formation  in  patients
with  cyanotic  congenital  heart  defects  are ’mucin  loosing  bronchopathy’  in
response  to  elevated  central  venous  pressure  or ’endobronchial  lymphatic
leakage’ in  patients  with  pulmonary  lymphatic  abnormalities. Reduction  of
central  venous pressure by percutaneous  creation of a fenestration  is  effective
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in patients  with ’mucin  loosing bronchopathy’. Ligation  of the  thoracic  duct
was shown  to  be  effective  in-patients  with  lymphatic  bronchial  casts  in  the
setting of pulmonary lymphatic abnormalities. Cardiac transplantation should
be  reserved  for  refractory  cases  while  pulmonary  lobectomy  or  pulmonary
artery embolization procedures can detrimental  for  Fontan haemodynamics.

P581
Stroke  in a young  man with cystic  fibrosis  after lung  transplantation
Stuart  Berger, Julie  A.  Biller, Andrew  Pelech, Joseph  Cava,  Michael  Recto,  David
Daniels, Robert Jacquiss, George  Haaskr
Medical  College CfWisconsin,  Milwaukee,  Wisconsin,  USA

This case report describes an unusual cause of stroke after lung transplantation
and subsequent  patient  management. The  patient  is a 23-year-old  male  with
cystic  fibrosis  (CF-)  who  developed  progressive  pulmonary  dysfunction  and
underwent  a successful,  non-eventful  bilateral  lung  transplant. On  the  6th
post-operative  day  he  presented  with  seizures  and  right-sided  hemiplegia.
Computerized  tomography showed an ischemic  area in the  left  brain sugges-
tive of embolic  stroke. Extensive work-up ruled out  deep vein thromboses or
other  obvious underlying causes for stroke.Trans-esophageal  echocardiogram
(TEE) documented a patent  foramen  ovale (PFO) with right-to-left  shunting
noted  by contrast. Heparin  was started. The  patient  was taken to  the  cather-
ization laboratory  for placement of a PFO occlusion device. Pre-device place-
ment TEE demonstrated  a small  thrombus  adherent  to  a central  venous  line
and extending onto the right side of the atrial septum. A 33 mm  CardioSEAL
device  was  placed  for  PFO  occlusion.  Because  of  the  thrombus,  as  little
manipulation  as  possible  was  performed.  Device  placement  occurred
uneventfully.  After  device  deployment, right-to-left  shunting  was no  longer
present  and  the  thrombus  was  absent. The  central  line  was  removed. The
patient  underwent  an  uneventful  recovery  with  return  of  full  neurologic
capacity, and  was discharged  from  the  hospital  one  week  later  on  coumadin.
Retrospective  analysis  of  this patient’s  data  suggests  that  his  systemic  satura-
tions  and  oxygen  requirement  were out  of proportion  to  his degree  of lung
dysfunction. Though  a preoperative  echocardiogram  may  not  have  changed
this  patient’s  management,  knowledge  of  the  PFO  would  have  allowed  for
closure at the time of transplantation.We recommend echocardiography  with
contrast  in CF patients who  are disproportionately  hypoxemic  and  in  whom
transplantation  is being  contemplated.  Patients  with  documented  PFO  and
right-to-left  shunting should undergo closure at the time of transplantation.

Radiologic Science/Mass Data Storage
P582
The  use of electron beam ct  in total correction of tetralogy of  Fallot
Wu  Qingyu  Cuo  Yan Dai  Ru-ping
Fu-Wai  Hospital And  Cardiovascular Institute,  Beijing, People’s Republic  Of  China

Objectives:To  assess the  accuracy of electron beam CT and the technique  of
three-dimensional  reconstruction  in  the  diagnosis  of Tetralogy  of  Fallot  and
its application  in  the total  correction. Methods: Total correction  of Tetralogy
of Fallot  was performed  in 20 consecutive patients. With the help of electron
beam CT, the pathological  and hemodynamic  changes were compared  before
and  after  operations. Results: The  accuracy of electron beam CT  in the diag-
nosis ofTetralogy  of Fallot  is 100%.Three-dimensional  reconstruction  images
can  present  the  deformation  exacdy  and  completely  and  can  be observed  in
multi-angle  and  any  layer. Conclusions: Electron  beam  CT  is a  precise  and
reliable  application  in  the  diagnosis  ofTetralogy  of  Fallot. With  the  help  of
three-dimensional  reconstruction  of  electron  beam  CT,  a  standardized
method  in the total correction  ofTetralogy  of Fallot can be  provided.

P583
Abnormality  of  left  ventricular  sympathetic  nervous  function
assessed  by  (123)I-metaiodobenzylguanidine  imaging  in  patients
with vasovagal  syncope
Rana  Olgunturk,  Levetit Turan, F.Azizoglu,  F. SedeJTunaoglu,  Serdar Kula,  Nahide
Gokforn
Gazi  University, Gazi  Hospital,  Pediatric  Cardiology Department,  Besevler, Ankara,
Turkey

Cardiac  and  systemic  autonomic  nervous  function  may  be  impaired  in
patients  with  vasovagal  syncope  (VS). No  reports, however,  have  described
sympathetic  nervous  function  of  the  left  ventricle  (LV)  in VS  patients.
OBJECTIVE:To  asses the  LV sympathetic nervous function  in patients with
VS  using  (123)I-metaiodobenzylguanidine  (MIBG)  imaging  of the  heart.

DESIGN: Prospective comparison  of (123)I-MIBG  imaging results in  30VS
patients  (6 boys, 24 girls, mean age 12.2) during a 45 min 60 degree head  up
tilt  test (HUT). 20 min and 4 hr imaging was carried out  following  injection
of 80 mBcq  (123)I-MIBG. Specific  (123)I-MtBG  uptake, was assessed  as the
cardiac  to  mediastinal  activity  ratio  in  the  delayed  image. Results  were
compared  between  the  two  groups  RESULTS: HUT  was  positive  in  13
patients  and  negative  in  17  .  Specific  (123)I-MIBG  uptake, assessed  as the
cardiac  to  mediastinal  activity  ratio  in  the  delayed  image,  was  significantly
higher  in  the  tilt  positive  group  than  in  the  tilt  negative  group  (p<0.05).
CONCLUSION: Patients with tilt test positive group have significant  sympa-
thetic nervous stimulation of the  LV myocardium  as a result of paradox  reflex
of Bazolt Jarisch due to orthostatic hypotension and sympathetic  overactivity.
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P584
Hormonal  treatment  of cardiac  surgical  complications
Pratap U, Slavik  Z,Ofoe  V.Onuzo  O,Franklin  RCG
Harejield, Middlesex,  UK

Background-Chylothorax  after  paediatric  cardiac  surgery  is  a  well  recog-
nised  complication.lt  usually  occurs  late  and  is  associated  with  significant
morbidity.increased  hospitalisation and psychological  effects on patients and
parents.  Octreotide(Sandostatin;  Novartis  Pharmaceuticals),  a  synthetic
somatostatin  analogue  increases  splanchnic  arteriolar  resistance  and
decreases  gastrointestinal  blood  flow and  thus  secondarily  reduces  lymph
flow.  Methods-We  evaluated  the role  of octreotide  infusion  in  addition  to
standard  therapy  with  fat  free  diet  and  medium  chain  triglyceride  based
milk  formula  in  four  consecutive  patients  with  this  complication  after
cardiac  surgery.The  mean  age  was 2.5  years  with  a male  to  female  ratio  of
3:1.Three  children  had complex cardiac anatomy which precluded  a biven-
tricular  repair  and  were  at  different  stages  of  staged  palliation.The  fourth
child had tetralogy  of Fallot. All children  had high systemic venous  pressures
in  the  first  72  hours  post  surgery(182̂4mm  Hg).Intravenous  ooctreotide
infusion  was  started  in  the  first  week  after  diagnosis  and  continued  for  4
days  after  the  drains  were  removed.The  dose  varied  between  1̂  4micro-
grams/kg/hour.  Results-Intravenous  octreotide  infusion  combined  with
medium  chain  triglyceride  diet  lead  to  resolution  of chylothorax  within  5
days  in  all  four  patients.  Conclusions-Octreotide  represents  an
effective,non-invasive  and  safe  adjunct  to  the  coventional  treatment  of
chylothorax  after  cardiac  surgery.lt  can  markedly  reduce  the  requirement
for  chest  drainage with  its associated  benefits.

P585
The  use  of  angiotensine-converting  enzyme  inhibitors  in  the
newborn. A  five-year  experience.
Ferreira  S, Macedo AJ,  Pereira  G,  Kaku  S
Member  OfAEPC,  Lisbon,  Portugal

The  use of angiotensine-converting  enzyme  inhibitors  (ACEI)  in  newborns
has been  preconized, but  small  experience  in  this  age  group  and  fear  of  its
secondary  effects  have  restricted  their  prescription. Aims: Evaluation  of  the
effects  of ACEI in newborns in a Paediatric Cardiology Centre, from January
1995  to  December  1999. Methods: Retrospective  analysis of  20  newborns
treated  with ACEI, with  a  median  age  of  9.5  days,  12 being  male  (60%).
Twelve babies had a gestational  age of 37 weeks or more, birth weight ranging
between  2000 and  4030 gr. (median: 2620  gr.) All had  cardiac  diseases, with
heart  failure  and or  systemic  hypertension. Seven newborns were  submitted
to surgery prior to  the beginning of ACEI. Median  age at initiation of ACEI
was  18.5  days. Ten  patients  received  Captopril  (initial  med.  dosage  ^  0.6
mg/Kg/day; maximum: 1.35 mg/Kg/day); 10 received Enalapril (initial med.
dosage: 0.18  mg/Kg/day;  maximum: 0.28  mg/Kg/day). Duration  of  treat-
ment  with  Captopril  ranged  from  2  and  108  days  (median:  26)  and  with
Enalapril between  2 and 32 days (median: 6.5). All patients received diuretics
and  in  some  digitalis  was  added. Results: Treatment  was suspended  in  one
newborn  treated  with  Enalapril. In  4  it  was reduced  (three  in  the  Enalapril
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group  and one in the Captopril group),due  to hypotension. Impaired  renal
function  was recorded in one and no serum electrolyte abnormalities  were
noticed. There  were  5  deaths: 3  after  surgery  and  two  from  septic  shock.
Ten of the  15 surviving patients had good  results with ACEI  Conclusions:
In  this  group, good  results  were  achieved  from  the  use  of ACEI  with
improvement  of  congestive  heart  failure  and  no  serious  side  effects.
Although  the  small  number  of  patients, we  could  notice  better  tolerance
with  Captopril.

P586
Absence  of  coagulation  factor  abnormalities  (protein  c,  protein  s,
antithrombin  III)  after  the fontan  procedure  and  its  modification
Tltierry  Sluysmans,  Laurent  Houlekie,  Laurent  Huge,  Cathy  Barrea, Edith  Lavenne-
Pardonge,Jean  Rubay,Yves  d’Udekem,  Caroline  Ovaert
Cardiologie  Ptdiatrique,  Cliniques  Saint  Luc, Brussels, Brabant,  Belgium

Background.  Previous  publications  (Cromme-Dykuis  AH..Lancet
1990;336:1087-1090  -  Jahangari  M.J  Thorac  Cardiovasc  Surg
1997;113:9899̂3)  suggested  coagulation  factors  abnormalities,  principally
low levels of protein  C, as contributing factors to thromboembolism  in chil-
dren  who  underwent  the  Fontan  operation.  However,  those  studies
compared  patients  data  with  the  normal  range  of  values  established  in
adults. Methods.We  analyzed the coagulation status in  16 children  (age 4-14
y, mean  8.5  y)  more  than  a year  after  a Fontan  procedure.Their  data  were
compared  with  the  values  in  normal  children,  previously  published  by
Andrew  M.(Blood  1992;80:1998-2005)  and  with  the  value  of  16  age-
matched  normal  children  (controls). Results. Six patients  had  low  levels of
protein  C  (<  63%)  with  reference  to  adult  normal  values. However,  all
patients  had  normal  levels  of  protein  C, protein  S and  antithrombin  (AT)
when  their  data  were  compared  with  the  values  reported  in  normal  chil-
dren. Their  values  of  coagulation  factors  were  also  similar  to  the  values
measured  in  age-matched  the  normal  children  (p=0.49). FONTAN  NL
CHILDREN  NL ADULTS min  mean Max  min  mean  max Min  max  prot
C  53% 62% 95% 45% 69% 93% 63%  144% prot  S 58% 85% 117% 41% 78%
114%  66%  144%  AT  82%  96%  121%  74%  100%  126%  84%  131%
Conclusions. One  year  after  Fontan-type  surgery, there  is no  deficiency  in
protein  C,  protein  S and  AT, when  the  values  of  coagulation  factors  are
compared  with the  values of age-matched  normal subjects.The  mechanisms
and  causes  of  the  thromboembolism  observed  after  the  Fontan  procedure
remains  unclear.

P587
Efficacy  of Irbesartan  versus Atenolol  for  treatment  of  hypertension
in paediatric  patients:a  double  blind  randomised  prospective  study
Ina  Michel-Behnke,  Stefanie  Kreimer, Karin  Hund,  Dietmar  Schranz
Pediatric Heart  Center,  Giessen,  Germany

Objective:To  assess the safety  and hypertensive activity of the highly selective
angiotensin  II receptor (ATl)antagonist  Irbesartan  (IRBE)  in comparison  to
that  of  atenolol  in  paediatric  patients  with  hypertension  (seated  systolic
blood  pressure(SeSBP)  and  seated  diastolic  blood  pressure
(SeDBP)>95%percentile  of  age). Design  and  methods:  In  a  double  blind
study  30  patients  aged  5  months  to  18  years  were  randomised  to  IRBE
(2mg/kg)  or Atenolol  (lmg/kg)  once  daily. Doses  were  doubled  at  week  4
for SeSBP>30% or SeDBP>20% of age specific  normal blood pressure. After
a 4 week placebo  lead in period  SeSBP and SeDBP were measured  24 hours
post  dose  and  after  8 weeks of active drug  treatment. Efficacy  was  evaluated
by determining  the  change  from  baseline  in  trough  SeSBP and  SeDBP and
the  proportion  of  patients  normalized.  Safety/tolerability  was  assessed  by
adverse  events and by patients on  a specific-symptoms  questionnaire, and by
clinical  and  laboratory  evaluations. Results: Both  treatments  lowered  BP
from  baseline  with  no significant  difference  between  treatment  groups  with
respect  to  efficacy.  In  patients  with  doubling  doses  at  week  4, IRBE  or
Atenolol  produced  further  BP  lowering. Nonparametric  testing  revealed a
change  of  SeDBP  of  12  mmHg  (p<0,001)  and  SeSBP  of  9  mmHg
(p<0,001). BP  normalized  in  60% of  patients  with  IRBE  versus  46% with
Atenolol. Adverse  effects  were lower  in the IRBE  group. No  patient  had to
be  withdrawn  from  the  study  in  either  group. Conclusion:  In  the  first
controlled  study in paediatric  patients, Irbesartan  was shown to be  an  effec-
tive  and  well  tolerated  antihypertensive  treatment  in  single  daily  doses.
Effectivity  is  comparable  to Atenolol; lowering  of  blood  pressure  is  dose
dependent  in both groups.

P588
Own  experiences  with  thrombolytic  therapy with  rt-pa  in  children
with  peripheral  vessels thrombosis  and pulmonary  embolism
Wiatrowska  E.,Kawalec  W.,Kubicka  K.,Kowalik  G.,Tomyn  M.,  Kacprzak  E.,
Brzezinska  G.,KsiazykJ.  Zubrzycka  M.,  Maruszewski  B.,  Burczynski  P.
Tlie  Children’s Memorial  Health  Institute, Warsaw,  Poland

This report  is the continuation  of our previous presentation  in  1997(Hawaii)
and  1999(Barcelona)  concerning  thrombolytic  therapy  with  rt-PA(Actylise)
in  children  with  thromboses  in  the  course  of CHD. Now  we  present  our
experiences with t.t. with Actylise in  12 children  aged  14 days to  17 yrs with
peripheral  veins (p.v.t), arteries  thromboses  (p.a.t.)  and pulmonary  embolism
(p.e.).The  thromboses were diagnosed  by echo-doppler  or  cardiac catheteri-
sation and.angio). Indications  for  t.t. were  as follows:l.  P.v. or p.a. thromboses
after  diagnostic (N=  4), after  interventional  catheterisation  (N=  4). 2.  P. e. in
children  with  cyanotic CHD  (N=  4). In peripheral  vessels thromboses  doses
of Actylise  were 0,03 -  0,1 mg/kg/h  . In 7 pts Actylise  was given to p. v., in 1
pt  direcdy  to occluded  vessel  (two boluses  ,each  0,04  mg). In  2 pts with p.e.
Actylise  was given directly to pulmonary  artery  in  two boluses  (0,05 and  0,1
mg/kg)  and later  was continued  to  systemic  vein during  1-10  days. In  2 pts
only to systemic vein (0,05- 0,1 mg/kg/h )during  2̂7  days. Results: complete
resolving  of thrombi  were  achieved  in  6  pts  (75%)  with  peripheral  vessels
thromboses, in 2 pts  (50%) with p.e., partial in 2 pts  (1 pt with  p.v.t. and  1 pt
with p.a.t.), no resolving  in 3 pts. Conclusions; 1. Rt  ^  PA (Actylise) in doses
0,03-0,1 mg/kg/h  is  very  effective  and  safe  thrombolytic  drug  in  children
with  vessels thromboses. 2.The  best  effect  of t.t. was achieved  when Actylise
was given in boluses directly to occluded vessels.

P589
Effectivity  of  Bisoprolol  treatment  in  chidren  with  hyperkinetic
heart  syndrome
Jurko,A.  ,Jurko,A.jr.  ,Farska,Z.,  Sparcova,A.
Martin,  Slovak  Republic

Background: Authors evaluate the use of Bisoprolol  in 52 children, aged  1  mo
to  18  years. That  study  was performed  in  children  with  symptomatology  of
criteria  for  essential circulatory hyperkinesis. Methods:The study included  32
children  with various forms of arrhytmias, 20 patients with  essentiale  form  of
hypertension.The patients were investigated by noninvasive methods at rest at
baseline  and  following  24  hours  and  6  weeks  treatment. The  diagnosis  was
documented  on  electrocardiograms  and  echocardiographic  analysis  in  each
case  and  confirmed  by Holter  studies in  some children  with  cardiac  arrhyt-
mias  and  24  hr  blood  pressure  monitoring  in  some  children  with  systemic
hypertension.The  effective  dose  of Bisoprolol  ranged  between  0.05  mg and
0.1 mg /kg/day. Results:The Bisoprolol  treated patients responded  favourable
as expressed  by improved electrocardiographic and hemodynamic  parameters.
Bisoprolol  decreased heart  rate to a significant  extent.The  reduction  in  heart
rate during the treatment with Bisoprolol  was 23 beats/min.The  reduction of
systolic  blood pressure  was 23 mmHg and reduction  of diastolic  blood  pres-
sure was  14 mmHg. Bisoprolol produced  a significant  lowering of the cardiac
output,  enddiastolic  volume, stroke  volume  and  the  mean  systolic  ejection
rate, thus indicating a general decrease in contractility. In both groups of our
patients  with  symptomatology  of  overactive  heart, Bisoprolol  considerably
reduced the heart work. Conclusion: Results show that in many children with
systemic hypertension  fulfilled  criteria on  hyperkinetic  syndrome.high  blood
pressure  and  hyperkinesis  can  be  controlled  on  a beta  ^  blocker  alone. In
patients with  prolapse mitral  valve which  are associated with various forms of
tachyarrhytmias, Bisoprolol  had a beneficial  effect  on  cardiac  arrhytmias  and
on hyperkinetic  syndrome.

P590
Percutaneous  endoscopic  gastrostomy  (peg)  feeding  in  patients
(pt’s) with  congenital  cardiac  disease
Ciotti,  G.,  Pozzi,  M.,  Dalzell,A.M.
Royal  Liverpool Children’s Hospital  NHSTrust,  Liverpool,  UK

A retrospective  study  comparing  complex  cardiac pt’s who  underwent  PEG
and pt’s with similar problems, who were fed orally, to determine the effect  of
PEG on growth parameters. From Jun  1995 to Nov  1999,37  cardiac pt’s (22
f,  15  m.)  underwent  PEG. The  procedure  was performed  at  a  median  259
days  (range  1 -  838); 35  pt’s  (94.6%)  required  nasogastric  tube  nutritional
supplementation  prior  to  gastrostomy. The  population  is subdivided  into  3
groups. I)  14 pt’s (37.8%) with O2 saturation  less than 95% at the  time of the
PEG; II) 18 pt’s (48.6%) with O2 saturation more than 95%; III) 5 pt’s (13.6%)
with major multisystemic problems.We compared the 3 groups with 3 control
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groups  matched  for  age, sex, syndrome,  systemic  problem, heart  disease,
surgical  or  interventional  procedures  and  follow  up. We  evaluated  the  varia-
tion  of  the  body  weight  expressed  as Z-score  before  PEG  and  at  a  median
follow up of 291 days (range 19 ^  1481).The Z-score  for  weight improved in
pt’s undergoing PEG nutritional supplementation: I): 57%, II): 88.9% and III):
80%. The  median  Z-score  improved  significantly  in  each  study  population
group  and  decreased  in  each control  group who  did not  benefit  from  nutri-
tional support.We have demonstrated  that the PEG procedure  is safe and aid’s
nutritional  supplementation  of  cardiac pt’s who  have  an  increased  metabolic
rate and difficulty  achieves adequate voluntary oral calorie intake.

P591
Cardiac  output  (CO),  peripheral  vascular  resistance  (PVR)  and
atenolol  therapy  (AT)  in  hypertensive  children  after  aortic  coarcta-
tion  repair (ACr).
Ugo Giordano, AttilioTurchetta,Salvatore  Giannico*, Armando  Calzolari
Sport’s Medicine ^  Department  of Pediatrics;  *Cardiology Department,  Rome,  Italy

CO  and PVR  are the main hemodynamic  parameters  (HP) that establish the
blood pressure (BP) values. Aim of the study: to assess the effect  of AT on these
BP determinants. We studied  12 children  (P) after ACr, mean  age  15.2 years,
divided into two groups: A (6P not on antihypertensive  therapy; 3m, 3f)and  B
(6P on AT; 4m, 2f); both  the  P  groups  had  the  same  age  (respectively  15 vs
15.5 yrs) andBSA (respectively  1.41  vs 1.55 sqm; p=n.s.).They performed  an
exercise  testing  (ET)  on  the  treadmill; parameters  recorded  at  rest  (r)  and  at
peak  (p) exercise: time of exercise (TE), heart  rate (HR),BP, CO  (rebreathing
method), cardiac  index  (CI)  and  PVR. Student’s  t-test  was  used  to  compare
the  data of the  two groups. P in group B, compared  to  the group A, showed
not significant  differences  for the sameTE  (10 vs 9.9 min), the lower HRr  (97
vs  109 bpm), the  higher  COr  and  COp  (5.2  vs  4.9;  10.4  vs  8.8 L/m’),  the
higher  PVRr  and  lower  PVRp  (1497  vs  1411; 806  vs  881  dine/cm/sec-5),
higher  SBPr and  SBPp (132  vs  119; 180  vs  153 mmHg),the  same DBPr and
DBPp  (72  vs 69; 64 vs 64 mmHg); significant  differences  were  found  for  the
group B only for the lower HRp  (153 vs 174 bpm;p0̂.01). Our  data suggest
that AT contributes to control HR  and BP but the HP  are the  same of P not
on AT and not  as in the  healthy conditions  (Pediatric  Cardiology  2000; 21:6
pag590,nl4).

P592
Application  of  home  oxygen  therapy  to  children  with  congenital
heart  disease
Takashi  Miwatani,  Tohru  Matsushita,  Toinoko  Kita,  Youko  Yoshida, Yukiko  Kado,
Shintaro  Okada
Pediatrics,  Osaka  University  Graduate School  Of  Medicine,  Osaka,japan

Although  home  oxygen  therapy  (HOT)  is well  established  as a treatment  in
adult  patients  with  chronic  lung  disease  (CHD)  associated  with  pulmonary
hypertension  (PH)  or  severe  cyanosis. Therefore,  we  investigated  the  clinical
course  of  children  underwent  HOT  and  evaluated  the  effect  of  it  on  these
cardiac patients, and compared with pulmonary hypertension without  cardiac
disease.  Patients. Twenty-four  patients  underwent  HOT  were  included;
primary  or  porto-pulmonary  hypertension  in  6  (PPH), PH  associated  with
CHD in 7 (CPH; post-total correction in 5, Eisenmenger in 2), cyanotic heart
disease  in 9 (CyD)  and  heart  failure  after  Fontan  operation  in 2  (CHF).The
averaged age and percutaneous oxygen saturation  at the beginning of HOT in
each group were  15.2,4.0,7.0, and 6.7  years old, and 98,91,73,92% respec-
tively. Results. In PPH, 3 patients were already dead and other 3 were still on
without  significant  improvement  of symptom. In contrast  to  PPH, 3 patients
in CPH who  were after  total correction  could stop the  use of HOT  because
of the improvement  of residual PH  (duration of use; 1.2+/-0.4 yr). However,
it  was no clinical effect  in both patients with Eisenmenger. In CyD, 2 patients
were dead during HOT. In other  2 patients, HOT  was discontinued  because
of the following favorite operation. In this group, 6 of 9 patients (67%) felt  the
improvement  of clinical symptoms such as head ache and chest pain. In CHF,
one  patient  could  stop  its use because  of clinical  improvement. These  results
suggest  us that HOT  in various CHD  associated with PH or cyanosis may be
useful  for the improvement of clinical symptom.

P593
Prospective evaluation of cisapride on corrected QT interval in  infants
Hasmi,A.,  Peverini, R.,  Deming,  D.,  Chhina,  S.,  Vyhmeister,  N
Loma  Linda  University  Children’s  Hospital,  Lama  Linda,  CA,  USA

Purpose To  evaluate  the  effect  of  cisapride  on  QTc  interval. Methods We
prospectively  studied  infants  receiving cisapride  (0.8 mg/kg/day)  for  clinical

indications. Infants  of any gestational age were included. Infants with  baseline
corrected QT  interval (Qtci)  >  470 were excluded. Electrocardiograms were
obtained  at  baseline  and  at  3, 5, 7 and  14  days  after  initiation  of  cisapride.
QTci  >=  450  was considered  prolonged.  Independent  variables  included
gestational  and  postnatal  age,  birth  weight,  medications  inhibiting
cytochrome P-450 3A4 enzyme system, use of cimetidine, ranitidine, or theo-
phylline, serum  protein, albumin, AST, ALT, direct  bilirubin, electrolytes  and
calcium. Results  Fifty  infants  (6 term, 44 preterm) completed the study; none
developed  arrhythmias. Baseline  QTci  (401  –  20) showed  no  difference  for
gestational age.There  was no correlation between prolonged QTci  and base-
line QTci  or  any study variables. Fifteen  infants  (15/50, 30%) had  prolonged
QTci  (PQT)  at some  time following  cisapride  initiation, 35 did not  (35/50,
70%) (NPQT).There  was no difference  between the two in baseline QTci or
study variables. However, we noted that infants with QTci >=  2 SD above the
baseline QTci  on  day 3 were more likely to subsequently  develop prolonged
QTci  (p <  0.0001).Treating  neonatologists discontinued  cisapride  in 5 PQT
infants  (5/15,33%, highest QTci  506); all 5 infants  subsequently  normalized
QTci.The remaining PQT infants (10/15,67%, highest QTci 491) continued
receiving cisapride with all but one (QTci 463) normalizing QTci by  14 days
of treatment. Conclusion QTci  three days following  cisapride  initiation  may
predict  subsequent  development  of prolonged  QTci. Many  infants  receiving
cisapride  may  develop  prolonged  QTci,  however  most  will  undergo  QTci
normalization  by  day  14  despite  continued  cisapride  use. Cisapride  (0.8
mg/kg/day)  may be safe  to use  in a NICU setting.

P594
The  role  of  capillary  whole  blood  monitoring  in  children  on  oral
anticoagulation  with  CoaguCheck-Plus
Mazic  U, Slavec B
University  Children  Hospital, Ljubljana, Slovenia

Objective:  to  determine  the  accuracy, reliability,  safety,  and  acceptance  of a
whole  blood  prothrombin  time/international  normalized  ratio  (PT/INR)
monitor  (CoaguChek-Plus)  in  children  on  oral  anticoagulant  therapy. Study
design:  capillary  PT/INR  was  measured  using  the  portable  coagulation
monitor  CoaguChek-Plus  (CCP)  and  compared  with  venous  PT/INR
assessed byThromborel  S.We  compare  180 INR  measurements  from  105
patients on  oral  chronic  anticoagulant  therapy. Patients  were  assigned to  one
of three  groups: group A: CCP-INR<  2.0; group  B: 2  < CCP-INR  >  3.5;
and group C: CCP-INR>3.5 Results:A good correlation  was found  between
INR  of CCP  and Thromborel  S in whole  group  (r  =  0.845, p  <  0.05)  and
group B (r=0.898, p<0.05)  with sensitivity of 0.95  and specifity  of 0.93. But
poor correlation  was found  in  group A (r=0.768, p=0.05)  and no correlation
in group C (r =0.50).We also calculated specifity and sensitivity of CCP-INR
assessment.We  found  high  sensitivity in group A (0.96) but  lover in group  C
(0.85), while  specifity  of CCP  was very  low  in group  C  (0.68)  and group A
(0.77). CONCLUSION: In children on oral anticoagulation  capillary whole
blood INR  measurement  with CCP is reliable  and accurate when  compared
with  standard  venous  measurement  only  if INR  is  inside  the  therapeutic
ranges  (group B). But CCP-INR  show no correlation  with  standard  venous
INR  measurement  when  INR  >  3.5  and  very  poor  correlation  with  low
specifity  of  test  when  INR<  2. We conclude  that  INR  measured  with  the
CoaguCheck-Plus monitor  did not appear to be suitable for the management
of children on chronic  anticoagulant  therapy.

P595
[51]Cr and  [131]I  radiotracers  as useful  tools  for  assessing  the circu-
latory overload  in Eisenmenger  syndrome
Gonfalves, R.C.,  Lopes,A.A.
Pediatric Cardiology  Department,  Heart Institute  (InCor),  University  of  Sao  Paulo
Medical School, Sao Paulo, Brazil

Accurate measurements of circulating blood  volumes  are essential for proper
management of patients with Eisenmenger syndrome  (ES). Using [51]Cr and
[131]I  as radiotracers, we  determined  the  red  cell  volume  (RCV), plasma
volume  (PV)  and  total  blood  volume  (TBV)  in  21  ES patients  (10  female)
aged  6  to  53 years, all  potential  candidates  for  therapeutical  hemodilution.
Measured  volumes  were  increased  in  patients  as  compared  with  values
predicted on the basis of body  weight: RCM  3,282 –  1,200  vs. 2,324 –  1,024
mL,p  <  0.0001; PV 2,267 –  659 vs. 1,594  + 534mL,p  = 0.0001 ;TBV 5,549
–  1,577  vs. 3,919  –  1,445 mL,p < 0.0001.TBV  was differentially  character-
ized  as a  function  of  body  weight  in  patients  vs. controls  (r2  =  0.44, p  =
0.0011  and  r2  =  0.97, p  =  0.0004, respectively).  Successful  hemodilution
planed  on  the  basis  of  measured  volumes  was  followed  by  a  significant
improvement  in hematocrit, RCV and TBV seven days after  treatment.Thus,
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proper management of hyperviscosity  and  circulatory overload in ES may be
planed  on an individual  basis taking into  account  blood  volumes  measured
directly  using appropriate  radiotracers.

P596
Clinical  effects  of  Colforsin  daropate  hydrochloride  in  pediatric
cardiac  surgery
Ishibashi,  N,  Hiramatsu  X,  ImaiY,  Seo K.,Aoki  M.,  Shin’okaX,  OhtaJ.,  Hagino  I.,
KashiwagiJ.,  Ishiyama  M.,  Satoh  K.,  Okamura  T.
Tokyo  Women’s  Medical  University,  Pediatric  Cardiac  Surgery, Shinjuku-Ku,  Tokyo,

Japan

Colforsin  daropate hydrochloride  increases cAMP in a cell to activate directly
the adenyl  cyclase which  is synthase of cAMP existing in cell membrane not
via receptor and has a positive inotropic  action and a vasodilatory  action.This
unique  agent  is recently  available  in Japan. The  purpose  of this  study  is to
examine  clinical  effects  of Colforsin  daropate hydrochloride  after  open  heart
surgery  to  congenital  heart  disease. Eight  children  underwent  open  heart
surgery  for congenital  heart disease. Main diagnosis wasVSD in 7 and DCRV
in  l .The  average  age was 8.0  years. Colforsin  daropate  hydrochloride was
administered  intravenously  at a rate of 0.25 g/kg/min  for 1 hour  after  opera-
tion. Hemodynamic  changes were measured before, after, 2 hours after  and 12
hours  after  its administration  using Swan-Ganz  catheter. The list of hemody-
namic  changes  was shown  below. Significant  arrhythmia  was not recognized
during  its  administration.  Colforsin  daropate  hydrochloride  decreased
pulmonary  vascular resistance index (PVRI)  and increased  cardiac index (CI)
and  HR, while  it  decreased  systemic  vascular  resistance  (SVRI)  and BP
within  acceptable  ranges. Colforsin  daropate  hydrochloride  may be a  useful
agent  after  pediatric cardiac surgery with pulmonary  hypertension.

P597
Continuous  intravenous  furosemide  in haemodynamically  unstable
children  after  cardiac  surgery
M.M.J.  van der Vorst, I. Ruys-Dudok  van Hecl,J.E.  Kist-van  Holthc,J.  den  Hartigh,
R.C.  Schoemaker,A.F.  Cohen,].  Burggraaf
On  behalf  of the  Paediatric Pharmacology Network;  Leiden,  Tlie  Netherlands

Objective: The  commonly  used  continuous  IV furosemide  dosing  schedule
after  cardiac  surgery  in children  is largely empirical  and may not be optimal.
This  may even  be more  outspoken  in children  after  cardiac surgery  who  are
haemodynamically  unstable, and in whom  transient  renal  insufficiency  may
occur. A study was performed  to get an impression which clinically applicable
measures  may be  used  to  design  a  rational  scheme  for  continuous  IV
furosemide  therapy  in  children  after  cardiac  surgery.  Subjects  and methods:
Twelve  paediatric  patients  (5F/7M,  age  0̂33  weeks)  post-cardiac  surgery
who  were  to  receive  3  days  of continuous  IV furosemide  treatment,  were
included  in  an  open  study.  Blood  and  urine  samples  were  taken  for
furosemide,  creatinine  and electrolytes  levels and fractionated  urinary  output
was  measured.  Furosemide  in blood  and urine  was measured  using  HPLC.
Results: The  mean  starting  dose  of continuous  IV  furosemide  was 0.093
(–0.016)  mg/kg.hr  and  was increased  to 0.175 (–0.045) mg/kg.hr  on day 2,
and  changed  to 0.150 (–0.052)  mg/kg.hr  on  day 3. Infusion  rates  were
increased  from  day 1 to day 2 in 10 cases, and decreased from  day 2 to day 3 in
3  cases. Urinary  furosemide  excretion  rate  was inversely  related  to  serum
creatinine  levels. Discussion  and conclusion: This  study extends  the observa-
tion of the beneficial  effects  of continuous  IV furosemide  to children who are
haemodynamically  unstable after  cardiac surgery.As the furosemide  effects  are
dependent  on renal function,  it can be hypothesised  that the dosing schedule
may be optimised. Contrary  to the currently  used  dosage  schedule  in which
the  dose  of  furosemide  is gradually  increased  over  time,  it may be  more
rational to start  with a higher dose and adapt  this dose (downward) guided by
the observed  effect  (urine output).

P598
Preoperative  use of inderal  in patients  with Tetralogy  of Fallot  does
not  effect  postoperative  inotropic  score
Bandisode VfSimsicJM, Bradley  SM,AtzAM
Charleston, SC, USA

Beta-blockade  is used in some patients with Tetralogy of Fallot  as prophylaxis
against  hypercyanotic  spells prior to surgical  repair. Beta-blocker  therapy has
been linked to catecholamine  resistance in postoperative  patients. The aim of
this  study  was to determine  if preoperative  inderal  therapy  had an effect  on
postoperative  variables  in patients  with  Tetralogy  of Fallot. Methods:  From
November  1996 to June  1999, 33 patients  underwent  surgical  repair of

Tetralogy  of Fallot  at our institution. Preoperative, intraoperative and postop-
erative  variables  were  retrospectively  reviewed. Results: Fourteen  of the 33
patients  with Tetralogy  of Fallot  were  treated  as an outpatient  with  inderal
prior  to  surgical  repair.  Nine  of the  14 patients  were  placed  on  inderal
secondary  to hypercyanotic  spells; 2 of the  14 patients  required  preoperative
intubation  and inotropic support. Intraoperative  variables were similar in the
inderal group and the non-inderal group.There  was no difference  in postop-
erative  inotropic scores upon  arrival in the CICU  (mean  – SD 5+2  vs. 5+3,
p>0.05;  inderal  vs. non-inderal)  or  12 hours  later  (8–5 vs. 7– 5, p>0.05;
inderal  vs. non-inderal). Four  patients  (2/14  inderal  patients  and 2/19 non-
inderal patients) required temporary pacing in the  early postoperative period.
The  postoperative length of intubation  (63–40  vs. 47–52, p>0.05; inderal vs
no  inderal)  and hospital  stay (8– 3 days  vs. 8–3  days, p>0.05; inderal  vs  no
inderal)  was similar in both groups. Conclusions: Preoperative inderal  therapy
was  not  associated  with  an increased  postoperative  inotropic  requirement.
Postoperative  length  of intubation  and hospital  stay  was not prolonged  in
patients on inderal therapy.

P599
Enalapril  in infants with congestive  heart  failure  secondary  to a left-
to-right  shunt
Sagin-Saylam  C,  Turgut S., Kir M.,  Paytoncu S.,  Una!  N,AkcoralA.
Dokuz  Eylul  University  Faculty  of  Medicine,  Department  of  Pediatric Cardiology
Izmir,  Turkey

This study  was undertaken to investigate the effects  of enalapril on the clinical
and  hemodynamic  findings  in infants  with  intractable heart  failure  secondary
to a left-to-right  shunt. In 18 patients  aged 2-28 (mean  10+7)  months  with
heart  failure  secondary  to a left-to-right  shunt  refractory  to  at  least one
month  of therapy with digoxin  and furosemide, enalapril 0.5 mg/kg/day  was
added  to  treatment.  Clinical  and echocardiographic  findings  were  assessed
before  and 15-67 days after  the initiation  of enalapril  therapy. The  liver size
and  dyspnea  (retraction  score)  decreased  significantly  (p=0.03  and  0.02,
respectively). An increase  in body  weight  in 61%, and decrease  in respiratory
rate in 55%, heart rate in 67%, cardiothoracic ratio in 78% of the patients were
observed, but the  differences  were not significant. Qp and pulmonary  artery
pressure  decreased  significantly  (p=0.02  and  0.03,  respectively);  Qp/Qs
decreased in 61%, increased in 18%, and did not change in 11% of the patients,
the  overall  decrease in Qp/Qs  was not significant. A decrease  in Qp/Qs and
wall stress  was noted  in 75% of the 8 patients in whom  improvement in clin-
ical  findings  was observed. No differences  in the echocardiographic  measure-
ments of LV size, volume, mass, meridional  wall stress, LA size, CI, systolic and
diastolic  functions  of the  heart  could  be documented.  No  side  effects  or
changes  in  biochemical  and hematologic  parameters  were  detected  during
treatment. Enalapril may serve  as a useful  adjunct  to conventional therapy and
a bridge to operation  in patients with  severe heart  failure  secondary to a left-
to-right  shunt awaiting surgery.

Embryology/Developmental  Cardiology,
Morphogenesis/Morphology
P600
Evolution  of aortic  arches from  fish  to humans
MusterA.J.,  Idriss R.F.,  Backer  C.L.
Tlic  Children’s Memorial Hospital,  Cardio-Tlwracic Surgery, Chicago, 1L,  USA

Throughout  evolution, the 4th and 6th  aortic  arches  in  lower  vertebrates
have  been  either  paired  or  rightsided,  whereas  in  mammals  these  arches
became  leftsided  due to the unique  placental  hemodynamics  and broncho-
pulmonary  expansion. The systemic arterial duct, essential in fetal  mammals,
was  displaced  by the right  aortic  arch  filling the restricted  space  above the
unilateral  right  eparterial  bronchus. With  no  left  eparterial  bronchus, the
arterial duct, aortic arch and descending aorta  gravitated to the left.Where a
fetal systemic arterial duct  is not essential, as in tetralogy of Fallot or common
truncus  arteriosus, a  nonobstructive  right  aortic  arch  continues  to  occur.
With  normal cardio-respiratory  anatomy, a right arterial duct  remains viable
with  cervical  exarch  extension.  Otherwise,  right  aortic  arch  becomes
obstructive  as it connects  to a  left  arterial  duct  behind  the esophagus, or
through patency of the left  dorsal root  (KommerelTs). Right or double aortic
arch in humans  is viewed  as reversion to morphology of nonplacental verte-
brate aortic arches.
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P601
Differential  expression of the cardiac alpha-actin gene  in neural  crest
ablated  chick  embryo
ChaiS.B.,UuR,  GuX.E
Xinhua Hospital,  Shanghai  Second Medical  University, Shanghai,  People’s  Republic
Of China

Hemodynamic  abnormalities  in  the  chick  embryo  have  been  documented
after  neural  crest  ablation. Ventricular  dilation  may  contribute  to  malforma-
tion  of  outflow  tract. To  explore  the  relation  of  neural  crest  ablation  to
depressed  contractility,  suppression  subtractive  hybridization  was  used  to
discover  messages decreased or no  expressing  in outflow  tract  tissues with  or
witout  cardiac  neural  crest  cells. Cardiac  neural  crest  was ablated  by  electric
stimulation in 51 chick embryos, 48 chick embryos were  as control. A subtrac-
tive library was constructed  , and cDNA array was used to identify  significant
difference,  then  sequencing  was done. 261  clones  were  constructed, 83/261
clones were identified to be significantly  decreased or no expressed by cDNA
array. 68 clones were sequenced, 18 kinds of cDNA fragments were  identified.
7/68 were known  as Gallus cardiac Alpha-actin gene.The results of this study
indicate  that  ablation of cardiac neural  crest could cause decreased expression
of  cardiac  Alpha-actin  gene  which  might  be  responsible  for  depressed
contractility.

P602
Echocardiographic  studies  on  cardiac  functions  in  the  mice  with
cx43  gene  defects
Huang G. Y,  Lo, C. W.*, Unask, K.K.**, Ning  SB
Children’s Hospital,  Medical  Center  of Fudan University,  Shanghai,  P.R..China;
*Dcpartmcnt  of  Biology, University  of  Pennsylvania, Philadelphia,  USA;
**Department of Cell Biology

Connexin  43  (Cx43)  gap junction  gene  is one  member  of  the  connexin
multigene  family  recently  shown  to be  crucial  in  heart  morphogenesis. This
study was to characterize heart  defects which may arise in the Cx43 knockout
mice  (Cx43KO), transgenic  mice  overexpressing  Cx43 (CMV43)  and trans-
genic  mice  expressing  Cx43/b-galactosidase  fusion  protein  (FZ).  In  utero
Doppler  echocardiography  was carried out to evaluate  the mouse  embryonic
cardiac  abnormalities  in  these  mouse  lines. The  studies  showed  that  cardiac
defects  in  Cx43KO, CMV43  and  FZ  mice  were  mainly  associated  with  the
obstruction of right ventricular outflow  tract and abnormal myocardial devel-
opment  as  reflected  by  the  increased  peak  systolic  ejection  velocity  (IPSV)
and  by  the  monophasic  diastolic  inflow  pattern  respectively. Echocardio-
graphic  findings  were  consistent  with  the  morphological  changes  including
conotruncal  pulmonary  stenosis  and  right  ventricular  hypertrophy  or
enlargement. We concluded  that Doppler  echocardiography  is of importance
in the study of heart  defects  in mice with the gain or loss of Cx43  function.

P603
Secundum  atrial  septal  defect  due  to  malformations  of  the  septum
primum  or secundum: implications  for  transcatheter  closure
Blom  N.A.Jotigeneel H.,  OttenkatnpJ., Gittenberger-de  GrootA.C
Leiden  University Medical Center, Leiden, Tlic Netherlands

The morphogenetic  concept  that secundum  atrial septum  defects  (ASDII) are
the  result  of  a  malformed  septum  primum  (valvula  foraminis  ovalis,VFO)
cannot  explain  all morphological  variations. Components of the atrial septum
were  studied  in  normal  heart  specimens  (n=22,  age 0-43  yrs)  and  with  an
ASDII  (n=58, age  0̂49  yrs). Placement  of  an Amplatzer  Septal  Occluder
(ASO)  was estimated  in  each  case. Normal  specimens  (dosed/open  foramen
ovale) showed litde variation of the superior limbus (SL) forming the muscular
rim  of the  oval  fossa from antero- to  posterosuperior.TheVFO  with  variable
thickness formed the floor of the oval fossa without a muscular rim. In 50 spec-
imens  (group  I)  the ASDII  was  due  to  malformation  of  the  atrial  septum
primum with normal size/position of the SL; group la (n=l l )  with an absent
VFO  and  lack  of  posteroinferior  rim; group  Ib  (n=17)  with  a large  ostium
secundum  (OS) causing a central  defect  with  sufficient  rims; group  Ic (n=19)
with  one  or multiple  fenestrations  in  the VFO  in addition  to the OS causing
variable defects; group Id (n=3) with a posteriorly positioned OS with lack of
posteroinferior  rim. Hitherto undescribed, 8 ASDII’s (group II) were the result
of a small/absent  SL (septum secundum)  lacking the superior rims.The size/
position  of the VFO  was normal  in  this group. Stable ASO  placement  (46%)
was possible  in 27/50 of group I and none  of group II. Conclusion:  Different
types ofASDII’s can be discriminated based on maldevelopment of either atria]
septum  primum  (VFO)  or  septum  secundum  (superior  limbus), which  is
important  in view of transcatheter closure techniques.

P604
A 3d echocardiographic  study of the  postnatal  changes of  right  and
left
Sung R.Y.T., Du Z.D.,  Mok G.T.F.,Ng P.C.Yam M.C., FokT.F.
Department  Of  Paediatrics, Tlie Chinese  University  Of  Hong Kong,  Shatin,  Hong
Kong,  China

A  3D  echocardiographic  study  of the  postnatal  changes  of  right  and  left
ventricular volumes and contractility in normal term neonatesTo  evaluate the
postnatal  changes  of right  and  left  ventricular  volumes  and  contractility, we
performed  serial  2D and  3D  echocardiographic  examinations  in  21  normal
full  term  neonates  at 0-6,244̂8, and  48̂72 hours  after  birth. Dynamic  3D
echocardiographic  images of LV and RV were obtained  from  a transthoracic
apical view while moving the  probe freely  by hand, with acquisition  gated to
control  for ECG  and respiration  (Echoscan,Tomtec). Results: Heart  rate did
not  change  significantly  during  the study  period.  LV end  diastolic  volume
correlated  significantly  with  the  diameter  of  ductus  arteriosus  (r=  0.48,
p<0.05). LV end-diastolic  volume decreased  significantly  one  day after  birth
from  1.41 – 0.16 to  1.27+  0.15 ml/kg, corresponding to the closure of ductus
arteriosus.  LV end-systolic  volume also decreased  significandy  on  day 2 and
day 3 with associated increase in  LV ejection fraction from 54–2 to 59+ 2 and
62–  2%. RV end-diastolic  volume  was 1.40–0.18,1.33+0.14  and  1.33+0.16
ml/kg, and  did  not  change  significandy  during  the  period.  RV  end-systolic
volume  decreased  progressively  from 0.69–0.1  to  0.57+0.09  ml/kg  and RV
ejection  fraction  increased  progressively  from 51+2  to  59+3 on  day  3. Both
LV and RV output  increased  steadily during the study period. Our  results of
2D echocardigraphy  for  all parameters of ventricular  size and function  corre-
lated strongly  with  that  of 3D, but the mean  values were  generally  higher  in
2D measurements. We conclude  that our  3D  data  provide  a useful  reference
for the interpretation of ventricular function  in the early neonatal period.

P605
Distinctive  differences  in  the  morphology  of  the  right  ventricular
outflow  tract  between  tetralogy  of  Fallot  (ToF)  and  ToF  +
pulmonary  atresia  +  patent  ductus  arterious  in autopsid  hearts
Takashi Miyamoto, Masahide Chikada*,Akihiko Sekiguchi*, Arata Murakami
Department qfTlioracic Surgery,  University of Tokyo;  *Departmetit of Carduwascular
Surgery, National Children Hospital, Tokyo,Japan

Purpose:To examine the morphology of the right ventricular outflow  tract in
autopsied  infants  at National  Children  Hospital, 2 years old or younger  who
died  as a consequence ofTetralogy  of Fallot  (ToF) or ToF + pulmonary atresia
(PA) +  patent ductus arteriosus (PDA). Subjects  and Methods:The  heart of 5
infants  with ToF (Group A) and 6 with ToF +  PA +  PDA (Group B), who had
not  been  operated,  was  examined  and  measured  using  the  measurement
method employed Becker et al. in 1975.The average age, height, weight, body
surface  area, infundibular  length  (a), length  of the  right  ventricle  (b), aortic
outflow tract (c),cornal septal width (d), pulmonary outflow tract (e), circum-
ferences  of the  aortic  external  orifices  (f), circumferences  of the  pulmonary
external  orifices  (g), and  cornal  septal  length  (h), were  determined  and  the
ratios  of  a/a+b, h/h+b, e/c+d+e  and  g/f  were  calculated. Analyses  were
performed  using Mann-Whitney’s  test, and  a P  value  of  <  0.05  was consid-
ered statistically significant. Results:The  average values of parameters a,e,g, h,
a/a+b, h/h+b  and  g/f,  significantly  differed  between  the  two  groups. The
infundibular  septal length  in  the right ventricular  was proportionally  smaller
in Group  B than  in Group A  ; the length  of the conus  septum  tended  to  be
shorter in Group B; and the diameter of the right ventricular outflow  and that
of the main pulmonary  artery  were narrower in Group B. Conclusions:There
were  distinctive  differences  in  the  morphology  of  the  right  ventricular
outflow  tract between the 2 groups.

P606
Immunolocalization  of  tenascin  in  the  heart  of  the  developing  rat
embryo
Takashi  Hanato,  Masao  Nakagawa, Hidetoshi  Fujitto, Setsuko  Nishijima,  Nobuhiro
Okamoto,  Kyoko Imakana-Yoshida
Department  Of Pediatrics, Shiga  University  Of Medical Science,  Otsu, Shigajapan

Bis-diamine  administration  to  pregnant  rats  induces conotruncal  anomalies
including  tetralogy  of  Fallot  and  truncus  arteriosus  communis. These
congenital  anomalies  are  clinically  known  to  be  often  associated  with
anomalous  coronary  arteries. However,  the  pathological  mechanisms  of
anomalous  coronary  arteries  associated  with  these conotruncal  defects  have
not  been  fully  established, Tenascin-X,  a member  of  extracellular  matrix
proteins, is suggested to be  involved in the formation  of the vascular channel
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by  epicardial  cells.  In  order  to  determine  whether  bis-diamine  induces
abnormal  coronary  vascular  development,  we  examined  the  expressional
patterns oiTenascin(TN)-X  in the hearts of the developing embryos from bis-
diamine-treated mothers using immunohistochemical  methods. A single dose
of 200mg of bis-diamine  was administered to pregnant Wistar rats at  10.5 days
of gestation. The  embryos were removed on  11,12,13,14,15,16  and 20 days
of  gestation  (ED), and  used  for  morphological  analysis  of coronary  arteries
and  immunohistochemical  study  using  anti-TN-X.  An  anomalous  or
hypoplastic  left  coronary  artery  were detected  in 92% of bis-diamine  treated
embryos  at 20ED.TheTN-X  was first detected in the  11ED control  heart. In
the  12ED control heart, theTN-X  was expressed in the epicardium and atrial
and ventricular myocardium. During cardiac development,TN-X  expression
was  localized  to  the  epicardial  cells  that  migrate  into  the  myocardium,
forming  vascular channels. However, the immunolocalization ofTN-X  to the
epicardial  cells and  vascular  channels  were not  observed  in the  hearts  of bis-
diamine  treated  embryos  in  each  developmental  stage. This  study  indicated
that  bis-diamine  induced  abnormal  coronary  arterial  development  by
disturbing coronary vascular channel formation  from  epicardial cells.

P607
The  right ventricle  in hypoplastic  left  heart  syndrome
Smith A.,  Pozzi  M., Anderson R.H.
Institute Of  Child Health;  University  Of Liverpool, Liverpool,  UK

In  a series of hearts with  hypoplastic  left  heart  syndrome  (HLHS)  the  inter-
ventricular  septums  (IVS)  are  variable  in  size. Sometimes  the  left  ventricle
(LV) and, thus, the  IVS cannot be identified  by gross dissection. In other cases
the length  of the septum  can be measured  by approximating the  apex of the
LV  against  the  right  side  of  the  septum.  The  morphology  of  the
septomarginal  trabeculation  (ST)  and  other  muscular  bundles  of  the  right
ventricle  (RV)  was  studied  in  35  hearts  with  hypoplastic  LV  and  various
combinations  of aortic  and mitral  valvar anomalies, with or without  ventric-
ular septal defect. In hearts in which the apex of the  LV approximated  that of
the  RV, the ST  was usually adherent to the septum in the  usual  way. In hearts
in which the  LV and, thus the septum, could not be identified, remodelling of
the  ST  was  sometimes  extensive, producing  anatomic  obstruction  of  the
right  ventricular  outflow  tract.  A  spectrum  was  present  between  these
extremes  which  was deemed  to be  associated with the  length of the  septum
and the  degree of hypoplasia  of the  LV. Anatomically  remodelling  of the  ST
may  have  a  secondary  effect  on  the  tricuspid  valve  (TV)  and  the  right
ventricular outflow  , which can influence  the outcome of surgery  for HLHS.
It  is likely  that  such  hypoplasia  of the  LV and  the  septum  is present  before
delamination  of the TV. Remodelling of the RV and its outflow  tract  is to be
anticipated  relative to the degree of hypoplasia of the septum but  irrespective
of other  intracardiac  anatomy.

P608
Different  patterns  of  abnormal  cerebral  metabolism  in  neonates
with  various  congenital  heart  diseases  detected  by  in vivo  localized
lh  MR  spectroscopy
Park,  I.-S.,Yoon,  S.Y.,  Min,J.-Y., Kim,Y. H.,  KoJ.  K.,  Kim,  K.S.,  Kim, S.-T.,
Urn, K. H., LeeJ. H.
University  Of  Ulsan  College  Of Medicine, Asan Medical Center, Seoul,  Korea

Introduction: The  underlying  mechanism  for  growth  retardation  and/or
abnormal  neuro-developmental  outcome  in  children  with  congenital  heart
disease  (CHD)  has been  explained  mostly  by  the  postnatal  effects;  however,
the prenatal  effects  of altered hemodynamics in the fetus  have not been inves-
tigated.  In  this  study, we  designed  a study  to  evaluate  our  hypothesis  that
abnormal  fetal  circulation  due  to CHD  affects  the  fetal  brain  metabolism  as
well  as growth  retardation. We evaluated  the cerebral  metabolism of neonates
with  different  types of CHD: complete TGA  (TGA), pulmonary  atresia  with
VSD  (PA), and  coarctation  of  the  aorta  withVSD  (COA)  groups. Methods:
Seventeen TGA,  12 PA, 7 COA, and  15 age-matched  normals  (ages =  3 ~ 20
days) were evaluated. Localized 1H- MR  Spectroscopy was performed  on the
parietal  white  matter  (PWM)  and  occipital  gray matter  (OGM)  of the brain
to  calculate  the  [NAA/Cr],  [Cho/Cr],  [ml/Cr]  and  [NAA/Cho]  ratios.
Results: The  [Cho/Cr]  (1.44  +  0.14,  p  <  0.05)  was  highest,  and  the
[NAA/Cho]  (0.61 – 0.08, p < 0.05)  was lowest  for TGA group, in PWM and
OGM,  respectively.  For  COA  group, the  [Cho/Cr]  (1.25  –  0.13)  and  the
[NAA/Cho]  (0.73 –0.10)  was not  significantly  different  from  those  for  the
normal  controls.  For  PA  group,  the  [Cho/Cr]  (1.34  –  0.13)  and  the
[NAA/Cho]  (0.71  –  0.09)  were  between  TGA  and  COA  groups.
Conclusion:This  is the first study  to demonstrate  that  unfavorable  streaming
of  the  fetal  circulation  and  hemodynamics  due  to  CHD  can  result  in  the

deranged  fetal  brain metabolism  and  abnormal  body growth. The  degree  of
altered cerebral metabolism seems to follow the amount of oxygen content in
the  brain  circulation  determined  by  the  reversed  streaming  (TGA),  no
streaming  (PA), or normal streaming (COA) of blood  flow.

P609
Ventricular  aneurysm  or  diverticulum?  Clinical  differential  diag-
nosis
Krasemann X, CehrmannJ, Fenge H, Debus V,Loeser H, VogtJ
Muenster,  Germany

Intrathoracic  ventricular  aneurysms  and diverticula  can be  differentiated  by
several criteria.Ventricular diverticula  are always congenital, while aneurysms
can be  acquired  as well. Histological  examinations show that  a true  congen-
ital diverticulum  is always composed  of epicardium, myocardium  and endo-
cardium, while an aneurysm  may either  show a defect  or  absence of muscle.
Morphologically  a diverticulum  is con-sidered  to have a narrow  connection
with  the  ventricle,  which  is wider  in  aneurysms  (2,5). While  diverticula
contract  synchronously  with  the  ven-tricle,  aneurysms  show  a  paradoxical
expansion  (1,6).When first detected  by angiography or  echocardiography, it
is  impossible  to  decide  whether  an  intrathoracic  outpouching  of  the
ventricle  is congenital  or acquired  (extrathoracic outpouchings  must  have at
least  a  dia-phragmal  defect  and  are  therefore  always  congenital).  It  is  also
impos-sible  to  count  the  histological  layers  without  an  open  biopsy. The
width of the connection with the ventricular cavity as a diagnostic  crite-rion
to  distinguish  between  diverticula  and  aneurysms  is arbitrary  due  to lack of
precise  definition. The  contractility  of the  diverticulum  during  the  ventric-
ular  systole  is the  only  objective  parameter:  Contraction  of  the  com-plete
outpouching of the ventricle simultaneously with the true ventricle indicates
that  it  is  a  diverticulum;  if  it  expands  paradoxically  during  systole,  an
aneurysm  has to be  considered.

P610
Morphological  quantization  and  three-dimensional  reconstruction
of human  embryo hearts  for virtual  model  validation
Schleich,J-M., Dillenseger,J-L.,Almange,  C
Department  Of Cardiology,  Centre  Cardio-Pticumologique, Ramcs, France

Three-dimensional  reconstructions of human embryo  hearts  from  synthetic
images  are  extrapolated  from  two-dimensional  representations. To  validate
virtual  volume geometry, we reconstructed  10-12-WOA  embryonic  hearts
in  three  dimensions. Hearts  of human  embryos  were  obtained  by  selective
collection  during  voluntary  terminations.  Cardiac  blocks  were  fixed  in a
10%  formaldehyde  solution,  then  were  included  in  paraffin  and  entirely
sliced  from  the  apex  on  a microtome  in  serial  sections  10  xm  thick.  One
slice  out  of  10 received  topographic  coloration  with  H. E.  S.  (Hemalum,
eosine, saffron). Digital  images were obtained  by optical  microscopy. Images
were pre-processed  (noise reduction, contour enhancement  and semi-auto-
matic  segmentation).  A  voxel  volume  was  reconstructed  by  piling  up
sections  and  resetting  image  after  image.  Intermediate  sections  were
computed  by interpolation  to  obtain  isotropic  volume  rendering.  Cardiac
volumes  were studied  with  the  display  tool, showing  internal  and  external
areas of the heart. It  was thus possible  to know the size, thickness and precise
position  of  the  various  of  cardiac  structures:  ventricles,  atria  and  large
vessels,  in  terms  of  both  external  and  internal  morphologies. This  new
reconstruction  and  visualisation  method  makes  it  possible  to  validate
models  based  on  synthetic  images. It  can  be  used  regardless  of  the  size  of
embryonic  hearts. So  its implementation  at  earlier  stages of  embryogenesis
will provide  a clearer view of cardiac  development.

P611
Causes  of  aortic  root  dilatation  in  patients  with  tetralogy  of  Fallot
(TET)  prior to  repair
Hawker R.E.,  Smith  C,  HedjmadiA.
Adolph Basser Cardiac Institute, Sydney,AustraIia

Aim: To  evaluate  the  relative  contributions  of  a  developmental  defect Vs.
abnormal  hemodynamics  in  aortic  root  dilatation  (root  dil.)  of TETs.  Do
’pink’TETs  with less trans-aortic flow have less root  dil.? Do  cyanosedTETs
get more root dil. after  a shunt? In Fig.l.M  mode root  in mm  (y axis) in  147
studies of 99 pre-opTET  <ly. was plotted  with the normal  data  of Henry  et
al, both  expressed  as a polynomial  relationship to  age in years  (x axis). In  23
pt., root  indexed  to  BSA  (y  axis)  was plotted  against arterial O2  Sat. (x axis)
(Fig 2). In  10 TETs studied  3m  before  and  12m  after  shunt, additional  non
age  related  dilatation  was  a mean  of  46%. Put  Fig  1 here  Put  Fig 2  here
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Conclusion:- Root  dil. inTETs  is a developmental  defect  present  from birth.
It bears a minor relation-ship to trans-aortic blood flow prior to correction.

P612
Four-dimensional  virtual  pictures: a new method  for  understanding
cardiac embryology  in  15  mn
Schleich,J-M.,Almange,  C
Department  Of  Cardiology,  Rennes, France

Teaching embryology  is a difficult  task as it  requires to understand the repre-
sentation  and the motions of many complex phenomena. In  classical embry-
ology  textbooks, this  evolution  is  usually  described  by  means  of  drawings
between which it  is difficult  to imagine the spacial and temporal links, which
are  in  fact  the  keystone  of descriptive  embryology. We  have  synthetized  the
bibliographic  data of different  textbooks  of embryology. Every stage of heart
evolution, according to  this synthesis, has been  ratified  by a group of experts
in cardiac embryology.Three-dimensional  objects in synthetized pictures have
been modelized for  each anatomical structure involved  in the different  stages
of human  heart  development  : fertilization,  development  of trilaminar  germ
disc, formation  and folding  of the primitive heart  tube, morphogenesis  of the
heart  chambers  and  valves, development  of  the  aorta  and  the  pulmonary
artery. An  animation  wholly  realized  in  virtual  pictures, describing  every
process  of heart  development,  from  fecundation  phase  to  the  last  cardiac
events  has been realized.This  animation, completed by two explicative video
sequences, describes  the  different  motions  and  movings  involved  in  heart
evolution.The objects realized in 3-D  for this animation can be seen thanks to
an open GL viewer directly integrated. Besides, access to a data base including
several echocardiography video sequences  is possible and allows to get used to
the  real  forms  of  acquisition  and  bibliography  references  are  recorded. We
have realized  and produced  an animation on  the  human embryologic  devel-
opment  to  demonstrate  that  using  virtual  pictures  in  teaching  improves
substantially the comprehension of complex phenomena.The contribution of
this dynamic point of view represents a new teaching means.

P613
The  morphologic  nature  of  non-committed  ventricular  septal
defects  in specimens  with  double  outlet  right  ventricle
Bcckman,  R.P.,  Bandings,  M.M.,  Hazekamp,  M.G.,  Schoof,  P.H.,  Gittenberger-de
Croot,A.C,  OttcnkampJ
Lcidcti  University Medical  Center, Leiden, Tlic  Netherlands

Biventricular  correction  of double outlet right  ventricle  (DORV) with  non-
committed  ventricular  septal  defect  (NC-VSD)  is increasingly  feasible. NC-
VSD  excludes  a  close  and  direct  relationship  of  the VSD  to  the  semilunar
orifices without further  anatomic definition. From the morphogenetic stance,
the VSD in DORV opens into  the outlet of the  RV, which  implies proximity
to a semilunar orifice, unless structures in the outlet preclude this.We propose
to  call  this  variant  a ’not-directly-committed’VSD,  in  keeping  with  the  Lev
terminology.A true NC-VSD  excludes all forms  of outletVSD.We examined
the  Leiden  collection  of  hearts  with  DORV  focusing  on  the location  of the
VSD,  and  the  space  between  it  and  the  semilunar  orifices  with  the  aim
defining  the  morphologic  variants  comprising  the  different  forms  of  NC-
VSD. Of  67  specimens, there  were  55  in  which  the VSD  was committed  to
one  or  both  semilunar  orifices.  In  8  specimens  the  not-directly-committed
VSD opened into the outlet portion of the  RV, the distance between the VSD
and semilunar orifice being extensive due to a broad  ventriculo-infundibular
fold  (VIF)  or  long  outlet  septum. There  were  4  specimens  with  true  NC-
VSD. An atrioventricular  septal  defect  without  extension  to outlet  in  3 cases
and  an isolated inlet VSD were  found  in one  case, the VIF  and oudet  septum
having  fused  to  form  a  structure  similar  to  a  supraventricular  crest. The
surgical implication  is twofold. The  tricuspid  valve  is interposed between the
NC-VSD  and the semilunar orifice.The  not-direcdy-committedVSD  opens
into the outlet of the RV, the relationship to the semilunar orifice  being  influ-
enced by the extent of the VIF and outlet  septum.

P614
Immunolocalization  of  cardiotrophin-1  and  bromoxyuridine
(BrdU)  in embryonic  rat hearts
Nobuhiko  Okamoto,  Takashi  Hanato,  Setsuko  Nishijima,  Hidetoshi  Fujino,  Masao
Nakagawa
Shiga Medical  University  Of  Science, Dept  Pediatrics,  Otsu,  Shigajapan

Cardiotrophin-1  factor  capable of inducing cardiomyocyte  proliferation, was
detected  in  embryonic  mice  heart. However  the  role  of CT-1  has not  been
fully  established  in  the  cardiac development. In order  to examine  the  role of

CT-1  and  cardiomyocytic  DNA  synthesis  in  an  embryonic  heart,  we
performed  immunohistochemical  studies  using  CT-1  antibody  and
Bromoxyuridine(BrdU) flash labeling in 10-17 embryonic  day(ED) rat heart.
BrdU  was  intraperitoneally  administered  3  hours  before  sacrifice,  and  the
heart  was fixed in  4% paraformaldehyde  for  12 hours  and  then  embedded
paraffin. Serial sections cut at 5 um were incubated with CT-1 and BrdU anti-
body. Weak  CT-1  expression  was first detected  in  the  epicardium  at  10ED.
CT-1  was  expressed  in  the  atrial, ventricular  and  outflow  myocardium  at
12ED, which  continuously  seen  until  14ED. At  15ED the  outer  layer of  the
ventricular  wall showed  less CT-1 expression  than  the  atrium or  ventricular
trabeculae, which  was more  obvious at  17ED. Although  immunolocalization
of BrdU positive cells were well coincident with that of CT-1 positive cells in
the early embryonic  days, less number of BrdU positive cells were seen in the
ventricular  trabeculae  than  the  outer  layer  of  ventricular  wall  in  the  later
developmental  stages. These findings  suggested  that CT-1 might induce early
cardiomyocytic DNA synthesis and subsequent  proliferation.

P615
The  septomarginal  trabeculation  as  a  marker  of  the  ventricular
septal  defect-great  vessel  relationship  in  double  outlet  right
ventricle. A morphologic  study
Beekman,  R.P.,  Bartelings,  MM.,  Hazekamp,  M.G.,  Schoof, PH.,  Gittenberger-de
Groot,A.C,  Ottenkamp,J
Leiden  University Medical Center, Leiden, Tlie  Netherlands

The  septomarginal  trabeculation  (SMT)  is a  characteristic  structure  of  the
right  ventricle  (RV)  and  a  useful  landmark  for  the  morphologist.  In  hearts
with double outlet  RV (DORV), the SMT may help the surgeon to  delineate
the  relationship  of the  ventricular  septal  defect  (VSD) to  the  great  vessels.
Objectives: the  recognition  and intactness of the  SMT, and whether  the rela-
tionship of the limbs of the SMT to the oudet septum  is predictive of the rela-
tionship of the VSD to the great  vessels. Method: morphological  examination
of specimens with DORV focussing on the SMT, the  ventriculo-infundibular
fold  (VIF),  the VSD  and  outflow  tracts.  Outflow  tracts  were  designated
antero-posterior  if the anterior  limb of the SMT  was closely related  to outlet
septum, and side by side if the VIF and posterior limb of the SMT were closely
related  to  outlet  septum, according  to M.V  de  la Cruz. Results: In  44 of  67
specimens  examined,  the  SMT  was recognizable  and  intact. There  were  27
specimens  with  antero-posterior  outflow  tracts  (23 subaortic  and  4 doubly
committedVSDs)  and  16 with  side by side outflow  tracts  (16  subpulmonary
VSDs).  In  one  case  the  outlet  septum  passed  through  the VSD  to  the  left
ventricle. In  14 specimens  the  SMT  was not  intact, but  remained  recogniz-
able. Eight could be designated  as having antero-posterior  outflow  tracts, and
6 side by side outflow  tracts. In the remaining 9 specimens, the SMT  was not
recognizable. In  44 of the 67 specimens other  congenital  abnormalities  were
present,  including  all  cases  in  which  the  SMT  was  not  recognizable.
Conclusion:  For  the  surgeon  a recognizable  SMT  is  a  useful  marker  of  the
VSD-great  vessel relationship. For pre-operative  assessment, 3-D  echocardio-
graphy may be helpful  in delineating the SMT.

P616
Time-lapse  study  with  a  high  speed  video  camera  in  the  early
embryonic  chick  heart  for  a better  understanding  and  visualization
of  cardiomorphogenesis
Yelbuz T.M. *# ,  Lealherbury L. *  **  Wolfe R.R*,  Kirby  M.L.  *, **
*Institute  of  Molecular  Medicine  &  Genetics,  Developmental  Biology  Unit,  Heart
Development  Group;  **Dept.  of  Pediatrics,  Medical  College of  Georgia;  #Dept  of
Pediatric Cardiology;Augusta,  GA,  USA

The  fascinating dynamic process of heart development  is gaining a  renaissance
in capturing the imaginations  of developomental  biologists  and clinicians. But
understanding and  visualizing cardiomorphogenesis  from  the  early  heart  tube
to  the  four  chambered  organ  still remains  a complex  developmental  process
including the steps of looping, convergence, alignment, wedging and septation.
Time-lapse studies (TLS) are widely used to present developmental phenomena
and provide a useful tool for a better understanding of intricated processes.They
give motion pictures that compress long developmental time periods. With this
study  we present  a time  lapse  movie on  the development  of a stage  14 chick
heart  in  shell-less  culture  over  10 hrs. Methods: At  stage  10 the  intact  chick
eggshell content  was transferred  to a hexagonal polystyrene weighing boat in a
petri  dish with water and incubated  at 37Ĉ.Twenty  four  hrs later, at stage 14,
the chick embryo  was filmed every 30 min for  10 sec with a digital high-speed
video  camera  (HSVC)  mounted  on  a stereomicroscope  over  10 hrs. Images
were transferred  from BAYER to TIFF and later to JPEG files to edit and create
a  movie  with  QuickTime  Player  (QuickTimeVersion  4.1.2)  upgraded  to
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QuickTime  Pro. Each  30  min  event  shows one  heart  cycle, 20  events  (2400
image frames) demonstrate a continous short movie of heart development over
10 hrs. Results/Conclusion: TLS with  a HSVC  could  provide  a new tool  for
better  understanding  and visualization of cardiomorphogenesis.The  produced
short  movie  will  be  presented  at  the  meeting. Future  studies  are  planned  to
employ  the  method  in  different  experimental  settings  which  lead  to  malfor-
mations  of the heart  to  visualize the  events of dysmorphogenesis  step  by step
and film heart development  over 24,48 and 72 hrs.

P617
Aortic  arch anomalies  in congenital  heart  disease
Krislman,  U.,Trivedi,  S.,  Radliakrishnan,  N.,  Ravikumar,  M.,  Cherian,  K.M.
Institute  Of  Cardiovascular Diseases,  Chemiai,  India

Aim: To  study  the  incidence  of  aortic  arch  anomalies  in  CHD  and  describe
the  variations. A reterospective  analysis of 373 consecutive angiograms which
had  arch  views, performed  between Jan  1998-Jan  2000  were  analysed. Age
range  was  20days-36  years. Male: Female  ratio  was  1.6:1. Rt  aortic  arch  was
seen  in  45  (12%)  cases. Of  these, 30  had  conotruncal  anomalies-  (TOF  18
(40%),VSD  with  pulmonary  atresia  8(17%), DORV  4(8.8%), and  10 others.
Six patients, (13%) of the right  arch and  45 patients, (13.6  %) of left  arch  had
branching  anomalies. Aortic  arch  branching  anomalies  included  common
origin of all arch  vessels (3), common origin of first 3 vessels- 28( 61%), sepa-
rate origin of 4 arch vessels-11  (23%), abnormal origin of rt subclavian artery
(4), abnormal  Lt subclavian (3)- all with a high cervical right arch.There  were
2  patients  with  double  aortic  arch-  one  of  whom  had  a VSD  and  another,
truncus arteriosus. Majority  of the abnormalities  were in the VSD pulmonary
atresia  and the TOF groups. Conclusion: Aortic  arch branching  abnormalities
are  commonly  associated  with  congenital  heart  disease,  especially  with
conotruncal  defects, and require  careful  evaluation, prior  to surgery.

P618
Immunolocalization  and  function  of  focal  adhesion  kinase  and
paxillin  during  cardiac looping  of chick  ernbry
Isao Shiraishi,  HiroshiYasui,YasutoshiYamamoto,TetsuroTakamatsu,  Kenji  Hamaoka
Children’s  Research  Hospital,  Kyoto Pref.  Univ.  Of  Medicine,  Kyotojapan

To understand the mechanism of normal cardiac looping and myofibrillogenesis,
we  have  reported  3D  observation  of myofibril  formation,  cell-cell  and  cell-
matrix  adhesions,  and  tyrosine  phosphorylation  during  looping  of  whole-
mounted  chicken  embryonic  heart  by  using confocal  microscopy  (Shiraishi  et
al., Anat  Embrol).We  found  that  the  looping  simultaneously  progresses  with
formation  of  myofibrils  and  that  arrangement  of  myofibrils  develops  in  close
association  with changing cell-  cell  and  cell-matrix  adhesions. In  this study, we
performed  3D  observation  of  focal  adhesion  kinase  (FAK)  and  paxillin
immunolocalization  before  and during looping (4- to  15-somite stages).We also
perturbed the function  FAK by treating embryos with antisense oligonucleotides
or  FAK-related  non-kinase  (FRNK). Before  myofibrillogenesis  (4 to  7-somite
stages), faint  and particulate pattern of FAK and paxillin was randomly expressed
at the bottom  of the  inner  myocardial  cell  layer  facing  the  cardiac jelly. During
initial stages of myofibrillogenesis  (8 to 9- somite stages), fibrillar pattern of FAK
and  paxillin  appeared  at  termini  of  stress fiber-like thick  actin  bundles, which
were recognized  as an initial stage of myofibrillogenesis. During active stages of
myofibrillogenesis  (101̂3-somite  stages), paxillin  was also localized  at  Z-bands
of immature striated myofibrils, while expression of FAK decreased. At the 14̂15
somite stages or later, the expression of both  FAK and paxillin diminished espe-
cially at sites of mature  striated  myofibrils. Treatment  of chicken  embryos  with
antisense  oligonucleotide  against  FAK or  microelectroporation  with  FRNK
cDNA  inhibited  circumferential  myofibrillar  alignment  in  the  inner  layer,
resulting in abnormally ballooned heart tubes.These results suggests that paxillin
is  involved  in  the  initial  arrangement  and  sarcomere  formation,  while  FAK is
involved in the initial arrangement of myofibrils, and that  FAK is essential for the
normal myofibrillar  alignment  in the inner cells and the n

P619
The  first  echocardiographic,  angiographic  and  pathology  descrip-
tion of the Topsy-Turvy  heart
Koltli  V.RobidaA,  Chong-Lopez  A*
Department  of  Cardiology, Cardiovascular Surgery  and  Pathology*,  Hamad  Medical
Corporation,  Doha,  Qatar

TopsyTurvy  heart  is a unique  form  of  cardiac  malposition  with  180  degree
rotation  of  the  base-apex  axis. We  report  the  first  integrated  echocardio-
graphic,  angiographic  description  with  pathology  specimen  correlation
(exhibited)  of  this unique  cardiac  condition. The  position  of the  heart  in  the

thorax  is  pathognomonic. The  apex  of  the  heart  is  directed  cranially  and
pointing  to  the  left  shoulder. The  great  arteries  arising out  of  the  heart just
above  the  diaphragm  are  directed  caudally. There  is  no  ascending" aorta; it
descends  into  the  abdomen  soon  after  arising  from  the  heart. The  arch
branches  are long  and  ascend the  thorax. The  pulmonary  artery  branches  are
almost at the level of the diaphragm. Intracardiac anatomy shows situs solitus of
the  atria  with  concordant  atrio-ventricular  and  ventriculo-arterial  connec-
tions. The  systemic  and  the  pulmonary  veins  enter  the  respective  atria
normally. Patent foramen  ovale was present.The  left  atrium lies inferior  and to
the left  of the right  atrium.The right  ventricle  (RV) inflow  is superior  (and to
the  left)  of the left  ventricle  (LV) and the RV outflow  posterior  and to the  left
of the LVThe  LV outflow  is directed posteriorly and inferiorly.The  ventricular
septum is intact. Both the outflow  tracts point inferiorly.The  pulmonary  artery
is to the left  and anterior of the aorta.A large aorto-pulmonary  window is asso-
ciated. The proximal aorta, which descends, gives off the arch" branches, which
ascend  from  the diaphragm to the neck. The dilated pulmonary artery divided
into  the  branch pulmonary  arteries  almost  at  the  level of the  diaphragm. The
topsy turvy heart, a unique variety of cardiac malposition, may more appropri-
ately be referred  to  as the base-apex inversion" of the heart."

P620
Congenital  absence  of  the  anatomic  left  atrium  with  mitral  valve
atresia  (mva) and  tapvr-a developmental  complex
Jue  K.L.,  Rouillard,K.P,  Owada,  C. Y.
Valley Children’s  Hospital,  Madcra, CA,  USA

We describe  2 cases of complete  absence of the  anatomic  left  atrial  chamber
in situs solitus with  no identifiable  left  atrial appendage or sinus portion asso-
ciated with  MVA andTAPVR. DORV with subaorticVSD, hypoplasia of the
LV and  PDA were present  in each  case. The TAPVR  was  infradiaphragmatic
in  one  case  and  associated  with  severe  valvar  and  subvalvar  PS  with
hypoplastic  PAs. In the other  case the TAPVR  was to the coronary sinus with
obstruction  and  associated  with juxtaductal  coarctation  of  the  aorta  with
severe  tubular  hypoplasia  of  the  aortic  arch  and  bicuspid  AV with AS. We
believe  the  association  of TAPVR  and  early  presence  of  MVA provides  the
substrate  for  the lack  of development  of the  anatomic  LA. Although  rare we
can  anticipate  this  developmental  complex  to  be  observed  in  aortic  valvar
atresia,  double  inlet  ventricle, other  abnormalities  of  ventricular-arterial
connection  in situs solitus or  inversus and in  LA isomerism.

P621
Histology  of  the  aorta,  and  aortic  root  dilatation  in  adults  with
tetralogy  of  Fallot
Pcriklis A.  Davlouros, SeivYcn  Ho, Roberto Zecchel, Michael A.  Catzoulis
National  Heart and  Lung  Institute  and  Royal  Brompton  Hospital,  London,  UK

BACKGROUND: Aortic  root  dilatation  -with  or  without  aortic  regurgita-
tion-  is  a  well-described  feature  in  patients  with  Tetralogy  of  Fallot  and
pulmonary  stenosis or atresia, contributing to late morbidity. Increased  aortic
stroke  volume, particularly  in patients  with  Pulmonary Atresia, is thought  to
be the main pathogenic mechanism.We hypothesised that intrinsic abnormal-
ities of the aorta  are also contributory  to aortic dilatation. We evaluated histo-
logic  changes  in  the  aortic  wall  and  its  possible  relationship  with  aortic
dilatation  seen  in  adult  patients  with Tetralogy  of  Fallot. METHODS: We
examined  clinical, echocardiographic  and  histologic  data  of all adult  cases of
Tetralogy  from our  cardiac morphology database. Aortas were studied  by light
microscopy  using  haematoxylin-eosin,  elastic  van  Geison  and  alcian  blue
stains. Cystic  medial  necrosis, fibrosis and elastic fragmentation  were  classified
from  0=absent, l=mild, 2=moderate and 3=severe. RESULTS: Nine  cases of
Tetralogy  (6 pulmonary  atresia/3 pulmonary  stenosis)  who  died  at a median
age of 45 (range  20̂57) years were identified.  Cystic  medial  necrosis changes
>  2  were  present  in  3  (33%)  patients  (1  with  pulmonary  atresia, 2  with
previous  repair). Aortic  root  diameter  on  last  echocardiogram  in  these  3
patients  was  greater  (4.5–0.5  vs  3.7–0.4cm,  P=0.02)  compared  to  the
remainder. Eight patients had also fibrotic changes > 2 in the aorta  (6 of them
with Elastic fragmentation  >  2). Cystic medial  necrosis changes, found  also in
the ascending and descending thoracic aorta, were not  related  to age at death,
presence of pulmonary atresia, previous repair and degree of aortic  regurgita-
tion. CONCLUSIONS: Cystic medial necrosis changes, similar to those seen
in  patients  with  Marfan  syndrome,  are  common  in  adult  patients  with
Tetralofy  of Fallot.These changes were seen in association with a larger aortic
root on echocardiogram, and were not related to age at death and to  different
morphological  or  surgical substrates. Assessment  of aortic root  size should  be
part of the routine follow-up  of adult patients with Tetralogy.
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P622
Persistent  fifth  aortic  arch ^  an ignored  and underestimated  disease
Chiu, C.C.,  WuJ.R.,  Chen, H.M.,  Un,Y.T.,  Kaolisiung
Kaosiunf Medical  Uniivrsity, KaohsiunJ,Taiwan

Persistent  fifth  aortic  arch  with  systemic-to-pulmonary  connection  is  an
extremely  rare  congenital  cardiovascular  malformation.  Less  than  10  cases
were reported  in the  literature. All previous reported  cases have either  been
cases of pulmonary  atresia  or  an  aortic  atresia, and  the  existence  of  a fifth
aortic  arch  was a benefit  to  the  underlying  great  vessel anomaly. We  report
two  cases  of  persistent  fifth  aortic  arch  with  systemic-to-pulmonary
connection.  In  our  two  cases, there  is  a  huge  vessel  (the  same  size  of
ascending  aortic)  arising  from  the  distal  ascending  aorta just  beneath  and
opposite  the  origin  of the  innominate  artery  and  rejoining  at  the  superior
margin  of  the  pulmonary  trank.  Our  two  cases  did  not  have  associated
pulmonary  atresia  or  aortic  atresia,  and  the  large  persistent  fifth  aortic
arch  resulted  in  a  large  left-to-right  shunt  with  severe  pulmonary
hypertension  and  heart  failure. The  first  case  received  successful  surgical
repair  and  is  doing  well  now. The  second  case  expired  before  surgical
repair and the post-mortem finding will be showed and discussed.We report
these  two  cases  because  the  size, the  associated  anomaly  and  the  hemody-
namic  event  are  complete  different  from  the  reported  cases  in
the literature.

P623
The  first  septal  perforating  artery  in  common  arterial  trunk:
anatomical  relations  to  the  ventricular  septal  defect  and  potential
damage  during  surgery
Aiello  VD,  DanciniJL,  Demarchi  LMMF,  Barbero-Marcial M
Sao  Paulo, Brazil

The surgical correction  of common arterial trunk  (CAT) sometimes  requires
enlargement  of the ventricular septal defect  (VSD), in order to connect prop-
erly the ’new  aorta’ to  the  left  ventricle. Since  the  resection  must  be done  at
the  antero-superior  margin  of  the VSD, a potential  risk  exists  to  the  septal
branches  that  originate  from  the  anterior  descending  coronary  artery.
Methods: By anatomical  dissection  we studied  the  relations  of the  first  septal
artery andVSD borders  in necropsy hearts  from  11 patients with CAT (mean
age= 3.1months ).We measured: a)the shorter linear distance between the  first
septal  branch  (FSB) and the  inferior  border  of theVSD;b)the  distance  from
the  anterior  margin  of  the VSD  to  the  epicardial  surface;  c)the  smaller  and
larger VSD diameters. Results: The  FSB took  origin  from  the  proximal  third
of  the  anterior  descending  coronary  artery  in  8  anatomical  specimens  and
from  the  medial  third  in the  remaining three. Its distance to  the VSD  border
varied  from  0.32  to  1.13cm  (mean=0.67cm).  Cases  showing  a  proximal
origin  of the  FSB showed  a shorter  mean  distance  to  the VSD border  when
compared  to  those  presenting  distal  origin  (p<0.01).We  found  a  significant
negative linear correlation between the product of the VSD diameters and the
distance  from  the  FSB  to  the  VSD  border  (r=  -0.65;  p=0.03).  Hearts
presenting the  FSB running less than 0.5cm  from the VSD border had a more
extensive  anterior  ventricular  septum  than  those  running  further  distant,
although  the  difference  was  not  significant.  In  conclusion,  the  risk  of
damaging  the  FSB  in  CAT  seems  to  be  greater  in  cases  presenting  larger
VSDs. However, the presence of a well developed antero-superior  ventricular
septum should abo be considered  as a predictor of risk.

P624
The  prenatal  origins of human  pulmonary  veins
S  M  Hall,  S  G  Haworth
Institute  of Child  Health,  Uttiivrsity  College London,  UK

The  origins  of  the  intrapulmonary  veins  were  investigated  in  serial  recon-
structions of the  lungs of  16 human  fetuses  aged between  28 and  140 days
gestation  (MRC  Human  Embryo  Collection, UK)  and 3  newborn  infants.
The  initial  appearance, identification  and  specification  of  endothelial  cells
was assessed by expression of CD31 and of ephrinB2 and EphB4, thought to
be markers  for  presumptive  arteries and  veins. Muscularisation of veins was
tracked by expression of alpha-smooth muscle actin. At 28 days gestation the
mesenchyme  of  the  new  lung  bud  contained  a  primary  capillary  plexus
(PCP).  By  34  days  a  PCP  around  the  medial  surfaces  of  the  bronchi
connected with  the atrial  cavity  via definitive, presumptive  extrapulmonary
veins. The  PCP  was  continuous  between  the  pulmonary  veins  and
pulmonary arteries developing against the  lateral  airway wall. Subsequently,
intrapulmonary  veins  formed  by  coalescence  of  the  PCP  in  the

mesenchyme, midway between the branching airways, lengthening  as gesta-
tion advanced. From 45 days gestation all new pulmonary  veins and  arteries
expressed  EphB4  transiently.  From  56̂96  days  only  the  peripheral  3̂4
generations  were  positive, with  additionally  from  105  days  to  birth  the
capillary  bed. By  contrast  ephrinB2  was expressed  only  in  intrapulmonary
arteries. From  44 days gestation smooth muscle  cells differentiated  from  the
mesenchyme  in  hilar  veins, and  from  56̂96 days  from  endothelial  cells  in
the PCP.Thus, in human lungs, pulmonary  veins originate by vasculogenesis
from  the lung mesenchyme, as do pulmonary  arteries. EphB4 expression  in
endothelial  cells  is not  specific  for  intrapulmonary  veins, unlike  other
species. Muscularisation  of  veins  occurs  from  one  primary  source,  the
mesenchyme. The  definitive  venous  connection  to  the  heart  is  established
by  5  weeks  gestation, when  blood  may  circulate  through  the  pulmonary
vasculature. British Heart  Foundation  supported.

P625
The  potential  for  vascular  ring in  congenitally  corrected  transposi-
tion of the  great  arteries
Walker R.E.,  MawsonJ*,  Freedom  R**
Children’s  Hospital,  Boston,  MA  USA;  *British  Columbia’s  Children’s  Hospital,
Vancouver, BC;  **Tlte  Hospital for  Sick Children, Toronto,  ON,  Canada

Background:  Congenitally-corrected  transposition  of  the  great  arteries
(CCTGA), atrioventricular  (AV)  and  ventriculoarterial  (VA) discordance, is
an uncommon anomaly. In patients with situs solitus (SS) and right aortic arch
(RAA), or situs inversus  (SI) and  left  aortic arch  (LAA), tracheal  compromise
may  result  from  a  vascular  ring  and  would  influence  surgical  planning.
Purpose:This study determines the incidence of right and left  aortic  arches in
CCTGA  and  SS or  SI respectively, and  thus the potential  for  a vascular ring.
Methods: Retrospective  review ofcineangiograms  of patients with  CCTGA
at the Hospital  for  Sick  Children,Toronto, from  1970  to  1999. Patients  with
SS or  SI, AV  discordance, andVA  discordance  or  pulmonary  atresia  (PAT),
were  included.  Patients  with  situs  ambiguous,  single  or  ambiguous  AV
connection,  single  ventricle,  ambiguous VA connection  or  double  outlet
ventricle  were  excluded.  Anatomical  data  included  situs,  location  and
morphology  of great arteries, arch sidedness  and branching pattern. Results:
Sixty-six patients fulfilled  the  inclusion criteria, aged  1 day to  18 years. Fifty-
eight patients had  SS, of whom 8 had  PAT. 5 had RAA, of whom  3 had PAT.
Of  the  8  patients  with  SI, 2  had  PAT. None  had  a  LAA. In  patients  with
CCTGA and 2 great arteries, the incidence of RAA with  SS or  LAA with SI
is 2/56  (3.6%)  but  in  those  with CCTGA  and  PAT, the  incidence  is  3/10
(30%). Conclusion: In patients  with CCTGA, the potential  for a vascular ring
is much higher  in those with  PAT than in those with 2 great arteries.

P626
The spectrum of cardiovascular  anomalies  in  the  zebrafish  embryo
AlvinJ.  Chin
Children’s  Hospital  of Philadelphia, Philadelphia, PA,  USA

Over the  last 8 years several  mutagenesis  screens  have been carried  out  using
the  zebrafish  (Danio rerio), a particularly  tractable  organism  for  the  study  of
early embryonic development. Fecundity  of this species, optical clarity of the
embryo, and  the  anticipated  completion  of the  zebrafish  genome  project  by
the  Sanger  Center  in  October  2002  are  among  the  major  advantages  of
studying  cardiovascular  morphogenesis, including  pattern  formation,  in  this
system. Two  developmental  processes  which  play  an  essential  role  in  the
correct  patterning of the  cardiovascular  system are: (a) formation  of the  left-
right body axis, and (b) migration of particular cranial neural crest subpopula-
tions to the rostral end of the heart tube.Although  past screens did not achieve
saturation,  more  than  a dozen  zygotic  recessive  mutations  with  left-right
phenotypes  have already been  identified,  and  these can be grouped  into  two
classes: (1) heterotaxy, and  (2)  randomization  to situs solitus or  situs inversus
totalis. Attempts  to  order  the  genes  in  which  these  mutations  occur  into  a
molecular  pathway will  be discussed. Finally, in the  last year, my lab  has been
participating  in  a  large-scale,  4-generation  ethylnitrosourea  mutagenesis
diploid  screen  led  by  Dr. Mary  Mullins  (Dept. of  Cell  and  Developmental
Biology, Univ. of Penn. School of Medicine) and members of her  laboratory.
The  goal  is to  isolate  novel  zygotic  and  maternal-effect  mutations  with  left-
right  and  cardiovascular  phenotypes. Using whole-mount  in  situ  hybridiza-
tion  with  riboprobe  for  the  transcription  factor  AP2, we  are  additionally
screening  for  mutants  with  loss or  alteration  of  the  pre-otic  or  post-otic
migratory streams of cranial  neural crest cells. The  results so far (600 mutage-
nized genomes screened) will be presented.

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


212  Cardiology in the Young: Vol. 11. Suppl. 1

P627
Injury  to  the  Recurrent  Laryngeal  Nerve  during  congenital  heart
surgery because of anatomical  variations of the  aorta

JosephJ.Amato, EmilA.  Bactia, Ahmed Mahmoudjohn Verghese
Chicago, 1L,  USA

Both  the  right  and  left  recurrent  laryngeal  nerves  usually  enter  the  chest  on
their way back to the larynx.The  usual anatomic approximation of the left  and
right subclavian arteries becomes extremely important not only in the location
of the patent  ductus arteriosus but  also to  the  avoidance  of injury  in the liga-
tion of the patent ductus arteriosus. This situation  is also true in the  placement
of  a  Blalock-Taussig  shunt. However  the  location  of  the  recurrent  laryngeal
nerves  varies  according  to  the  anatomic  variations  of the  aortic  arch  and  the
takeoff of the subclavian arteries. Knowledge of the course of the nerve may be
helpful  in  the  avoidance  of injury  to  these  nerves. However, other  causes  or
mechanisms of injury  to  the recurrent  laryngeal  nerves which  are beyond  the
responsibility  of the congenital  cardiac surgeon  are considered.

P628
Coronary  artery anatomy  in {S,L,L} hearts: implications  for  surgical
management  of atrio-ventricular  discordance
Ismat,  FA.,  KarlT.R.,  Weinberg, P.M.
Division  of  Cardiology, Philadelphia,  PA,  USA

Introduction: The  advent  of  double  switch  and  Senning-Rastelli  procedures
for  the  treatment  of  atrio-ventricular  discordance  with  L-looped  ventricles
has made  delineation  of the coronary  artery  anatomy  in  these  hearts  impor-
tant. Previous  studies  have suggested  a consistently  inverted coronary  arterial
pattern, such  that the right  ventricular coronary  arises from the  left  posterior
sinus  (sinus  1) and  the anterior  descending and circumflex  arteries  arise  from
the  right  anterior  sinus  (sinus  2).  Methods:  A  morphologic  study  was
conducted  of  the  coronary  arterial  anatomy  of  all  heart  specimens  in  our
registry with segmental anatomy  {S,L,L} (situs solitus, ventricular L-loop, and
levoposition  of the  aorta), two  well-developed  ventricles, and  atrio-ventric-
ular valve and septal anatomy to permit anatomic biventricular repair. Results:
There  were 20 specimens collected between  19659̂3.  Patients  ranged  in age
from  1 day to 23 years. Ten  (50%) had transposition of the great  arteries  and 2
(10%) had  double  outlet  right  ventricle. Of these, one  had a single  coronary
artery that arose from  the right anterior sinus and trifurcated.Another  had the
anterior  descending  artery  arise  from  the  right  ventricular  coronary  artery
while  the  circumflex  arose  alone, directly  above  the  intercoronary  commis-
sure. Three  specimens  had eccentric  ostia, with one  left  ventricular  coronary
artery originating  directly  above the  intercoronary  commissure. Eight  (40%)
of the  total  had right  ventricular  aorta  with  pulmonary  atresia. Of these, one
had both  ostia  from  the  left  posterior sinus, with both  eccentrically  oriented.
None  of  these  specimens  had  additional  coronary  anomalies  that  would
complicate  placement  of  a  right  ventricular  to  pulmonary  arterial  conduit.
Conclusion:  Six  (30%)  of  the  specimens  had  coronary  artery  abnormalities
that  could  have complicated, but not  necessarily precluded, anatomic  surgical
repair of atrio-ventricular  discordance.

P629
Cardiovascular  phenotype  screening  applied  to  murine  embryos:
non-invasive  approaches
Bradley  B.  Keller,Joseph  P.Tinney,  KimimasaTobila
Lexington,  Kentucky,  USA

Rapid,  accurate,  and  affordable  methods  to  screeing  developing  murine
embryos  for  abnormal  cardiovascular  phenotypes  are  now  essential  due  to
the  rapid  expansion  of murine  models  of cardiovascular  diseases. However,
standard  techniques  used  to  assess  mature  cardiovascular  function  are  not
easily  applied  to  reproducibly  identify  abnormal  cardiac  structure  and/or
function  in  the  developing  myocardium.  Cardiovascular  screening  in  the
murine  embryo  requires  careful  attention  to  several  critical  elements.
Standardized  breeding  and  timing  of  gestation  are  essential.  Inter-strain
variation  in  both  growth  and  hemodynamic  function  are  important.
Depending  on  the  anesthetic  technique,  maternal  sedation  for  hemody-
namic study  can produce maternal hypothermia, hypoxia, and  hypotension.
Intraperitoneal  sedation  can  produce  inflammatory  reactions  while  inhala-
tional  anesthetics  can  cause  cardiac  depression  and  alter  systemic  vascular
resistance.  Determining  accurate  embryo  position  for  comprehensive,
longitudinal  studies  is both  time-consuming  and  technically  challenging.
Most importandy, screening for  changes in embryonic  cardiovascular struc-
ture  and/or  function  requires  the  measurement  of  cardiac  and  vascular

hemodynamics  and multiple  sites in each embryo. In contrast  to the  fetal  or
neonatal  heart, embryonic  heart  rate  is NOT  always altered  despite  signifi-
cant  changes in global function. Likewise, some measures of blood  Qow.such
as peak  velocity  or  velocity-time-integral  are  not  always  altered  despite
depressed  cardiac  function.  It  is worth  noting that  there  is significant  func-
tional variability in normal murine embryos, in part related to uterine posi-
tion.  This  may  explain  why  numerous  published  studies  that  have
investigated  altered  murine  genotypes  have  contained  both  false-negative
and false-positive  results. Finally, the equipement  and expertise  required  for
murine  embryo  phenotype  screening  is substantial. Thus,  rapid,  accurate,
and  affordable  cardiovascular  phenotype  screening  in  genetically  targeted
mice  will  require  technical  improvements  in  animal  sedation, data  acquisi-
tion,  expanded  access  to  core  facilities,  and  most  importantly,  definition
of  the  critical  hemodynamic  parameters  that  regulate  both  structure  and
function  in the developing myocardium.

P630
Pulmonary  vein  stenosis:  a  morphologic  spectrum  with  puzzling
pathology
Bader R.S.,  Sheppard M.N.,  Ho  S. Y
Riyadh,  Saudi Arabia; London,  UK

Pulmonary  veins stenosis with  anatomically  normal connection  is a rare  and
poorly  understood  disease  of  unknown  pathogenesis  and  variable
morphology. Patients  present  and  die  in  infancy  with  progressive  hyperten-
sion and  cardiac failure.We  reviewed 3 autopsied  cases with pulmonary  veins
stenosis (PVs).Age at diagnosis ranged  from  4 hours to 8 months and at death
from  7  hours to  6  weeks  after  diagnosis. The  diagnosis  was made  in one  on
clinical  suspicion  and  confirmed  in  all  at  autopsy. One  patient  had  intraop-
ertive  insertion  of  4 stents  in  4PVs, 4  weeks  after  successful  transcatheter
insertion of one stent in the left  lower pulmonary vein.There  was evidence of
intimal proliferation  on  histological  sections  at the  left  lower pulmonary  vein
distal  to the stent  (only 4 weeks after  insertion). Fibroproliferative  neointima
in the  PVs secondary to the presence of stent  has not been reported yet. In all
3 patients  no evidence of plexiform  or  dilatation  lesions  in the  lungs despite
clinical  presentation  of  moderate  to  severe  pulmonary  hypertension. The
morphology  of  the  stenosed  PVs  showed  the  already  reported:  bilateral
tubular  hypoplasia,  hourglass  constriction  at  venoatrial junction,  bilateral
multiple short hypoplastic extrapulmonary  PVs.We report a new morpholog-
ical  variety  where  each pulmonary  vein  enters the  left  atrium  as normal  but
each  is  fed  by multiple  tiny  hypoplastic  extra  pulmonary  veins. We  conclude
that  a  fourth  morphological  type  of  PVs exists. Pulmonary  vascular  disease
due  to  PVs  in patients  less than  18 months  seems to be  of a different  nature
than  those  with  left  to right shunt. The  etiology of  PVs  is unknown, trigger
factors should be  considered.

P631
The  effects  of stress on  congenital  heart  disease  in  rat  embryos.
Akhavain  F,  Reyhani  F,  Paydar M
Tehran and  Mashad; Columbia,  USA

The  purpose  of this  pilot  study  was to  investigate  the  effects  of a complex
noise/  stress  factor  (fundamental  frequency:  400 Hz, dBSPLlOO, side  band
frequency:  2000Hz-80OOHz, dBSPL95) on  a critical stage of cardiac devel-
opment.  In  this study  we  used  13 female  and  5  male  healthy  rats  fed  by a
standard  diet  and lived in  well standard conditions. Newborns  from  the first
and  third  pregnancy  were  used  as  control.  On  the  second  pregnancy,
mothers went under  stress from  the 2nd  day to the  10th  day of pregnancy, 3
times  per  day,  3  minutes  each  time. After  birth,  we  took  EKGs  from
newborns  then sacrificed  them and studied  their heart  by serial section and
H&E  staining under  a light  microscope  (100x10  and  40x10). We  had  192
newborns  in  group  I (studied  120),  153  in  group  3  (studied  110), but  in
group  2 there were  49 newborns. Ten  were  eaten  by their  mothers, and  39
were  studied. The  incidence  of  congenital  heart  disease  (CHD)  in  the
control groups was 4%. In group 2, CHD significantly increased to  17% (p <
0.001). Abnormalities  included: TGV, H.CM.VSD, ASD  and  TF. Under
stress, abortion increased and fewer newborns were delivered. Stress can be a
teratogen  through  1)  physiologic  cellular  death  in  embryo,  2)  neuroen-
docrinology, catecolamine, and corticosteroid  effects  on embryo’s heart, and
3) uterine  circulation.

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


Epidemiology/Outcomes  Research

P632
Hepatitis b and c following  repair of congenital  heart-disease in chil-
dren using the  heart-lung-machine
Motz  R,  Censer N,  Reitistadler P, ScHentiach  H,  Hammerer  I
Elisabeth Childrens’ Hospital,  Oldenburg, Germany;  Innsbruck,  Austria

The  incidence of transfusion  associated hepatitis (hep)  has decreased since all
blood-donors  are tested for hep (hep B  1972; hep C  1990 in Austria, 1991 in
Germany). How  high  is  the  prevalence  of  hep  B  and  C  in  patients  with
congenital  heart-disease  after  repair  with  the  heart-lung-machine?  Between
1970  and  1997  987  patients  (mean  age  3,7  years)  with  congenital  heart-
disease were operated on using a heart-lung-machine. They were operated in
either  the German  heart-centre  Munich  (DHZM)  or  Innsbruck  (IBK). 217
were  lost  to follow  up. We contacted  780 patients  and  439 replied. We tested
all for hep B and C. None had  any other  transfusions or  clinical symptoms of
an active hepatitis.There  is a positive correlation between the  transfused  units
of blood and the incidence of hep C, not hep B.The amount  of units of blood
per operation  decreased with  time. The  prevalence  of a transfusion  associated
hep  C  and hep  B decreased  since  the  screening  for  hepatitis  started. All  our
patients with hepatitis showed either little progression or even recovery.

P633
Prevalence  and pattern of congenital  heart disease  in  rural  Pakistan
Sycd  Faiz-UI-Hassan  Rizvi,  Mushtaq  Ahmed  Khan,  Asadullaha  Kundi,Abdus
Samad.
National  Institute  Of  Cardiovascular Diseases Karachi Pakistan

PURPOSE: -  Prevalence  of  congenital  heart  disease  (CHD)  is  well  estab-
lished  in  most  of  the  developed  countries  where  childbirth  is obligatory  in
hospitals and allied facilities. In Pakistan the situation  is reverse where most of
deliveries  take  place  in  homes  by  traditional  birth  attendants  therefore  true
prevalence  of CHD  in  our  population  is unknown. In  rural  Pakistan  almost
100% children  are born  at home  hence  the  figures  are  absolutely  unknown.
This  study  is  an  attempt  to  answer  this  question.  SUBJECTS  &
METHODS:-During  a cross-sectional  survey of rural  population  belonging
to major  ethnic groups living in three  provinces of Pakistan to determine  the
prevalence  of  rheumatic  heart  disease, CHD  rates  were  calculated  as  a bi-
product. 9476 subjects  of  all  ages  were  screened. 24 sociodemographic  vari-
ables  recorded. Auscultation  and  short  physical  examination  performed  for
initial  screening  and  final  diagnosis  confirmed  on  M-mode/2D/Doppler.
SUMMARY OF RESULTS:-25 Patients identified  with pure CHD  another
7 patients had mixed CHD & RHD  with total of 32 cases. Overall prevalence
for CHD  was 3.1/1000.The  commonest  lesion in  adults  was bicuspid  aortic
valve  followed  by ASD. In  children  the  most  frequent  anomaly  was VSD.
CONCLUSION:-Apparently  this prevalence  rate  is less than  reported  else-
where  because  data  for  stillbirth, autopsies  is not  available. Very  high  infant
mortality also favours high prevalence for CHD in this setting. However these
figures  represent  an overall  picture  of CHD  in a community  where  medical
facilities  are lacking.

P634
Epidemiology  of  congenital  heart  disease  (CHD)  ^  Croatian  CHD
study, interm  analysis
Rojnic-Putarek  N,  Malik  I, Kniewald  HJelusic  M
Zagreb,  Croatia

Introduction. Malformations  of  the  heart  and  great  arteries  today belong  to
the  most  frequent  congenital  anomalies  detected  during  the  first  year  of the
life. More  recent  population-based  epidemiological  studies  of CHD  were
reviewed by  Ferencz  indicating  prevalence  ranging  from  3.5A  to  13.7A. In
our  study CHD  were  estimated  according  to  Clarks  pathogenetic  classifica-
tion.  Goal. The  primary  goal  of  the  study  was to  evaluate  the  incidence  of
CHD in Croatia, to  classify  observations according to Clark classification  and
to compare our  results with  those in the literature. Patients and methods.The
study population consisted of all the children born between  1995 and  1999 in
Croatia, who  were  seen  by  local  pediatric  cardiologists. Altogether  100,736
livebirths  were  surveyed  until  now, which  represents  40% of childern  with
CHD. Results. During  the  observed  period  we followed  1417 patients  with
CHD.The overall incidence rate (1.41%) was slighdy higher than found  in the
general population, as repoted  in  the  literature. When  analyzed  according  to
Clark  classification  we  found  intracardiac  blood flow  defects  to be  the  most
common  ones  (58.7%),  followed  by  ectomesenchymal  tissue  migration
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defects  (16.6%), cell  death  abnormalities  (9.3%), extracellular  matrix  abnor-
malities  (4.7%), undifferentiated  defects  (3.3%), abnormal  situs  and  looping
defects  (1.7%)  and  abnormalities  of  targeted  growth  (0.4%).  Combined
defects  were  found  in  5.2%  patients. The  most  common  CHD  was ASD  II
(18.6%), followed by  perimembranous VSD  (14.2%), muscular VSD  (9.2%)
and  stenosis  of  pulmonary  artery  (8.8%): Conclusion. The  purpose  of  the
study  was to evaluate the incidence of CHD  in Croatia  with the final goal of
encourage better  planning and  treatment  of this patients. Also, the  studies  of
CHD which represent the leading cause of infant  mortality  from the congen-
ital defects  benefit  from  advances  in understanding of the biology  of  cardiac
development  that  is summarised  in Clarks mechanicistic  classification.

P635
Effect  of  surgery  on  growth  and body  weight  in  patients  with ASD
and VSD, resp.
Rotzsch,  C,  Sitmreich, B.,  Schneider, P.,  Hdusler, H.-J
Leipzig,  Germany

The aim of the study was to analyze the  effect  of surgical septal defect  closure
on  height  and  weight  development  in  2  groups  of children  with  significant
left-to-right  shunts.The ASD group (n=36)  were older  (mean  5,07  yrs)  and
asymptomatic, the VSD group  (n=18) were younger  (mean 0,85 yrs) and had
symptoms. The  following  data  were collected  before,  3 and  12 months  after
surgery: standard  deviation  scores  of height  (H-SDS)  and  weight  (W-SDS)
according  to  Prader  (1989), body  mass index  (BMI)  and per  cent  of  weight
exspected  for  height  (WEH). H-SDS, BMI  and WEH  increased  in  all pts.
However.VSD  pts. showed  decreased  SDS  (stat.  signif.)  before  and  after
surgery. Nutritional status improved in both groups. ASD pts. showed  marked
catch-up  growth. Those  with  smaller shunts showed  weight  values above the
exspected mean  for  age  at  12 months postop. Surprisingly,VSD patients were
not only more retarded before but equally so after  surgery.The reason remains
unclear from  our  data.

P636
Predictors of developmental  outcome following  neonatal  cardiopul-
monary  bypass
Sananes  R.,  McCrindle  B.,  Hornberger L.,  Kelly  E.,  MacGregor D.,  Williams  W.
Hospital  For Sick  Children,  Department  Of  Psyclwlogy,Toronto,  ON,  Canada

Few studies have adequately  assessed the impact of early cardiac surgery, using
cardiopulmonary  bypass  techniques, on  the  developmental  outcome  and
quality of  life  of infants  with  congenital heart  disease. This ongoing prospec-
tive  study  is  assessing  these  outcomes  in  a large  group  (approx. N=125)  of
infants  who  undergo  a  palliative  or  corrective  procedure,  using  cardiopul-
monary bypass, under the age of 3 months. Infants  are assessed at 8,12, and 24-
months.  Primary  outcomes  include  cognitive  and  language  development,
gross and fine motor  skills, neurological status, hearing, vision, behaviour, and
impact  on  the  family. This  poster  will  present  this  research  program,  high-
lighting important  variables to  include and factors to control for. Preliminary
data  on  the  1-year  follow-up  visit  will  be  presented  with  an  emphasis  on
predictors of good versus poor outcome and the extent to which  early inter-
vention  is needed  to prevent  disability.

P637
Mid-term  hemodynamic  comparison  of  extracardiac  conduit  and
intra-atrial  lateral
Koichi  Sagawa,  Shiro  Ishikawa,  Yukako Yoshikane,  Hiroshi  Nishikawa,  Tsuneyuki
Nakamura,  Makoto  Nakamura,  Hiroya Ushinohama,  Hideaki  Kad
Fukuoka  Children’s  Hospital,  Fukuoka,Japan

Previous  researches  have  been  described  that  the  extracardiac  conduit  total
cavopulmonary  connection  (EC-TCPC)  provides  superior  hemodynamics
compared  with  the  intra-atrial  lateral  tunnel  procedure  (LT-TCPC)  in
complex univentricular  heart  disease. However, the clinical advantage of EC-
TCPC  in  late  postoperative  course  is still  controversial. The  purpose  of this
study was to compare  the mid-term  hemodynamics  in  59 patients  after  EC-
TCPC  and  64  patients  after  LT-TCPC  and  foresee  the  long-term  result  of
EC-TCPC. All patients  enrolled  in this study  have undergone TCPC  at our
institute  in  1991-1999. The  age  at TCPC  is 6.1  (1-15)  years: mean  (range).
They  have been  treated  with ACE inhibitor, aspirin, low-dose  warfarin  and
underwent  catheterizarion  study 3.1(0.5-8)  years after TCPC. There  was no
difference  between EC-TCPC  and LT-TCPC  on  cardiac  index  (3.4  vs  3.6
L/min: mean  vs mean), central  venous pressure  (10.7 vs 9.8 mmHg)  and atri-
oventricular  regurgitation  grade  (0.75/IV  vs  0.63/IV). TCPC  using  a
synthetic graft  has a supposed disadvantage of thrombosis. In fact, plasma level
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of  d-dimmer  was  slightly  higher  in  EC-TCPC  than  in  LT-TCPC
(0.39A}0.05  vs  0.27A}0.02  E  g/ml,  p<0.05).  However,  no  patients  had
thrombus  formation  or  thromboembolism.  Furthermore,  we  investigated
plasma levels of type A and B natriuretic peptides (ANP and BNP) to estimate
the extent of atrial and ventricular  wall stretch, respectively. Both plasma levels
of ANP  and  BNP  were  significantly  lower  in EC-TCPC  that  LT-TCPC
(40A}3  vs 57 A}6 pg/ml, p<0.005,16A}2  vs 3lA}6 pg/ml,p<0.01, respec-
tively), suggesting that EC-TCPC  causes less wall stretch  in not  only  atrium
but  also  ventricle  than  LT-TCPC. These  data  suggest  that EC-TCPC  may
provide  superior  long-  term  hemodynamics  and  prognosis  compared  with
LT-TCPC though bothTCPCs  apparently provide  acceptable

P638
Heart  tumors  in  children
Aleszewicz-Baranowska  J.,  Sabiniewicz  R.,  Chojnkki  R..,  Bielitiska  B.,  Fryze  I.,
ErecinskiJ.
Department  Of  Pediatric  Cardiology,  Medical  University  Of  Cdatisk,  Cdatisk,
Poland

Heart  tumors  in  children  are  extremely  rare, belong  to  the  least  frequently
encountered  neoplasms  in  children. Echo  examination  allows  for  quick  and
non-invasive  detection  of abnormal  masses in  heart. The  knowledge of them
is  based  on  collections  of  case  reports  rather  than  large  cohort  studies. The
material  of  this  study  is  15  cardiac  tumors  in  children  diagnosed  at  the
echocardiography  in the period  1977 ^  99:13 primary  (myxoma, hamartoma,
fibroma  and  rhabdomyoma)  and  2  metastatic.  Malignant  tumors  were
detected  in  5  cases.  First  symptoms  were  heart  tamponady  in  3  cases, heart
failure  is 3 children  and cardiac arrhythmia  in 2. In 6 cases heart murmur  was
the  only  one  symptom. 7  children  died.  Permanent  therapeutic  success  was
achieved  only  in  the  case with  left  atrial  myxoma  after  operation. 8  patients
are  still  in  follow-up.  Despite  major  progress  in  cardiac  surgery  prognosis  in
cases of cardiac neoplasms in children  is still gave and  uncertain.

P639
Evaluation  of  the  incidence  of  congenital  heart  anomalies  based  on
the  echocardiographic  examination
Chojnicki  M-,  Sabiniewicz  R..,  Fiszer  R.,  Aleszewicz-Baranowska  ].,  ErecitiskiJ.
Department  Of  Pediatric  Cardiology,  Medical  University  Of  Gdansk,  Gdansk,
Poland

The frequency  of congenital heart  anomalies has been  estimated  at 0.51̂.2%.
Recent  studies suggest  that  the  true  incidence  may be  higher  because  of use
more  sensitive  diagnostic  tools,  in  particular  echocardiography.  For  this
reason, we have performed  study based on an echocardiography of every child
in  the  available  population. All  babies born  during  one  year in  one  hospital
were pooled  for the study. Physical and echocardiographic  examinations  were
performed  in  1498  newborns  before  fourth  day  of  life. Anomalies  were
observed  in  458 children  (30.6%). Atrial  septal  anomalies  and  PDA were  the
most  frequent  one.Those children underwent  control  examination. Persisting
pathologies  were seen  in 98 children  (6.5%). In most  cases, closure  of ductus
arteriosus  or  septal  defect  occurred  in the  follow  up. Conclusions: The  inci-
dence of congenital heart anomalies in our population  is higher than reported
in  the  literature. The  most  common  were ASD  and  PDA; in the  majority  of
cases spontaneous resolution occurred. Echocardiography  allows detection of
small,  asymptomatic  defects.  Differential  diagnosis  of ASD  and  FoA  in  the
neonatal period  may be  difficult.

P640
Strong  hypercoagulability  in  patients  after  bidirectional  glenn
procedure
Tsutieyuki  Nakamura,  Shiro  Ishikawa  ,  Hiroya  Ushinohama,  Ko-ichi  Sagawa,
Makoto,  Nakamura,  Hiroshi  Nishikawa,  Yukako  Yoshikanc,  Hide-aki  Kado
Fukuoka  Children’s  Hospital,  Fukuoka,Japan

Thrombosis  is one of major  complications in patients  after  Fontan operation.
Though  the  staged  Fontan  operation  via  bidirectional  Glenn  procedure
(BDG) has been recently spread  for patients with complicated single ventricle
heart, there  was little  data  on  the  coagulabe  state  in  patients  after  BDG. We
investigate  the hemodynamic  parameters and the  plasma  levels of the  regula-
tory  factors of coagulation  and fibrinolysis  in 32 patients who had undergone
the staged Fontan operation.All patients had been taking warfarin-Na, aspirin
and ACE-Inhibitor  after  BDG. There  was no  difference  of PT-INR  levels
between at post-BDG and post- Fontan. Data and * indicated the mean values
(post-BDG  vs. post-Fontan)  and  p<0.05, respectively.  <Hemodynamics>
Cardiac  Index  was  higher  at  post-BDG  than  post-Fontan  (4.2  vs.  3.6

L/min/BSA*,  respectively),  while  SaO2  was  lower  (87  vs. 94  %*, respec-
tively). There  were  no  difference  between  both  the  states on  SVC pressure,
SV-EF, and  AV valve regurgitation  grade. <Coagulable  state>  PT-F1 +2  was
higher  at  post-BDG  than  post-Fontan  (0.82  vs. 034  nmol/L*).  Plasma  PIC
levels at both states were higher than normal subjects(0.91  vs. 1.02 micg/ml).
Plasma thrombomodulin  level  was lower at post-BDG state than post  Fontan
one  (1.9  vs. 2.6  FU/ml), while  plasma  PAI-1  level  was higher  at  post-BDG
state than post-Fontan one (57 vs.20 ng/ ml*), suggesting vascular endothelial
cells  and  platelets  are  activated. These  data  suggest  that  the  patients  at  post-
BDG state  have stronger hypercoagulability  than at

P641
Pediatric  bacterial  endocarditis:  does  delay  in  diagnosis  influence
outcome? A 20 year national  survey in the  netherlands
Verhagen, K.,  Hoorntje,T.,  Witsenburg, M.,Temmerman,A.,  Pulles-Heintzberger,  C,
Sobotka,  M.,  Schokking, M.,  Rijlaarsdam,  M.,  Lam,).,  Sreeram,  N
Wilhelmina  Children’s Hospital, Utrecht, Tlie  Netherlands

Bacterial endocarditis (BE) is associated with high morbidity. Mortality in the
pediatric  population  has hitherto  been  ascribed  to  late diagnosis, and hemo-
dynamic  compromise due  to  acquired  cardiac  lesions. The  aim  of this  study
was to  assess the impact of time  from onset of symptoms to diagnosis of BE on
subsequent  complications  and outcome, in the current  era. A case note study
of all pediatric patients with proven BE (using Duke’s criteria) and presenting
to one of the 8 tertiary referral  centers in the Netherlands between January 1
1980  and  December  31  1999  was undertaken.  Patients  were  divided  into  2
categories: those with  previously  diagnosed  congenital  heart  disease  (CHD)
and  those  without  CHD. Patients  were  further  subdivided  into  two groups,
those  in whom BE was diagnosed within  30 days of onset of symptoms (early
diagnosis)  and  those  in  whom  BE  was  diagnosed  >30  days  after  onset  of
symptoms. 121  children were identified  to have had BE (123 episodes) during
the study period; 98 with CHD  and 23 without  CHD. Presenting symptoms
were  fever  and malaise in both  groups; 12 patients without  CHD  had a new
heart murmur. The interval  to diagnosis of BE was <30 days in 71/98 patients
with CHD, and in  17/23 without  CHD. 33/98 patients with CHD and  8/23
without  CHD  had  undergone  a potentially  septic  surgical  procedure  in  the
90  days  preceding  onset  of  symptoms.Complications  (cerebral  emboli,
abscesses, acquired intracardiac shunts, valvar dysfunction, mycotic aneurysms)
occurred  during 30 BE episodes; 23 in patients  with CHD  and 7 in patients
without  CHD; 15/23  complications  in  the  CHD  group  and 6/7  complica-
tions  in  the non-CHD  group  occurred  <30  days  from  onset  of symptoms.
Cardiac  surgery  in  the  acute  phase  of BE  was performed  in  25 patients;  16
with CHD  (12 diagnosed at <30 days after onset of symptoms) and 9 patients
without  CHD (6 diagnosed  at <30 days).There were 4 surgery-related  deaths
(3 in  patients  with  pre-existing  CHD),  all  in  patients  who  were  diagnosed
early. In  the current  era, in the majority  of pediatric  patients the  diagnosis of
BE  was established  early. Major  complications  also occurred  early. A delay  in
diagnosis did not by itself influence  the outcome.

P642
Lipoprotein  profit  in  children  with  family  history  of  premature
coronary  heart  disease
Grujic-Wc  G.,  Ceranic Lj
Health  Centre -  Nis,  Dept.  Pediatrics,Hcad  Division  Of  Cardiology, Nis,  Serbia,
Yugoslavia

The purpuse of this study was to determine  the lipoprotein  profil  in children
with  family  history  of premature  coronary  heart  disease  (CHD). This  study
included  40  children  (42.5%  boys  and  57.5% girls)  aged  3 to  18 years-  risk
group  (RG) -whose one of their parents  suffered  from  miocardial  infarction,
diagnosed  according to WHO  in age <=55 years and 40 children -the control
one (CG)- without family  history of CHD who were matched according the
age  and  sex. Fasting  plasma  concentrations  of  total  cholesterol  (TC),  high-
density lipoprotein  cholesterol (HDL-C), low-density lipoprotein  cholesterol
(LDL-C)  and triglyceride  were measured.Total cholesterol/HDL-C  (FR)and
LDL-C/HDL-C(IA)  were  calculated.  Levels of TC.LDL-C  and TG  were
higher  in  children  RG  (4.78;2.89;  1.10  mmol/1)  than  in  children
CG(4.39;2.39;0.94  mmol/1)  but  statistically  there  was  no  difference
(p>0.05).The  mean  HDL-C  level  was  significantly  higher  (p<0.05)  in
CG(1.61.mmol/l)  than in RG(1.34 mmol/1).The  mean levels of  IA and  FR
were  significandy  higher  (p<0.01)  in RG(2.33;3.81)  than  in  CG(1.62;2.95).
We identified children with  abnormal  lipoprotein  profil.TC>=5.17  mmol/1
had  21.21%  children  of RG  and  12.5% CG. LDL-C>=3.36  mmol/1  had
13.3%  children  in RG  and  7.5% CG.TG>=1.48  mmol/1 23.33% RG  I 5%
CG. HDL-C<=1.17  mmol/1 had  40% RG  and  6% CG. It  is very  important

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


3rd World Congress of Pediatric Cardiology & Cardiac Surgery  215

to determine  lipoprotein  profil  in children  with  family  history of  premature
coronary heart disease.These children  would be early detected, inspected and
controled, in order to prevent premature development  of atherosclerosis.

P643
Comparison  of  the  health  outcomes  of  surgical  and  device  closure
of paediatric  atrial  septal  defect
Hughes  ML,  Maskell  G,  Goh TH,  Wilkinson  JL
East  Melbourne, Victoria, Melbourne, Australia

This is an on-going study comparing costs, clinical outcome, family  satisfac-
tion  and  functional  status of children  undergoing surgical  or  device  closure
of secundum  atrial  septal  defect  (ASD)  at  the  Royal  Children’s  Hospital,
from  May  1st  1999. Data  shown  includes  patients  recruited  to April  30th
2000. Selection for device closure or surgery depends on the cardiologist  and
parental  preference,  after  discussing  the  options.  Clinical  details  are  docu-
mented,  hospital  admission  costs  assessed,  and  a  parental  questionnaire
completed  on  discharge  and  after  6  months.  Non-parametric  statistical
methods  are  used,  and  results  expressed  as median  (25th  ^  75th  centile).
Analysis  of the  year  shows that  13 children  underwent  surgical  closure  and
25 device  closure  with  an Amplatzer  septal  occluder. The  two  groups  were
comparable  in  terms  of  age, size  of ASD  and  body  surface  area. Procedure
times  and  hospital  stay  were  significantly  longer  for  surgical  patients  [165
mins (145 -  175 mins)  versus 80 mins  (70 -  110 mins)] and  [79.5 hours  (78
-  90.5  hours)  versus  29  hours  (29  -  30  hours), p<0.01]. No  child  in  the
device group required intensive care or blood products.There  was no  differ-
ence in the complication rate.The median post-operative pain score, amount
and duration of analgesia  use, and convalescence time  was greater  for  surgical
patients. No  parent  regretted  their  choice  of  procedure  for  their  child.
Theatre  costs for  surgical and device  closure were similar. However  nursing,
laboratory  and  pharmacy  costs  contributed  to  a  significantly  greater  total
cost  for  surgical  repair  [Aus$12,841  ($11,473 -  $13,669)  versus Aus$9,860
($9,670  ^  $10,640), p<0.01]. In  conclusion,  in  our  hospital, device  closure
involves a shorter hospital stay, and causes less discomfort  and  less disturbance
to  family  life. The  total  cost  is  significantly  less  for  device  closure  than
surgical  closure of ASD.

P644
Screening  for  congenital  heart  diseases  of  newborn  babies  using
echocardiography
Kiyoshi  Baba,Yasuo Kimoto, Kcnji  Waki,Yoshio  Arakaki
Department  Of  Pediatrics,  Kurashiki  City, Japan

To  clarify  the  true  incidence  of  congenital  heart  diseases  we  studied  all
newborn  babies  of  our  hospital  by  echocardiography  on  the  2nd  day  after
birth.  From  Oct/1985  to Dec/1999  echocardoigraphies  were  performed  in
7,370  newborn  babies  by  pediatric  cardiologists  and  dopplar  method  was
used  for  detecting shunts and abnormal flows.We also examined whether  we
could  notice  the  presence  of  heart  murmur  and  femoral  pulse. If  abnormal
findings  were  recognized,  we  maanaged  in  some  cases and  rexamined  the
babies  on  the  1st  month  of  age. In  244  cases(3.31% of  total)  we  detected
abnormal  findings. VSD  was  found  in  139  cases(1.87%  of  total), but  97
cases(70.2% ofVSD)  were muscular.  IAS shunt(atrial  septal  defect  >=  4mm)
was 74, PS(dopplar maximum flow >=  2m/sec), AS 3, CoA  2, DORV  2,ToF
l.TAPVC  l.and  Coronary  AV fistel  1. Sixty percent ofVSD  closed at  1 year
of  age. Over  90 % of  IAS shunt  could  not  detect  at  1 year  of  age. Among
examined  cases, cardiac  surgeries  were  performed  in  10  cases. VSD  was 3,
DORV  2, CoA  2, PDA  l.ToF  1, andTAPVC  1. From our  experiance  we
concluded, 1)70% ofVSD  was muscular and over 60% ofVSD  closed at  lyear
of age. 2)it  is difficult  to differentiate ASD from PFO and some cases will grow
the  size  of  atrial  septal  defect,  3)patent  of  the  ductus  is  significant  after  6
months of age, if cardiac failure  does not  occur.

P645
Mid-term outcome  after  double  switch  operation
Yasuda K.,  Ohuchi  H.,  OnoY,  Echigo  S.,Yagihara,X*
Department  of  Pediatrics,  *Department  of  Cardiovascular  Surgery,  National
Cardiovascular Center, Suita,  Osaka, Japan

Purpose:To evaluate mid-term outcome after double switch operation (DSO)
for  patients  with  atrioventricular  discordance  and  ventriculoarterial  discor-
dance  (AVD). Methods: Thirty-seven  patients  with  AVD  had  undergone  a
DSO  at  our  institute, and  Hospital  survivors  were  thirty  patients  (male:
female=22:8)  and were reviewed.Age at DSO was 0 to  13 (5 +/-  2) years, and
follow-up  period  was  12 to  151(79 + / -  41) months. Results: Late death  was

observed in 2 patients.That  was unexpected in both patients and they had had
episodes of supraventricular  tachycardia. One-year, 5-year  and  10-year  actu-
arial survival rate  was 100%, 100% and 93%, respectively. Re-operations were
needed  in  5  patients  (17%), including  re-right  ventricular  outflow  tract
(RVOT)  reconstruction  in  2 patients, pacemaker  implantation  (PMI)  in  1,
thrombectomy of left  atrium in  1, relief for pulmonary  venous obstruction  in
1. Catheter  intervention  was needed  in  9  patients  (30%), including  percuta-
neous transluminal  angioplasty and/or  stent implantation  for RVOT obstruc-
tion  in 4 patients, for  systemic venous obstruction  in 5. Rhythm  disturbances
were observed  in  6 patients  (20%), supraventricular  tachycardia  in  5 patients
and complete atrioventricular block in  1 who had needed PMI. Four  patients
needed  antiarrhythmic  agents. Eighteen  patients  performed  a  cardiopul-
monary  exercise  test  (interval  from  DSO  to  exercise  test  was  11 to  126 (58
+/-  37) months.) And  peak oxygen  uptake  was  19.4  to  35.3  (26.1 +/-  4.1)
ml/kg/min,  which  was  38  to  68  (52  + / -  8)% of  predicted  normal  value.
Conclusions: After  DSO,  in  addition  to  impaired  exercise  capacity, some
patients  have serious post-operative  problems  of arrhythmia  and/or  obstruc-
tion of RVOT, systemic or pulmonary  venous return.Therefore, careful  obser-
vation is necessary to follow these patients  after DSO.

P646
Neuropsychological  and  neurodevelopmental  outcome  of  children
with  hypoplastic  left  heart  syndrome  following  the  three-stage
Norwood  procedure: the British  experience
Jacqueline  Blyth,  Ei’angeline  Wassmer,  Sally  Ferris, William  Brawn, John  Wright,
Christopher Jones,  Catherine Penrose
Birmingham  Children’s  Hospital,  Birmingham,  UK

Hypoplastic  left  heart  syndrome (HLHS)  occurs in  1:5000 live births, around
200 per annum in  the UK. Due  to  insufficient  number  of donors  in the UK,
heart  transplantation  is currently  not  a first-line  treatment  option.The  alter-
native  is the  staged  Norwood  Procedure, however  most  children  in  the  UK
are managed  with terminal supportive  care.Improved  survival  rates  following
palliation  has led to an interest  in understanding the  impact of surgery on the
neurological  outcome  of  these  children.  Method:  11  children  with  HLHS
post  Fontan  repair  were  assessed. A  formal  neurological  examination  was
performed,  including  the  Functional  Independence  Measure  (WeeFIM).
Cognitive  functioning  was  assessed  using  Wechsler  age  appropriate
Intelligence  tests  and  behaviour  using  the  Child  Behaviour  Checklist
(Achenbach’91).  Siblings  were  used  as  controls  and  underwent  the  same
neurological  and  psychometric  testing.  Results:  11  children  with  HLHS,
mean  age  5.4  years (range  3.75 -7.25)  .2 children  had  very  mild  hemiplegia.
Only  minor  abnormalities  were  otherwise  found:  4  had  mild  dyspraxia, 4
difficulties  with short-term memory, and  1  lateral nystagmus. 10 siblings were
assessed, mean  age  6.6  years  (range  4.59̂.0). 1 had  lateral  nystagmus  (sib  of
above), remainder  were  normal. Differences  in  full  scale IQ  between  HLHS
and siblings were  compared  using  an  independent T-test  (equal  variance  not
assumed). A non-significant  trend  was  observed  (tl9=  -2.07; p=0.057).The
mean  IQ  for  siblings  was  101.1(SD=20.49)  whereas  the  HLHS  patients
showed a mean IQ of 85.8 (SD=11.73).The  mean difference  between groups
was -15.28(SEdifference=7.38).Conclusion:There  is no significant  difference
between  the  IQ  of  HLHS  children  post  Fontan  and  siblings.  Physical  and
functional  prognosis following  palliation  in HLHS  is good.

P647
Frequency  distribution  of congenital  heart  defects  in  Nicaragua
Stephen  P. Sanders, J.  Rene  Herlong,  Nubia  Berrios*,  Ross  M.  Vngerleider, James

Jaggers,A.  Resai  Bengur, Mary  Barrington,  Manjredo  Pentzke*
Division  of  Pediatric CardiologyDuke  University  Medical  Center,  Durham,  USA;
HEODRA

Background: The  incidence  and  frequency  of  congenital  heart  defects  are
believed  to be geographically  constant. Our  observations  in Central America
indicate  that  this may not  be correct. Methods: We reviewed the diagnoses of
188 patients, ages 1  mo to 20 yrs, with congenital heart defects seen at Rosales
Hospital (HEODRA)  in Leon, Nicaragua and compared the frequency distri-
bution  with  published  data  for  19858̂7  from  Boston  Children’s  Hospital
(BCH).The  diagnoses were determined  by physical exam  and 2-D  echo and
confirmed  at surgery in  45 patients. Results: In comparison with BCH data,
we  found  a higher  frequency  ofVSD  (especially  conal  septal  defects),  PS,
PA/fVS,  and  PDA, and  a  lower  frequency  of  left  heart  obstructive  lesions
including AS, coarctation  and HLHS among Nicaraguan  children. Common
TGA  was  less  frequent  in  Nicaraguan  patients, although  other  conotruncal
anomalies  were  not. We  tested  whether  incomplete  case  finding  of  defects
such  as TGA and HLHS, that are lethal in neonates, might have magnified  the
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difference  in frequency  distribution. Recalculation  of the  frequency  distribu-
tion of the BCH reference  data to exclude these defects  did not alter our  find-
ings.  Conclusion:  Even  after  accounting  for  incomplete  case  finding,
substantial  differences  in  the  frequency  distribution  of  congenital  heart
defects  were  observed between  Nicaragua  and  the US. Further  investigation
of  possible  genetic  causes  might  yield  insights  into  the  development  of
congenital heart  defects.

P648
The  incidence  of  congenital  dysplasia  of  aortic  valves  in  Japanese
neonates  detected  by  echocardiography
Tameo  Hatano.  Masanobu  Ikoma.Yoshiko  Nagano
Nagoya,  Aichi  Prefecture, Japan

The  incidence  of  congenital  dysplasia  of  aortic  valves  in Japanese  neonates
detected  by  echocardiography  Hatano,T.,Ikoma,M.,Nagano,Y.  Nagoya  The
relative  incidence  of  various  types  of  congenital  heart  disease  is  different
among the indigenous  racial groups. As for the dysplasia of aortic  valves.it has
not  been  confirmed  that Japanese  neonates  have  significantly  reduced  inci-
dence  of bicuspid  aortic  valves compared  to  white  one’s  incidence  of 2%  of
the  population. We  examined  the  inborn  neonates  in  our  hospital  to  clarify
the  incidence  of  congenital  heart  disease;dysplastic  aortic  valves.  From
September  1,1988 to March 31,2000, both 8012 well being neonates  1-2  day
after  birth  and  395  sick  in  Neonatal  Intensive  Care  Unit  were  examined  by
echocardiography. All  11968  neonates  were  observed  from  definitive  and
multiple  views including  short-axis  and longitudinal  planes  of aortic  valves.
Our survey revealed cardiac malformation  in 363 neonates, and  12 of them  (1
per  1000  live  births)had  dysplastic  aortic  valves. The  anatomy  of  dysplasia
contains  10  bicuspid(5  males  and  5  females),a  male  tricuspid  and  a  male
quadricuspid  aortic  valves. None  of them  has  received  medical  and  surgical
treatment. As a result, we ascertained  the lower  incidence  of dysplastic  aortic
valves in Japanese than white  infants.

P649
Noncompaction  of  the  ventricular  myocardium  (NCVM)  in  pedi-
atrics: incidence, diagnosis, and  outcome
LiXji C ,  Weiss F,  Habermaim  C,  Rezck  V,  Buchalcr £ . ,  Weil}.
Hamburg,  Germany;  Prague, Czech  Republic

NCVM  is an extremely  rare  disorder  characterised  by numerous, prominent
apical  traceculations  and  deep  intertrabecular  recesses. To evaluate  incidence,
diagnostic methods, and clinical course of INVM  in pediatrics, all consecutive
patients  at  our  institution  were  examined  between  9/99  through 6/00.  9 of
2984  patients  aged  10  days  to  15  years  were  detected,  mostly  neonates.
Echocardiography  was diagnostic  in  all  cases and  superior  to magnetic  reso-
nance  imaging  (5/9)  or  cardiac  catheterisation  (4/9). There  was  associated
CHD  in  6  patients, dysmorphia  in  2,  and  a positive  family  history  in  2. 7
patients developed  heart  failure  with  restrictive  hemodynamics  in times, 4 of
them  severely. Arrhythmia  was found  in 2 patients, thrombi and  embolisation
in  1 each. One  patient  died.  NCVM  in  pediatrics  is  more  frequent  than
suspected.  Because  of  doubious  prognosis  early  diagnosis  is  important.
Familiarity  with  the  echocardiographic  picture  is mandatory.  Long  term
follow-up  studies are needed.

P650
Surgical  results  for  low  birth  weight  infants  from  a  multicenter
consortium
Lee A.  Pyles, Elmer V. Larson,  Christine  Hills, James  H  Moller
Minneapolis,  MN,  USA

Introduction: Reports  of surgeries  for  low birth  weight  or  premature  infants
from  different  centers  have  suggested  varying  results. The  low birth  weight
infants  from  1984-1998  from  Pediatric  Cardiac  Care  Consortium  (PCCC)
are investigated  in this study. Methods:We  investigated  1491 procedures  from
1395  patients  with  weights  *  2.5  kg  and  11330  procedures  from  10973
patients with  weights  2.514̂.5 kg from  PCCC. PCCC  consists of  45 cardiac
centers that submit data  from  heart catheterizations, surgeries and autopsies to
a central registry  at the University of Minnesota  for the purpose of improving
care for children with heart disease. Results: Mortality for weight less than  2.5
kg  was 30% and  for  greater  than  2.5  kg  was 21%. Common  procedures  and
mortality for * 2.5 kg are as follows: aortopulmonary shunts 405 (77 [deaths]),
pulmonary artery band  105 (20), hypoplastic  LV surgery 78 (58), total anoma-
lous pulmonary venous connection surgery  62 (26), arterial switch operation
54  (15), pulmonary  valvotomy 50 (13),VSD repair 48  (9), pacemaker  gener-
ator  42  (14), aortic  valvotomy  21  (10), truncus  arteriosus  conduits  21  (14),

hemitruncus  11  (%). Mortality  for  weight  is shown: (see table). Conclusions:
Low  birth  weight  substantially  increases  mortality  for  infant  cardiac  proce-
dures. Risk  appears to continuously change up to 4.5 kg. Mortality for  several
complex  procedures  such  as  hypoplastic  LV surgery  and  truncus  conduit
placement  is higher than for other open or  closed procedures.

Fetal  Cardiology
P651
Outcome  of structural  heart disease diagnosed  in utero: a case  series
Talvikki  Boldt,  Sture Andersson,  Marianne  Eronen
Hospital  For  Children And  Adolescents, Helsinki  University, Helsinki,  Finland

Objectives-To  review  outcome  of  fetuses  with  structural  heart  disease
detected by echocardiography  from  1983 to  1999 in one pediatric  cardiologic
center. Methods-A  total  of 99  fetuses  with  different  types of cardiac  defects,
diagnosed  at  a median  gestational  age  of  28.4  weeks  (range  16 to  41)  were
included. Results-Of 99 fetuses  with in-  utero -diagnosed  cardiac anomalies,
6  (6  %) showed  normal  cardiac  status  postnatally. 35 % of  fetuses  with  heart
disease diagnosed before  24 weeks of gestation were terminated. Of 93 fetuses
7  (8%)  with  a heart  defect  died  in  utero  at  a median  gestational  age  of  33
weeks. Chromosomal abnormality  was found in 28% of cases with a mortality
of  73  %. Fetuses  with  normal  chromosomes  had  extracardiac  anomalies  in
40%  of  cases; 48 % of  them  died. Intrauterine  heart  failure  was detected  in
27%  of  fetuses  and  was  associated  with  univentricular  heart  (UVH)  and
intracardiac  tumors,  in  36% and  67%, respectively;  12  fetuses  (13%)  were
found  to have associated arrhythmia; 4 of these died. Of 76 live births (median
gestational  age 38 weeks,birth  weight 2878 gm),a  total of 37 (49%) neonates
died. 24  neonates  (32%)  underwent  cardiac  surgery or  invasive procedure; 6
(25  %)  died  after  the  procedure. Neonatal  mortality  was  highest  in  fetuses
with  hypoplastic  left  heart  syndrom  (HLHS), ventricular  septal  defect  (VSD)
and  UVH  (87%,  64%  and  50%, respectively).  In  long-term  follow  -up
(median  3.8  years), 34  children  of  76  live  births  (45  %)  were  alive, 59% of
them  were  without  symptoms. Conclusions-Our  data  indicate  that  despite
planned delivery in a single tertiary pediatric cardiologic center, the prognosis
for  fetuses  with  in-  utero  -diagnosed  heart  defect  was poor.  Poor  outcome
was largely attributable to associated extracardiac malformations  and chromo-
somal abnormalities.

P652
Fetal  cardiac  imaging  by paediatric  cardiologists  provides  improved
detail  over  obstetric  scanning of congenital  heart  disease
Sholler, G.F.,  Meycr-Willkopf,  M.,  Cooper, S.
Adolph  Basser  Cardiac Institute,  Westmcad,  Ncu> South  Wales,  Sydncy,Australia

Fetal echocardiography  is optimised  by a team strategy of imaging by obste-
tricians/high  risk  obstetric  scanners  (O)  and  fetal  paediatric  cardiologists
(FPC).We retrospectively  examined  1037 studies (1995-1999), and  identified
249 cases of major  congenital heart disease.The O  diagnosis was compared  to
the  FPC  diagnosis  and  postnatal  diagnosis. The  rate  of  complete  accurate
diagnosis  for  O  and  FPC  diagnosis  were  59% (17% fake  pos, 41%  false  neg)
and  95% (2% false  pos, 5% false  neg)  respectively. Major  differences  in  diag-
nosis  or  detail  were  found  in  79  patients  after  FPC  was  completed  and  in
35/79  (44%)  this  was judged  to  have potential  significant  impact on manage-
ment  and  prognosis  counselling. The  complementary  roles  of  O  and  FPC
remain  important.  FPC  can  contribute  with  additional  detail  in  some  cases
which  may significantly  impact  on counselling and planning.

P653
Etiology  and  outcome  of  fetuses  with  functional  heart  disease  not
associated  with  cardiac  arrhythmias  or structural  defects
Marianne  Eronen,  Talvikki  Boldt Sture  Andersson
Hospital  For  Children  And  Adolescents, University  Of  Helsinki,  Helsinki,  Finland

The  aim of this study  was to  assess the  etiology  and outcome  of  fetuses  with
functional  heart  disease  detected  by  echocardiography. A  total  of  48  fetuses
(median  gestation  of 28.9  weeks)  of  39  mothers  were  included.  16  fetuses
were twins; 5 of them had normal finding.The inclusion criteria  were hydrops
(N=13), pericardial  effusion  (PE, N=9), tricuspid  valve  regurgitation  (TR,
N=8),  hypertrophic  cardiomyopathy  (HCM, N=7)  and  dilated  cardiomy-
opathy  (DCM, N=6). All  cases with  cardiac  arrhythmia  or  structural  defects
were excluded.The etiology of functional  heart disease was twin pregnancy in
11, maternal  diabetes  in  4, fetal  anemia  in 4, extracardiac  malformation  in 4,
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antenatal  infection  in 3, teratoma  in 3, in utero indomethacin  administration
in 2, endocardial fibroelastosis in 2, congenital  chylothorax  in  2, hypoplastic
lungs in  1, adenomatoid  malformation  in  1, maternal  anaphylaxia  in  1, idio-
pathic  arterial  calsification  in  1, arteriovenous  malformation  in  1, pregnancy
induced  hypertension  in  1  and  unknown  etiology  in  2  fetuses. Antenatal
managements  were  performed  in  16  of  48  fetuses  (33%): 2  abortions,  9
digoxin  aministrations,  2  pleural  centesis,  1  pericardial  punction,  1 blood
transfusion  and  1 amniotic fluid centesis. Altogether  13 deaths occurred  (32
%); 2  stillbirths  and  11  postnatally.  Fetal  hydrops, PE.TR, HCM  and  DCM
were  associated  with  mortalities of 62 %, 33 %, 25 %, 0 % and  33 %, respec-
tively. In  the  follow  up  of  3,5  years, 85 % of children  are  free  of symptoms.
These findings  indicate  that  a functional  heart  disease  in  utero  is  associated
with varying etiology and high mortality.The mortality  was highest in  fetuses
with  hydrops, pericardial effusion  and dilated  cardiomyopathy.

P654
Fetal  dilated  cardiomyopathy  secondary  to  hemangioendothelioma
of the liver
Marina  M.  Zamith,  Fraticy  Patricio, Fernanda  B.  Zuccolotto, Antonio  F.  Moron,
Eduardo  Amaro
Hosp.  E  Maternidade  Santa Joana-Federal  University  Of  Sao  Paulo, Sao  Paulo,
Brazil

Introduction  :The  most  common  multifocal  vascular  lesion  that  involve  the
newborn are histologically forms of hemangioma which in the liver are called
hemangioendotheliomas. In the prenatal period they may present with dilated
cardiomyopathy  caused  by  high-output  failure  from  volume  overload.  Case
report  :A 26 year-old gravida  was indicated for the fetal  echocardiography by
presenting  increase  of  the  heart  area  in  the  obstetric  ultrassonography
performed  with  20  weeks  of  gestacional  age. Moderate  right  cardiomegaly
was observed with no  anatomical  alterations.The  myocardial contratility  and
the flow across the heart  valves ,the foramen  ovale and ductus arteriosus were
normal.  Progression  of  the  cardiomegaly  was evidenced  and  with  30  weeks
also documented  increase  of  the  left  ventricle. With  38  weeks  of  age  gesta-
cional  the  patient  was  admitted  with  premature  contractions,  cardiotocog-
raphy  and  Doppler  velocimetry  indicating  fetal  hypoxia. An  emergency
cesarean section  was performed  .The  male newborn  weighing  3090g,Apgar
score  of  4/7, develops  moderate  respiratory  distress  .The  echocardiogram
showed  moderate pulmonary  hypertension  . In  the fifth day of life  a clinical
picture of congestive heart  failure  was evidenced without significant  improve-
ment  with  the  associated  clinical  treatment.The  presence  of  progressive
hepatomegaly  multiple  hemangiomas  of skin, alteration  of the  hepatic  func-
tion, anemia and digestive hemorrhage  were observed  in the second  week of
life. Despite  intensive  care  he  died  in  the  23  day of  life. At  autopsy  the  liver
contained numerous nodules and histologically the diagnosis of hemangioen-
dothelioma. Hemangioendotheliomas  of  the  liver  may  present  with  fetal
dilated cardiomyopathy  .We pointed out  the importance of  fetal  echocardio-
graphy in his diagnostic suspicion.

P655
A  prenatally  diagnosed  case  of  complex  pulmonary  atresia  with
ventricular  septal defect: echocardiographic  and pathologic  findings
Arda  Saygili, Murat  Derbcnt,  Kur_at Tokel
Basketit  University  Faculty  Of  Medecinc, Pediatric Cardiology, Baskent  University,
Pediatrik  Kardioloji, Baltcelict’ler Ankara, Ankara,  Turkey

We describe  a patient  who  had  complex pulmonary  atresia  with  ventricular
septal defect  (VSD), both  of which  were diagnosed  and followed  by prenatal
echocardiography  in  the  second  trimester. The  postmortem  morphologic
findings in  this  heart  defect  are  also  discussed. The  patient’s mother  was  24
years of age, primigravida. In  18th week of gestation, aVSD was detected  on
routine  prenetal  ultrasonography.  Fetal  echocardiography  was  then
performed,  and  this  revealed  a defective  intraventricular  septum, dilation  of
the left ventricle  (LV), narrowing of the right ventricle  (RV), and a perimem-
branous  outlet VSD. The  aorta  was overriding  the VSD.  Serial  echocardio-
graphic  evaluations  were  performed  at  gestational  weeks  22  and  24. These
showed  that  the  interventricular  stability  had  deteriorated  further.  Also, the
right  ventricle  diamater  was unchanged  but  it  was evident  that  the  chamber
was  hypoplastic.  Over  the  three  exams,  the  RV/LV  diamater  gradually
decreased  from  0.85  to  0.7, to  0.54. We  also detected  left-to-right  shunting
through  the VSD, and  tricuspid  insufficiency  with  a flow rate  of  1.75  m/s.
Postmortem morphologic examination of the heart revealed dextrocardia, left
atrial  isomerism, ambigious  atrio-ventricular  connection,  and  a  dilated  LV
with  a double-outlet.and  opening  to a hypoplastic  right  ventricle  through a
small VSD. The pulmonary artery, which had dysplastic valves that formed  the

roof of LV was connected to  a large ductus arteriosus. Autopsy  also revealed a
large  atrial  septal  defect, abnormal pulmonary  and  systemic  venous  outflow
tracts, and  pericardial  effusion.  Fetal  echocardiography  is  valuable  in  that  it
allows the examiner to follow transformations  in interventricular  connections
and other  changes in the abnormal heart  over time.The  ability to  gather  this
information prenatally enables ethical  decisions to be made when the  malfor-
mations dictate no change of surgical  treatment.

P656
Transplacental  pharmacokinetics:  treatment  of  fetal  tachycardia
with  sotalol  and/or  digoxin
Jopje  M.  Ruskamp,  Barbara Ambachtsheer,  Tessa Ververs,  Philip  Stoutenbeek,  Gerard
H.J.  Visser, ErikJ.  Meijboom
Wilhelmina  Children’s  Hospital,  Utrecht,  Netherlands

Background:To reach an optimal therapeutic  regimen in materno-fetal  phar-
macotherapy  of  fetal  tachycardia  (FT), transplacental  pharmacokinetics  will
be  evaluated. Methods: Four  patients  with  FT  were  treated  with  sotalol  or
sotalol  and  digoxin. Drug  levels  were  determined  in  maternal  blood  (ML),
amniotic  fluid  (AL),  umbilical  cord  (UL)  and  neonatal  blood  (NL).
Therapeutic  range  sotalol: 0,8-2,5  mg/1 and  digoxin: 1,0-2,0  aeg/1. Results:
see table.gif; Gif Image 9 kBAF =  atrial flutter, SVT = supraventricular tachy-
cardia, SR  = sinus rhythm, FH =  fetal  hydrops, PT  = pharmacotherapy, DS  =
doses, EF =  effect  of treatment, R  =  relapse  of,  P  =  persistance  of, ML-R  =
ML  at  relapse, ML-B  =  ML  at  birth  Doses  of  sotalol  are  in  mg/day  and  of
digoxin  in  a?g/day;  sotalollevels  are  in  mg/1  and  digoxinlevels  in  aeg/1.
Conclusion: Amniotic  fluid  drug  concentrations  were  3  to  4  times  higher
than  plasmalevels  and  maternal  plasmalevels  were  higher  than  fetal  plas-
malevels.Therapeutic  drug monitoring might be useful  in choosing  adequate
pharmacotherapy, although sotalol and  digoxin  therapy weren’t  always effec-
tive within the therapeutical range.Additional studies are needed to refine our
understanding of transplacental  pharmacokinetics.

P657
Effects of respiratory  stimulant doxapram hydrochloride on  oxygen-
induced  constriction of  fetal  rabbit  ductus  arteriosus
Hata  T., Yamazaki  T,  Miyata  M.,  Sano  Y.,  Kobayshi  A.,  Colo  M.,  Tanaka  H.,
WatanabeT,  HojyoY,Tomita  T.
Department  Of  Pediatrics. Fujita  Health  University,  Aichi,Toyoake,Japan

Doxapram  hydrochloride,  a respiratory  stimulant,  is  used  to  treat  idiopathic
apnea of prematurity. The side effects  reported are minimal, and what  is more,
there  is no information  about the effects  on patent  ductus arteriosus which is
a  very  common  congenital  cardiovascular  defect  in  premature  infants. This
study  was  carried  out  to  investigate  possible  direct  actions  of  this  agent  on
oxgen-induced  constriction  of ductus arteriosus.The  vessel was isolated  from
late-gestational  fetal Japanese White  rabbits  and  studied  in vitro. The  tension
recordings  were  performed.  Preparations  were  equilibrated  at  low  oxgen
tension  (30̂40 mmHg), doxapram  hydrochloride  (1̂30 microM)  had  no
effect  on  contractions  induced  by potassium, histamine  or  indomethacin. At
the concentration of 30 microM, this agent increased ductal isometric  tension
by  10%, in the absence of vaso-constrictors. Preparations  were equilibrated  at
high  oxgen  tension  (3504̂00  mmHg),  doxapram  hydrochloride  (1̂30
microM) had no effect on contractions induced by high oxgen tension,potas-
sium, histamine  or indomethacin.  Doxapram  hydrochloride  also  did  not
inhibit  ductal  sensitivity  to  histamine,  potassium,  or  indomethacin.  We
concluded  that  physiologic  and  therapeutic  concentrations  of  doxapram
hydrochloride  (1̂10 microM)  dose  not  inhibit  sensitivity of the  ductus arte-
riosus to certain vaso-constrictors and  can not inhibit the maximum  response
to incresed oxygen tension

P658
Perinatal  adaptation of the  fetal  great  arteries
Hoe-Soon  Kim,Young  Mi  Hong,JungYun  Choi*
Pediatric Department,  Ewha  Womans  University  Mokdong  Hospital,  Seoul,  South
Korea

Introduction.  Fetal  circulation  is unique  in  that  two  ventricles  function  in
parallel.At a moment of birth, the fetal  circulation must immediately adapt to
extrauterine  life. After  the first breath, pulmonary flow increases  dramatically
and is seperated  from  systemic circulation. The size of the great artery usually
correlates with the size of the mass and amount of flow through it.
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The purposes of this study were to investigate whether the perinatal hemody-
namic  changes  influence  on  the  size  of  aorta  and  the  pulmonary  artery.
Methods. A prospective study was performed.The  study group consisted of 50
full-term  pregnant  women  who  were  planed  to  undergo  C/S  delivery. Fetal
echocardiography  was performed  one  day  before  birth  ad  repeated  4̂5day
after  birth. The  aortic  and  the  pulmonic  artery  diameter  were measured  and
correlated  with birth  weight, and other  physical parameters. Results. In  full-
term  fetuses,  pulmonary  arteries  were  bigger  than  aorta. Aortic  diameter
correlated  positively  with birth  weight. In  contrast, pulmonary  artery  diam-
eter did not  show any correlation  with birth weight or other physical param-
eters  but  abdominal  circumference. After  birth, pulmonary  artery  becames
smaller  and  aorta  got  bigger  than  before  birth  (p<0.01).The  sum  of  the
pulmonary  artery  and aortic  diameter  did not  change. After  birth, the  size of
two  great  arteries  correlated  positively  with  body  weight.  Conclusion.
Assuming that the size of artery  is related to the size of the mass supplied, our
study  confirmed  that  the  aorta  and  the  pulmonary  artery  reflect  perinatal
circulatory  changes. In the fetus, pulmonary artery is bigger than aorta, which
proves  the  right  ventricular  dominance. After  birth,  diameter  ratio  of  two
great  arteries  approached  to equity  and  the  sizes of two  great arteries  corre-
lated  with  body  weight.and  these  findings  supports  that  two circulations  are
separated and handle the same amount  of blood.

P659
Maternal  hypertension  and  altered  fractal  correlation  behavior  of
fetal  heart  rate
Yum,  M.K.,  Park, M.I.,  HwangJ.H.,  Im,  M.H.,  KimJ.H.
Dept.  Of  Pediatric Cardiology, Hanyang  University,  Kuri  Hospital,  South  Korea

The purpose  of the present study is to investigate whether  statistical, spectral,
irregular  and  fractal  correlation  behaviors  of  fetal  heart  rate  dynamics  is
altered  by  pregnancy  induced  hypertension  (PIH)  of  mother.  Sixty  fetuses
who aged over 30 weeks and were not  associated intrauterine growth restric-
tion  and  whose mothers  had PIH  (PIH  group)  were studied. Three  hundred
gestational  age-matched  normal  control  fetuses  (control  group)  were  also
included. We selected  5000 points  of their  fetal  heart  rate  and calculated  the
power  spectrum, approximate  entropy, short-(_l  £  80bpm)  and long-(_2  >
80bpm)  term  fractal  scaling  exponent. The  power  spectrum,  approximate
entropy, _1  and _2  reflect, periodicity, irregularity, short-term  fractal  correla-
tion  and long-term  fractal  correlation, respectively. There  were no  significant
differences  in the mean (143bpm–0.4  vs 141.9bpm–l.l), variance  (43.2bpm
2 –2.2  vs 47.8bpm2–5.9), low- (131.0msec2–5.6  vs 138.5msec 2–12.2)  and
high- (23.7msec2–1.0  vs 27.7msec2–2.1)  frequency  power, and  approximate
entropy  (0.716–0.011  vs 0.732–0.025)  of  the  fetal  heart  rate  between  the
PIH  and  the  control group. However, in the PIH  group, _1  was  significantly
lower  than  in  the  control  group  (1.368+0.015  vs  1.481–0.006,  p<0.0001),
and _2  was  significantly  higher  than  in  the  control  group  (0.926–0.022  vs
0.780–  0.012, p<0.0001). It can be concluded  that maternal PIH  significantly
alters not the periodic  and irregular behavior of fetal heart  rate but the short-
and long-term  fractal  correlation  behavior.

P660
Fetal  echocardiography  as  a  prenatal  screening  test  for  congenital
heart  disease  in Hong  Kong
Yam  M.C,  Sung  R.  Y.X,  Molt  T.B
Department  Of  Paediatrics,  Tlie  Chinese  University  Of  Hong  Kong,  Hong  Kong,
China

Background: Fetal echocardiography  is becoming more widely used to detect
congenital  heart  defects  (CHD)  antenatally.  The  performance  of  fetal
echocardiography, however, is not  to be taken lightly because the diagnosis of
severe  CHD  may  result  in  termination  of  the  pregnancy. Methods:  126
consecutive  fetal  echocardiograms  done  on  119  pregnant  women  in  the
Prince ofWales Hospital  in the past four  years were reviewed.The reasons  for
referral  were  maternal  heart  or  medical  problems, family  history  of  CHD,
abnormal  4-chamber  view  or  other  fetal  anomalies. Fetal  echocardiography
was performed  using  standard  method. All  live birth  babies  had  a  complete
physical  examination  after  birth  and  an echocardiography  was performed  to
confirm  the  prenatal  findings  if necessary. All  aborted  fetuses  had  a detailed
autopsy by the  pathologist. Results:Two  third  of the  cases had fetal  echocar-
diography before  the  24th week of gestation. 30(25%) patients were  found  to
have abnormal  findings, 27  of them  were  referred  because  of an abnormal  4
chamber  view detected by obstetricians.The  abnormalities  included ventric-
ular  septal  defect(3),  atrioventricular  septal  defect(2),  transposition  of  great
artery(l),  Fallot’s  tetralogy(4), coarctation  of  aorta(l),  dysplastic  tricuspid
valve(l), total anomalous pulmonary venous drainage(l), hypoplastic left  heart

syndrome(2), double  outlet  right  ventricle(3), dextrocardia(l)  and  complex
cyanotic heart(ll).  15 mothers  chose to  terminate  the pregnancy because  of
severe  CHD. One  patient  who  had  an  antenatal  diagnosis  of  double  outlet
right  ventricle  was found  to  have normal connections of the great  vessels but
grossly  dilated  RV and  persistent  pulmonary  hypertension. The  calculated
false positive rate of fetal echocardiography is 3.3%, there was no false negative
result. Conclusion:Although the false positive rate of fetal echocardiography is
low, it  warrants  extra  caution  in  the  interpretation  and  management  of  all
abnormal results.

P661
Prenatal  diagnosis  of  congenital  heart  diseases  and  arrhythmias  ^
own  results
StaticzykJ.,  Tomecka D.,  Niwald  M.Jarosik  K.
Department  Of  Pediatric Cardiology, Institute  Of  Pediatrics,,  Lodz,  Poland

Fetal  echocardiography  is  a modern  diagnostic  method  enabling  an  early
detection of the structural  anomalies and  arrhythmias in  the  fetal  heart. The
aim  of  the  study  is  to  present  our  own  results  of  the  diagnostics  of  fetal’s
congenital  heart  diseases and  arrhythmias  in  a group  of women  with  a high
cardiological  prenatal  risk.  1375  prenatal  echocardio-graphic  studies  were
performed  in  1226 fetuses. The group  of  121 fetuses with structural  anoma-
lies of the  heart  and  104 fetuses  with  arrhythmias  were  analyzed. Within  the
group with  congenital  heart  diseases the most common  anomaly  was CAV-
30  cases  (24,7%), which  in  11  cases  coexisted  with  complete  heart  block,
next  most  common  abnormality  was VSD-19  fetuses  (15,7%),  HLHS
(12,3%), SA  (6,6%). Another  anomalies  were: SP (5,7%),AtrAP  (3,3%),ToF
(5,7%),  DORV  (2,5%),  CoA  (4,9%), TAC  (1,6%), TGA  (0,8%),  TGA
corr+BAV  III  (0,8%), diverticulum  of  LA (0,8%). The  remaining group was
made  up  of  cases  with  complicated  congenital  heart  defects. Among  the
group  of 104  fetuses  with  arrhythmia  the most common  were supraventric-
ular  extrasystolic  beats-64  fetuses  (61,5%), then supraventricular  tachycardia
-17  cases  (16,3%), complete  heart  block  -  22  cases  (21,1%)  and  1 case  of
sinus bradycardia. CONCLUSIONS:  1.Fetal echocardiography enables early
detection  of  structural  anomalies  and  arrhythmias  in  the  fetal  heart.  2.Early
detection  of  these  anomalies  enables  intrauterine  therapy  and  labour  in a
medical centre, where early cardiological  diagnostics and potential  cardiosur-
gical treatment  are possible

P662
The  natural  history  of the  left  heart  obstructive  disease  in  the  mid-
trimester  fetus
Toyoshima  K,  Kawataki  M,  Yasui S,  Ohla  M*,  Nakazawa  M*,  Momma  K*
Kanagawa  Children’s  Medical  Center,  Kanagawa,  Yohohatna;  *Department  of
Pediatric  Cardiology,  Heart  Institute  of Japan,  Tokyo  Women i  Medical  University,
Tokyo,japan

It  has been  suggested  that  hypoplastic  left  heart syndrome  (HLHS)  or severe
mitral  and/or  aortic  stenosis  (MS/AS)  progresses  in  mid-trimester.  We
reviewed  serial  prenatal  echocardiograms  of  14 fetuses  with  MS/AS  and  3
with  AS during  2nd  and  3rd  trimesters. We  measured  valve  diameters  of
tricuspid (TVD), mitral (MVD), pulmonary  (PVD), and aortic  valves (AVD).
We calculated the ratios ofTVD/MVD  and PVD/AVD, and compared  them
with our own standard. As a result,AVD  was smaller than normal at the initial
recording  and  further  decreased  as  compared  with  the  normal  value  with
gestational  days  in  all  cases. There  were 2 groups in  the  changes of MVD; it
stayed lower  limit  of  the  normal  in  3 cases, whereas  it  decreased  with  time
and  ended  much  lower  than  the  normal  in  14HLHS  fetuses. The  serial
changes of theTVD/MVD  ratio showed 2 types; it  was very high  already  at
the 28th week and stayed  as it  was in one group  (likely to be typical HLHS),
and  it  gradually  increased  from  the  upper  limit  of normal  in  the  others. We
conclude that the left  heart obstructive disease is progressive and late onset of
pathophyiology  will  result  in  mild  form,  and  that  development  of  MVD
plays a critical role in the final  morphology.

P663
Prenatal  therapy for  fetal  heart  block
Kawataki  M,  Toyoshima  K,Yasui  S
Kanagawa  Children’s  Medical  Center,Yokoliama,Japan

Prenatal  therapy  for  fetal  heart  block  has’t been  established, beta  -  stimulant
has been suggested  to be  effective, but only small numbers of cases have been
reported  until  now.We  will  report  five  cases of  fetal  heart  block  treated  in
utero with beta-stimulant, ritodrine. Four cases were without  cardiac  defects.
Maternal  SS-A  antibodies  were  positive  in  three  cases, and  negative  in  one
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case. One  case was a left  isomerism with Single Atrium. All cases needed pace
maker  implantation  soon  after  birth. Their  heart  rates before  therapy  were
from  50  to  60  per  minute. The  doses  of  ritodrine  were  from  50  to
lOOug/minute. There  were no  side  effects  in mothers  or  fetuses. Fetal heart
rates increased by  16̂33%  in four  cases including the  case of left  isomerism,
but  in one  case with  positive  SS-A antibody, heart  rate didn’t  increase  at all.
We compared their cardiac functions  before  and after  fetal therapies. Left  and
right  ventricle  shortening  fractions,  stroke  volumes,  combined  cardiac
outputs  and  renal  blood  flows  increased  after  therapy, but  CTAR(Cardio
Thoracic  Area  Ratio)  decreased  by  only  1-4%.  We  conclude  that  prenatal
beta-stimulant  therapy  is  effective  not  only  in  the  cases  of  anatomically
normal hearts but also in the case of left  isomerism, and that it may be  effec-
tive not  only  for  fetal  heart  rate but  also  for  fetal  cardiac  function. We  need
more  cases  to  evaluate  effectiveness  and  side  effects  of  fetal  beta  stimulant
therapy for  fetal  heart  block.

P664
Ebstein’s  anomaly  during  fetal  life: diagnosis  and perinatal  outcome
Maria  de Fatima M.  P. Leile, Roberto Bartolomeu  Gianisela,  Paulo  Zielinsky
Fetal Cardiology Unit  -  Institute  Of  Cardiology,  Porto Alegre,  Brazil

Ebstein’s  anomaly  is the  most  common  congenital  disease  of  the  tricuspid
valve, corresponding  to  0,5% of  congenital  heart  diseases. Mortality  rate  is
reported to be  in the  85% range  in  the  neonatal  period. The  purpose  of this
report  is to  review the experience of a tertiary  center  of  Fetal  Cardiology  in
the  diagnosis  and  manegement  of  Ebstein’s  disease. Material  and  Methods:
Among  9500  fetal  echocardiographic  examinations  from January  1987  once
may 2000,15  fetuses with  Ebstein’s  anomaly  were identified. Complete  data
of  12 of the patients were available for review. Results: Mean gestational age at
diagnosis  was 31.4  weeks. No  risk factors  for  cardiac  diseases were present  in
83%; 2  cases  occurred  in  pregnacies  at  risk  (lithium  ingestion  in  one  and
maternal  diabetes  in  the  other).  Fetal  heart  failure  was  present  in  the first
examination  in  5 fetuses. Atrial  tachyarrhythmias  were  present  in  2 patients,
and were reverted to sinus rhythm with maternal digitalis. Fetal hydrops were
observed  in  2  cases. There  were  4  deaths  in  utero" and  3  in  the  neonatal
period. All fetuses who died were in heart failure and the 3 neonates who died
were in  heart  failure  and the 3 neonates who  did  not  survive had  functional
pulmonary  atresia. Immediate  neonatal  surgery  was performed  in  3 babies,
with  1 survival. The  remaimimg  patients  are  alive  and  well.  Conclusion:
Ebstein’s  anomaly  is a  severe  anomaly  when  detected  during  fetal  life, and
early prenatal diagnosis may contribute  to optimize perinatal  management.

P665
Successful  percutaneous  valvotomie  in  a  fetus  with  pulmonary
atresia  intact  septum.
Tulzcr  C.ArztW.
Department  Of Peditric Cardiology, Unz, Austria

Pulmonary atresia with intact ventricular septum (PAIVS) associated with RV
hypoplasia  was diagnosed  in a 27-week  fetus. Doppler  examination  revealed
holosystolic  tricuspid  regurgitation  (TR),  suprasystemic  RV  pressures  and
signs of heart  failure  by umbilical venous pulsations. Due to the bad prognosis,
in-utero  interventional  therapy  was attempted. An ultrasound  guided punc-
ture  of  the  hypoplastic  RV  was  performed  using  a  16-gauge  needle. The
needle tip was directed into the RVOT and then advanced through the atretic
valve  into  the  main  PA. A  2.8  F coronary  balloon  catheter  (4mm  inflated
balloon diameter/  1,5 cm length) was then inserted over a guide wire, placed
across  the  pulmonary  annulus. and  inflated.  Immediately  after  the  procedure
turbulent  (1.5 m/s)  antegrade flow across the  PV and holodiastolic  regurgita-
tion  could  be  documented,  the  velocity  of the TR jet  had  decreased  to  1,8
m/s, RV  filling  had  improved  from  a monophasic  to  biphasic  filling  pattern
but  the  venous Doppler  was unchanged. Four  weeks later the  velocity  across
the  PV  had  increased  again  to  3.4  m/s, TR  had  disappeared.  Percutaneous
valvotomie of an atretic PV in the fetus  is feasible. It resulted in decompression
of the  RV, improved RV filling and disappearance ofTR. Short time  follow-up
showed  progressive  re-stenosis  of  the  PV, no  significant  RV  growth  and  no
signs of coronary artery  fistulae.

P666
Evolution of cardiac tumors  (CT) in  utero  and  after  birth
FessloKi, V.,  Villa, L.,  Mannarino,  S.,  Salice,P., Gioventu,  M
Dpt.  Ped. Cardiology, Istituti  Clinici  Di  Perftzionamento,  Milano,  Italy

This study was undertaken to analyse the characterics and evolution of fetuses
with CT. Material and methods: Between  1986 and 2000, CT were diagnosed

by echocardiography  in  10 fetuses, at 21-36  w.g. and  were  followed-up  for
5m-13 yrs (median  1.2  yrs). Results: 8 fetuses presented one or more intrac-
ardiac  noduli  suggestive  of rhabdomyomatosis  (R):small-moderate  in  7 and
in one a large mass in the interventricular septum, in proximity of mitral and
aortic  valves. Fetus n. 9, of mother  with tuberous sclerosis (TS), showed  at 30
w.g. a voluminous pericardial  mass and smaller  intracardiac  noduli. The  case
10 presented at 31 w.g.with pericardial effusion  and intramural masses in both
ventricles. Outcome: 2/4  cases diagnosed before  24 w.g. opted  for  termina-
tion  of  pregnancy;  autopsy  confirmed  R.  CT  grew  progressively  in  utero,
without true obstruction. After birth, cases  1̂9 showed no relevant  hemody-
namic  problems. The  case  10  presented  repeated  ventricular  tachycardias
(VT) and surgical approach was attempted; at biopsy fibroma was diagnosed.
This child  died  at  5m. inVT. 6/  7 survived  infants hadTS, one  child  needed
neurosurgery  and  the  case 8  has  bilateral  polycystic  kidneys  and  hyperten-
sion, at 13 yrs. Cardiac masses regressed in all cases at follow-up  Conclusions:
our  data show a variable  impact  of CT  found  in  utero  and a frequent  post-
natal regression in R.

P667
Fetal echocardiography: indications and results
Marina  M.  Zamith,  Solange Tatatti,  Ivan R.  Rivera,  Telma  Confalves,  Mariza  R.
Katiguiri, Antonio  F. Moron,  Eduardo Amaro
Hospital Maternity  Santa Joana-Federal University  Of  Sao Paulo,  Sao  Paulo, Brazil

Introducion: The  indication  for  performing  a  fetal  echocardiography  is
responsible  for  different  data of incidence of congenital  heart  disease(CHD).
The objective  of this study  is to  show the results of a reference  center  in  fetal
echocardiography  and to correlate the indications with the found  alterations.
Methods: Retrospective  analysis of the registered data of the fetal echocardio-
grams was performed  including the period between november  1996 and July
2000. Results: 672  fetal  echocardiograms  were  performed  being  in  608  the
first study  (  591  pregnacies,17  twins)  and  64 control  exams. In  208  exams (
208/608)fetal  heart  abnormality  was evidenced  (  34,2%)  being  CHD  in
32(5,3%), functional  heart  alterations  in  26  (  4,3%), hypertrofic  myocar-
diopathy  of  the  left  ventricle  in  3(1,4%)  and  dextrocardia  in  4  (1,9%).
Arrhythmias  were  identified  in  51 fetus  ( 24,6%)  and  ventricular  echogenic
focus in 95 (45,6%). In the 32 fetus with CHD, the indications were: suspicion
of  a structural  heart  abnormality  seen on  a routine  obstetric  ultrassonogra-
phyin  16  (  50%), presence  of  extracardiac  anomalies  in  6  (  18,7%),  fetal
hydrops  in  3 ( 9,4%), chromossomal  abnormality  in 3 (9,4%), arterial  hyper-
tension.presence of echogenic focus, arrhythmia and previous chromossomal
abnormality  in  1 of each  respectively.Fifty  one  arrhythmias  were  confirmed
among 84 indications by rhythm abnormality (60,7%),21 CHD and/or  func-
tional abnormality among 58 indications  for  extracardiac  anomalies (36,2%),
19 CHD  among  33 indications  for  suspicion  of heart  abnormality  on  the
routine  obstetric  ultrasound  (57,5%)  and  6 CHD  among  8  indications  for
nonimmune  hydrops  (75%).Conclusion: Up to 90% of CHD occurs in unse-
lected normal" obstetric  patients.The  fetal  echocardiography  is an important
method in the diagnosis of fetal heart abnormalities if formed  an alliance with
the experience  of the obstetric  ultrassonographist  for  the direction.

P668
The  benefit  of  the Tissue  Doppler  Imaging  in  evaluation  of  the
ventricular velocities  and heart motions of  the  fetal  heart
famjureeruk  V. M.D.
Pediatric Department,  Bangkok  General  Hospital,  Bangkok,Tliailand

The  benefit  of  the Tissue  Doppler  Imaging  in  evaluation  of  ventricular
myocardial  velocities  and  heart  motions  of the  fetal. The  objective  of  this
study  was to  evaluate  myocardial  velocities  and  heart  motions  of  the  fetal
hearts by using Tissue Doppler  ImagingCTDQ.TDI  was performed  in 54 fetal
hearts  with  gestational  ages  20-35  wks. (mean  27+/-4.9  wks)  to  evaluate
myocardial  velocities and heart  motions.The Toshiba, Power Vision, machine
was  used  with  an  appropriate  setting of  colour-coded  tissue  velocities. The
apical four  chambers and apical or parasternal  long axis views were the stan-
dard  planes  for  measuring  myocardial  velocities  and  the  evaluate  the  heart
motions.The  results showed the myocardial velocities of the posterior  wall of
the  left  ventricle  during  the  early, mid, late  systolic  phase  were  1.61+/-0.71,
1.83+/-0.85,  0.93+/-O.45  cm/sec, and  in  the  early, mid, late  diastolic  phase
were  1.32+/-0.81,  1.98+/-0.98,  1.17+/-0.67  cm/sec,  respectively.  The
myocardial velocity of the anterior wall of the right ventricle during the early,
mid, late systolic phase were 1.71+/-0.93,1.40+/-1.03.0.97+/-O.55  cm/sec,
and  in  the  early,mid,late  diastolic  phase  were  1.25+/-0.80.1.69+/-
1.22,1.31+/-0.86  cm/sec. respectively.The  myocardial  velocity  of the  inter-
ventricular septum could not be measured due to the abnormal septal motion
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and  the  total  heart  movement.The  fetal  heart  had  anterior  displacement
during systole and posterior  translation during diastole and also had  counter-
clockwise  rotation during the systolic phase. Conclusion: the benefit  of using
TDI  to evaluate myocardial velocities of the  fetal  heart  is limited due to angle
between  the  beam  of  the  ultrasound  and  area  of measure  and  the  total  fetal
heart  motions. The  myocardial  velocities  of  the  posterior  wall  of  the  left
ventricle  and  the  anterior  wall  of  the  right  ventricle  are  not  related  to  the
gestational age.

P669
Outcome  in  516  cases  with  congenital  heart  disease  on  fetal
echocardiography: Multicenter  study between  1998-1999

Ji  EK,  Kim  IK,  ChoiJY,  Lee  HJ, LeeYH,  and  Korean Fetal  Cardiology Study  Group
Seoul,  South  Korea

Purpose: To report  the  incidence  of each congenital  heart  disease (CHD)  on
fetal  echocardiography  and  clinical  impact  on  the  outcome  of  diagnosed
cases. Materials and Methods  : Between  1998 -1999,516  consecutive  cases of
structural  cardiac  malformation  have been  diagnosed  prenatally  at  9 centers.
The  incidence of each cardiac malformation  and their outcome according to
the presence of associated factors  was analyzed. Results :There were 365 cases
of  significant  CHD,  104  cases  of  miscellaneous  CHD,  47  cases  of  fetal
arrhythmia. The  five  most  common  diagnosis  in  the  fetus  in  order  of
frequency  are  ventricular  septal  defect  (VSD)(n=110),  heterotaxias  (n=38),
hypoplastic  left  heart  syndrome  (HLHS)(n=31),  tetralogy  of  Fallot
(TOF)(n=31), atrioventricular  septal  defect  (AVSD) (n=  28), and  coarctation
of  aorta  (n=20). These  5  frequent  CHDs  consisted  of  70.7  % of  significant
CHD. The  gestational  age  of the  fetuses  at  diagnosis  was  11̂41  weeks. The
overall rate of termination  of pregnancy  (TOP)  in significant  CHD  was 33%.
The TOP  rate  was  15% (n=17)  inVSD, 50% (n=19)  in  heterotaxias, 39%
(n=12)  in HLHS, 48% (n=15)  inTOF, 68% (n=19)  in AVSD and  25 %(n=5)
in  coarctation  of aorta. In  15 of  17 terminated VSD  cases showed  associated
anomalies or chromosomal  anomaly.The frequency  of associated  extracardiac
or  chromosomal  anomaly  was  31%(n=34)  in VSD, 95% (n=36)  in  hetero-
taxias, 29% (n=9)  in  HLHS, 42% (n=13)  inTOF, 54% (n=15)  in AVSD and
35% (n=7) in coarctation of aorta. Five cases of d-trasposition  of great  arteries
with  intact  ventricular septum had been  diagnosed prenatally, all of them  had
planned  delivery and all survived arterial switch operation in neonatal  period.

P670
Prenatal  diagnosis  of  congenital  heart  disease  affects  pre-operative
acidosis  in  the newborn  patient
Paul  M.  Verheijen, LukasA.  Lisowski,  Phillip  Stoutetibeek,J.Fran(ois  Hitchcock,Joel
I.  Brenner, Joshua  A.  Copel,  Charles  S.  Kleinman,  Ger  B.W.E.  Betmink,  Erik  J.
Meijbootn
Wilhelmina  Children’s  Hospital  Utrecht,  Utrecht,Tlie  Netherlands

Objectives: Congenital  heart  disease  is the  leading  cause  of death  in the first
year  after  birth. Prenatal  diagnosis of the  disease can optimize  the  pre-opera-
tive condition of the patient  and lead to a better outcome. In this retrospective
study we compared the occurrence of metabolic  acidosis in patients with and
without  prenatal diagnosis of a congenital heart disease. Methods:Data  of 408
patients who needed surgery for congenital heart disease within 31 days of life
were  analyzed  retrospectively. Arterial  blood  gases  at fixed time  intervals  and
worst blood  gas of 81 patients with  and 327 patients without  a prenatal diag-
nosis were compared, categorizing the patients on  ductus-dependency, antic-
ipated  uni-  or  biventricular  repair  and  left,  right  or  no  heart  obstruction.
Results: In  the  overall  group  significant  differences  were  found  in  the  worst
arterial pH, (prenatal  vs. postnatal: 7.31 + / -  0.01  vs. 7.28 +/-  0.01, p=0.004)
and  in  the  worst  pre-operative  Base Excess  (-4.90  + / -  0.45 mEq/1 vs. -7.26
+ / -  0.35 mEq/1, p=0.000)  and worst lactate (3.14 + / -  0.57 mmol/1 and 6.33
+ / -  0.58 mmol/1, p=0.000), with acidosis more common among the postna-
tally diagnosed  group. No  significant  differences  were  found  in  worst  arterial
pCO2and  pO2.In  the  group  of  patients  with  ductus  dependent  congenital
heart  disease  the  difference  between  pre- and  postnatally  diagnosed  patients
was more  significant  than  in  the  group  with  non-ductus  dependent  lesions.
Conclusions:Prenatal  diagnosis  of  congenital  heart  disease  minimizes
metabolic acidosis in patients with congenital heart disease and will be associ-
ated with improved surgical results and prevention of cerebral damage among
this fragile  group of patients.

P671
What  is  the  role of fetal 3D  echocardiography?
Jimenez,  M.,  Vergnaud,A.,  Mangione,  R..,  Horowitz,J.,  Choussat,A
Hopital  Cardiologique, Pessac,  France

The  development  of  fetal  3D  echocardiography  has  for  a long  time  been
limited  by the lack  of a  fetal ECG  combined  with  frequent  fetal  movement.
Recent  technological  developments  have permitted  the performance  of fetal
3D echocardiography. The  aim of our  study  was to evaluate the  usefulness  of
3D in the  diagnosis of different  fetal  cardiac marlformations. Six of  10  fetuses
with  a  gestational  age  between  20  and  34  weeks  presented  with  different
congenital  heart  diseases  detected  using  classical  2D  echocardiography
including : 3 suspected coarctation of the aorta, 1  probable interruption of the
aortic  arch  and  2  with  transposition  of the  great  vessels. A  transabdominal
scanning  was performed  on  each  pregnant  woman  using  a KRETZ  530  D
MT  3D  echocardiography  system. For  every  fetus,  transverse  and  sagittal
sections of the heart and great vesseb were acquired to reconstruct  3D projec-
tions  wich  was performed  instantaneously.  In  normal  hearts, the  3D  study
permitted  rapid  and  easy  acquisition  of longitudinal  and short  axis  views  as
well  as to  study the  relation of the  great  vessels without  changing the  probe
orientation. Moreover the 3D reconstruction  allowed better assessment of the
aortic  arch. Of the  2 fetuses with  transposition  of great  vessels, the  3D study
revealed  a subpulmonary VSD  in  one. The  3D  study  of the  aortic  arch  in  3
fetuses  with  small  left  heart  cavities  permitted  the  diagnosis  of  coarctation
with  documentation  of  narrowing  of  the  aortic  isthmus. In  contrast, a  3D
study  ruled  out  interrruption  of  the  aortic  arch  by  perfectly  reconstructing
the  aortic  arch. Fetal  real-time  3D  echocardiography  is a  feasible  and  useful
new  technique. With  future  technological  progress, a  3D  study  of  the  fetal
heart  will become routine particularly if 2D study  is incomplete.

P672
Isolated  non-compaction of the  ventricular myocardium  presenting
as  fetal  complete  heart  block  and  hydrops: antenatal  diagnosis  and
natural  history
Agcliki  A.  Karalza*#),  Phillip  M.  Cox#,  Evelina  SilmstriU,  Helena  M.
Gardwer(*f#).
*Queen  Charlotte’s Hospital,  f Royal  Bromplon  Hospital,  #Hammcrsmith  Hospital,
Imperial  College  School of Medicine, London,  UK

Background:  Non-compaction  of  the  ventricular  myocardium  is  a  rare
cardiomyopathy  characterized  by  the  persistence  of  numerous  marked
ventricular  trabeculations  and  deep  intertrabecular  recesses  with  direct
vascular supply by the ventricular  cavities. Methods: Routine  20-weeks’ ultra-
sonographic examination  in a 20-year-old healthy primigravida detected  fetal
hydrops and bradycardia. Fetal echocardiography  at 27 weeks revealed normal
situs and connections but spongy or non-compacted  myocardium with  color
flow entering the sinusoids.There  was marked ascites and enlarged cardiotho-
racic  ratio  with  complete  heart  block  at  60bpm. Results:  Immunological
investigation  and  viral  screen  in  the  mother  were  negative. Amniocentesis,
chorionic  villous  and  fetal  blood  sampling  performed  for  karyotyping,
metabolic  studies, fetal blood gas, blood film, liver function  tests and  infection
screen  were  normal. At  34  weeks  marked  ascites, skin  oedema  and  bilateral
pleural  effusions  were noted.Ventricular  rate remained  at 56bpm.The  pleural
effusions  and  the  ascites  were  aspirated  and  a caesarean  section  scheduled.
Postnatal echocardiography  verified  the presence of non-compacted  ventric-
ular  myocardium. Cardiac  function  was  very poor  with  a ventricular  rate  of
30bpm.The  infant  died  at  14 hours of age  and  the  echocardiographic  diag-
nosis was confirmed  at postmortem. Conclusion:This  is the first case of non-
compaction  of the  ventricular  myocardium  monitored  antenatally  until  the
perinatal period.The severity of prognosis and the familial recurrence indicate
the  value  of  antenatal  diagnosis, which  is  feasible  using  currently  available
ultrasonographic  technology.  The  presence  of  non-compaction  of  the
ventricular  myocardium  at  a gestational  age  when  the  myocardium  should
already  be  compacted  supports  the  theory  of arrest  in  embryogenesis  as the
pathogenetic  mechanism. Non-compaction  of  the  ventricular  myocardium,
although  rare, can be added to the list of the aetiology of congenital  complete
heart block  and fetal  hydrops.

P673
Identical  genome  does not  predict  concordant  cardiovascular  struc-
ture  and  function
AgelikiA.  Karatza, MylesJ.  Taylor,  Helena  M.  Gardiner
Imperial  College  School  Of  Medicine, Queen  Charlotte’s Hospital,  London,  UK

BACKROUND:Arterial  stiffness  is increased in infancy in the donor twin in
Twin-to-TwinTransfusion  Syndrome (11 IS).We hypothesised no cardiovas-
cular  differences  in  monochorionic  diamnionic  (MCDA)  fetal  twin  pairs
without  TTTS. METHODS:We  reviewed  the  fetal  echocardiograms  of  28
MCDA  twin  pairs  with TTTS  and  29  inborn  MCDA  pairs  examined  in
1998-1999.  One  MCDA  had  fetal  pulmonary  valve  stenosis  (3.14m/s).
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This  pair  was excluded. ANOVA  was  used  for  analysis. RESULTS: Mean
gestational age at scan was 23.7+3.6 weeks. Results are presented  in the table.
No  differences  were  seen  between  the  bigger(Tl)  and  smaller  twin(T2)  in
MCDA withoutTTTS.The  four groups did not  differ  regarding fetal  weight,
heart  rate, pulmonary  and  aortic  valve  diameters,  left  and  right  indexed
ventricular  output, aortic  and  pulmonary  Doppler  ejection  and  acceleration
times. Ventricular  hypertrophy  was  found  in  twelve  recipients(R)  and
tricuspid regurgitation in seven.Abnormal myocardial function  was present in
four  and  mitral  regurgitation  in five. Six donors(D)  had  abnormal  umbilical
artery Dopplers and two tricuspid  regurgitation. Four  fetuses  had  congenital
heart disease.Two had ventricular septal defect, one postnatal pulmonary valve
stenosis  (fetal velocity 0.62m/s)  and one postnatal aortic coarctation.Two had
single  umbilical  artery. CONCLUSION:Identical  genome  without  haemo-
dynamic  differences  results  in  identical  fetal  cardiovascular  physiology  but
structural  defects  are not  concordant  in MCDA. Circulatory  imbalance  may
explain the discordant arterial  stiffness  seen in infancy  following TTTS.

P674
Clinical  course  of the  fetal  atrioventricular  block  in Japanese  popu-
lation: A multicenter  experience
Yasuki Maeno, Wakako  Himeno, Satoshi  Hiraishi, Osamu  Hirose, Masatnitsu  Ikuma,
Noboru  lnamura,  Motoyoshi  Kawataki,  Aymni  Mizugami,  Mayumi  OUta,  Akihiro
Saito,  Hirohiko  Shiraishi, Hirohisa  Kalo

Japanese  Society Of  Fetal Cardiology,  Kurume,  Fukuoka,Japan

The aim of this study is to elucidate the pre- and post-natal course of the  fetal
atrioventricular  block  (AVB) in Japanese population.  Fifty-nine  fetuses  from
10  institutions  were  analyzed.  Postnatal  follow-up  period  was  0  day to  12
years  (mean 2.55 years).Twenty-one  had congenital  heart  defect  (CHD)  and
15 of  them  were  left  atrial  isomerism. Thirty-seven  had  structurally  normal
heart,  and  26  of  them  were  positive  maternal  antinuclear  antibodies.
Remaining one case had cardiac tumor. Gestational  age at diagnosis was 12 to
38 (median 26) weeks, and all of the positive antibody  fetuses were diagnosed
after  20  weeks. Fetal  hydrops  (FH)  were  associated  in  14  fetuses. Of  the  59
fetuses, 34 survived, 4 terminated, 6 died  in  utero, 5 died in neonatal  period,
and 8 died after  the neonatal period  (2 unknown). Association of CHD  (p  ^
.0006)  and presence of FH (p =  .0001) were  risk  for  death. Maternal  admin-
istration of sympathomimetics successfully  increased the fetal heart rate in 3 of
6  treated  fetuses.  Steroid  was not  effective  in  all  7. AVB was  spontaneously
resolved  before  birth  in  2  fetuses, both  had  no CHD  or maternal  antibody.
Postnatally,  all  survivors  with  CHD  had  pacemaker  implantation  (PMI).
Although  postnatal  mortality  of  the  AVB patients  with  no  CHD  nor  FH  is
only  7%, the  number  of  PMI  is continue  to  increase  during  follow-up.  In
addition, 2 cases died even after  the PMI, and additional 5 cases have decreased
cardiac function.  In conclusion, CHD and FH were risks for death. Chance to
have  PMI  was  very  high  in  the  case  with  CHD, and  the  chance  of  PMI
increase over time in the cases without CHD.The possible myocardial damage
due to maternal  antibody  was continuing postnatal  problem.

P675
Caveats  in  the  recognition  of  abnormal  ventricular  topology  in  the
human  fetus
Andrew  C  Cook,  Nuala  LK  Fagg,  Gurlccn  K  Sharland,  Robert  H  Anderson
histitute  Of  Child  Health,  University  College London,  Lotidon,  UK

Background:  It  is generally  accepted  that  abnormal,  left-handed  ventricular
topology  can  be  accurately  diagnosed  postnatally,  but  the  frequency,
morphology  and  diagnosis  in  the  fetus  have  not  been  examined  in  detail.
Objectives: To  determine  predictors  of  ventricular  architecture  and  assess
accuracy  of  fetal  diagnosis. Methods: Retrospective  review  of  echocardio-
grams  and  cardiac  specimens  known  to  exhibit  left-handed  ventricular
topology, examined  at  a  tertiary  centre  for  fetal  echocardiography.  Results:
Differential  insertion  of  the  leaflets  of  the  atrioventricular  valves  aids, but  is
not a prerequisite  for, diagnosis. In its absence, the presence of the  moderator
band  within  the  morphologically  right  ventricle  is  the  best  predictor  of
topology. Caveats to diagnosis involve anomalies of myocardial structure, such
as  marked  ventricular  hypoplasia,  biventricular  hypertrophy,  anomalous
muscular  ridges, and  unusually  positioned  moderator  bands. Frequency  of
recognition  of  left-handed  topology  improved  with  year  of  diagnosis  in
concert  with  improvements  in  imaging  quality. Conclusions: It  is  feasible  to
diagnose  left-handed  ventricular  topology  in  the  fetus,  but  there  may  be
caveats to  diagnosis  that  are  peculiar  to  this  stage  of development.  Some  of
these may be overcome with improved ultrasonic  imaging, but the possibility
that a left-handed  ventricular mass cannot be recognised should be considered
when counselling parents following prenatal diagnosis.

P676
The  benefit  of the Tissue Doppler  Imaging  in  evaluation  of ventric-
ular myocardial  velocities a n d  heart  motions  of the  fetal  heart

Jamjurceruk  V.
Pediatric Department,  Bangkok  Qetieral  Hospital,  Bangkok,  Tliailand

The  benefit  of  the Tissue  Doppler  Imaging  in  evaluation  of  ventricular
myocardial  velocities  and  heart  motions  of  the  fetal  heart  JamjureerukV.
Bangkok, Thailand. The  objective  of  this  study  was  to  evaluate  myocardial
velocities  and  heart  motions  of  the  fetal  heart  by  using Tissue  Doppler
Imaging (TDI)  techinque .TDI  was performed  in  54 fetal  hearts with gesta-
tional ages 20̂35 wks.(mean 27+/-4.9  wks) to evaluate myocardial velocities
and  heart  motions. The Toshiba,  Power Vision, machine  was  used  with  an
appropriate setting of colour-coded  tissue velocities.The apical four chambers
and  apical  or  parasternal  long  axis  views  were  the  standard  planes  for
measuring  myocardial  velocities  and  the  evaluate  the  heart  motions. The
results  showed  the  myocardial  velocities  of  the  posterior  wall  of  the  left
ventricle(PWLV) during the early, mid, late systolic phase were  1.61 +/-0.71,
1.83+/-0.85,  0.93+/-0.45  cm/sec,  and  in  the  early, mid, late  diastolic  phase
were  1.32+/-0.81,  1.98+/-O.98,  1.17+/-0.67  cm/sec,  respectively. The
myocardial velocity of the anterior  wall of the right ventricle  (AWRV) during
the  early, mid, late  systolic  phase  were  1.71+/-0.93,  1.40+/-1.03,  0.97+/-
0.55  cm/sec,  and  in  the  early,  mid, late  diastolic  phase  were  1.25+/-0.80,
1.69+/-1.22,  1.31+/-0.86  cm/sec,  respectively. The  myocardial  velocity  of
the interventricular septum could not be measured due to the abnormal septal
motion  and  the  total  fetal heart  movement. The  fetal  heart  had  anterior
displacement during systole and posterior  translation during diastole  and also
had  counter-clockwise  rotation  during  the  systolic  phase. Conclusion: The
benefit  of using the TDI to evaluate  myocardial  velocities of the  fetal heart  is
limited due to angle between the  beam of the ultrasound  and area of measure
and the total  fetal  heart motions. The  myocardial  velocities of the  PWLV and
the AWRV are not  related  to the  gestational age.

P677
Drug treatment  of fetal  tachycardia
Oudijk  M.A.,Ambachtsheer  B.,  RuskampJ.M.,  VenvrsT.,  Stoutenbeek  Ph.,  Visser
G.H.A.,  Meijboom  E.J.
Wilhehnina  Children’s  Hospital  Utrecht,  Utrecht,Tlie  Netherlands

The  pharmacological  treatment  of fetal  tachycardia  (FT)  has been  described
in various publications.We present a meta-analysis reviewing the necessity  for
treatment  of  FT  and  regimen  of  drugs  used  in  the  last  two  decades  and  its
mode of administration. Methods  Met-analysis  of the literature  regarding FT
in  the  last  two  decades. Results The  absence  of  reliable  predictors  of  fetal
hydrops (FH)  has lead  most centers  to  initiate  treatment  as soon  as the diag-
nosis  of  FT  has been  established,  although  a small  minority  advocate  non-
intervention. As primary form  of pharmacological  intervention  oral maternal
transplacental  therapy  is generally  preferred. The  mainstream  drug  in  FT  is
digoxin, however, effectiveness,  remains  a point  of  discussion. After  digoxin,
sotalol seems to be the most promising agent, specifically  in atrial flutter (AF)
and nonhydropic  SVT. Flecainide  is a very successful  drug in the treatment  of
fetal  SVT  although  concerns  about  possible  pro-arrhythmic  effects  have
limited  its  use. Amiodarone  has  been  described  favorably,  but  is  frequently
excluded  due to  its extensive side  effects.  In severely hydropic  fetuses  and/or
therapy  resistant  FT direct  fetal  therapy  is sometimes  initiated. To  minimize
the number of invasive procedures, an intramuscular  or  intraperitoneal  injec-
tion  that  provides  a more  sustained  release  is  to  be  preferred.  Conclusion
Based on these data we conclude to propose a drug protocol of sotalol  160 mg
2x/day  orally, increased  to a  maximum  of  480  mg  daily. Whenever  sinus
rhythm  is  not  achieved,  addition  of  digoxin  0.250  mg  3x/day  is  recom-
mended. Only  in  SVT complicated  by  FH, either  digoxin  1-2  mg  IV in  24
hours  and  subsequently  0.51̂  mg/day  IV  or  flecainide  2004̂00  mg/day
orally is proposed. Initiating direct  fetal therapy may follow  failure of transpla-
cental  therapy.

P678
Fetal  cardiac  anomalies a t  the  Institute  Polish  Mothers  Memorial
Hospital  (1994-1999)
Respondek-LJberska,  M.,  Sysa,A.,  Krason,A.,  Sysa-Dedecjus,A.,Janiak,  K.
Institute  Polish Mothers  Memorial  Hospital,  Lodz,  Poland

5081 fetal sonographic  + echocardiographic  examinations were performed  in
our unit in 1994-1999.1435 pregnant women with fetal malformations  were
evaluated. The  medical records  were  completed  by postnatal  examination  or
by an autopsy report.Total  31O cases of fetal heart  defects  were detected. In 93
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fetuses  with  ascites, fetal  echocardiography  allowed  to  diagnose  congestive
heart  failure  in 51 cases. There  were 216 fetuses with premature contractions,
50 with supraventricular tachycardia and 16 with complete heart block.There
were  also  other  cardiac  problems: heart  tumors  (9), ectopia  cordis (12),
myocardial  infarct  or  myocarditis  (13) and an  aneurysm  of  interventricular
septum  (1) and  LV diverticulum  (1). In  addition  to  cardiac  problems  in
singelton pregnancies a specific cardiac problemes in twins were such  as: twin-
to-twin  transfusion  syndrome  (11), conjoined  twins  with  conjoined  hearts
(6), and acardiac  twins  (4). Over  the years in our referral  center  a  significant
increase of fetal CHD per year was observed and decreased number of  fetuses
with benign heart arrhythmias. In 1999,82 fetuses with CHD  were diagnosed
at mean  30 weeks  of gestation. In  1999 in Pediatric  Cardiology  Clinic  were
admitted 98 newborns with CHD.A common group of patients of this Clinic
and our Department  consisted of 15 newborns  with  CHD. 15% of neonates
with CHD had prenatal diagnosis in our center  in  1999. During prenatal  life
there  are many cardiac  problems which do not exist during the postnatal  life.
Polish  obstetricians  use prenatal  cardiology  but  still  pediatric  cardiologists
should be obliged to make this  field better known  for the society.

P679
Acute  effects  of  smoking  in  the  hemodynamics  of  fetal-tnaternal-
placental  unit
Zielinsky  P., Miiller  N.S.,Atituttes  M.,  Behle  I.,Teixeira  L.
Fetal  Cardiology  Unit  -  Institute  Of  Cardiology  Of  Rs,  Porto Alegrc,  Brazil

Tobacco  is  the  most  frequently  used  drug  during  pregnancy.  Maternal
smoking  causes an increase  in vasoactive substances and a decrease  in vasodi-
lating  substances  in the  umbilical  cord, which  may be  related  to  acute and
chronic  perfusion  changes  in  the fetal-maternal-placental  unit. The  sample
was constituted by 21 pregnant women chronic smokers with a normal gesta-
tion, without  risk  factors  for  fetal  diseases. They  were submitted  to obstetric
ultrasound evaluation and to fetal echocardiography, before  and after  smoking
a  cigarette  with  a standard  concentration  of nicotine  of 0.5mg  and 6mg of
carbon monoxide. Mean  gestational  age was 30.20 weeks.The  mean  amount
of daily  used  cigarettes  was 9.67. Results  obtained  before  and after  maternal
smoking  showed  an  increase  in maternal  systolic  blood  pressure  (p=0.004)
and  in  diastolic blood  pressure  (p=0.033). There  was an increase  in maternal
heart  rate (p<0.001)  and in fetal  heart rate (p=0,044).A decrease  in S/D ratio
in the left  uterine  artery (p=0.039)  and in the right  uterine artery  (p=0.014)
immediatly  after  smoking  was recorded. The  S/D  ratio  in the  fetal  middle
cerebral  artery did not change (p=0.078), as well  as in the ductus  arteriousus
(p=0.154),  and in  pulmonary  artery  (p=0.958). There  was no  significant
change in the S/D ratio of the umbilical artery (p=0.554), in the left  ventric-
ular  ejection  fraction  (p=0.943)  and in the redundancy  index  of the  septum
primum (p=0.836). Exposition to smoking during pregnancy affects  maternal
and  fetal  physiologic  variables  without  changes  in  fetal  heart  function. The
observed decrease in uterine  vascular resistance is problably related to a dose-
dependent  action of nicotine  and others cigarette  components.

P680
New  electrode  for  in utero pacing  for fetal  congenital  heart  block
Renato  S.Assad,  Paulo  Zielinsky,  Renato  kalil,  Gustavo  Lima,AnnaAramayo,Art
Santos,  Roberto  Costa,  Miguel  Martial,  Noedir  Stolf
Heart  Institute  (hicor)  University  Of  Sao  Paulo,  Brazil

Fetal  complete  heart  block  carries  a poor  prognosis  when  manifested  with
hydropsy. Intrauterine pacing seems to be the next  logical  form  of treatment.
However, premature  labor following hysterotomy remains a major  obstacle.A
newT-barr  shaped electrode  was developed, with the aim of pacing the fetus,
with  no  need  for  intrauterine  open  surgical  procedures. We  describe  a case
what  we believe  is the first documentation  of the  voltage  strength-duration
curve  for  acute  myocardial  stimulation  threshold  of  a  human  fetus  that
survived  intrauterine  pacemaker  implantation. A  36-year-old  woman  was
referred  at  18 weeks’ gestation, with a fetus  presenting  with  complete  heart
block  (HR=47  bpm) and  hydropsy, associated  with  structural  heart  defects
(left  atrial  isomerism  and atrioventricular  septal  defect). In view  of the  poor
prognosis, the patient  consented  to  allow  attempts  at in  utero  pacing. In the
25th week of gestation, the new electrode was successfully  implanted into the
fetal  myocardium through the tip of a modified  spinal needle, under  echocar-
diogram  guidance. Stimulation  resistance  was 357 ohms  and sensed  fetal  R
wave  of 6.4  mV. The  voltage  strength-duration  curve  remained  relatively
constant  at pulse width  > 0.6 msec.The new electrode was then connected to
a Biotronik Actros SR single-chamber  pulse generator, which  was implanted
subcutaneously  in the  maternal  abdomal  wall  (pacing  rate  =  140  bpm).
During the procedure, the  fetus developed  cardiac tamponade, managed  with

pericardiocentesis. The  1st POD echocardiogram  revealed  mild  pericardial
effusion.  Fetal  heart  rate  was stable, with  low stimulation  thresholds  and no
stimulation  failures.  However, the  fetus  died  36 hours  after  the procedure,
probably  due to  cardiac  tamponade. This  case  emphasizes  that  percutaneous
fetal  pacing  with  the new electrode  in human  fetus  is a simple  and repro-
ducible  method.

P681
Fetal  atrial  flutter:  efficacy  of  Flecainide  and  assessment  of  drug
levels  in the fetal, maternal  and funicular  serum
C.Bronzetti,  D.  Prandstrallcr,A.  Canzi,A.  Giardini, M.  Boiani, M.  Bonvicini, P.M.
Picchio
Pediatric  Cardiology,  Cardiovascular Department,  University  of Bologna, Italy

We report  a case  of a  foetus  of 30  weeks admitted  with  atrial flutter with an
atrial rate around  440 bpm and 2:1 conduction, complicated by  hydrops.After
excluding  maternal ECG and echocardiographic  abnormalities, the mother
was treated  with  rapid  digitalization  (1.5 mg iv in 24 hrs, followed  by 0.500
mg po b.i.d.) and metoprolol (100 mg t.i.d.). After  four  days, despite digoxin
levels maintained  in the therapeutic  range, only a partial  response in terms of
rate control  was seen  the hydrops  was  unchanged  and the foetal  contractility
remained  poor.  iMetoprolol  was ceased  and replaced  with  flecainide  at an
initial  dose  of 150 nig b.i.d..  Serum flecainide  levels  were  assessed  48 hrly.
Therapeutic  range  was attained  at the first sampling. At  steady state concen-
trations  the  foetal  heart  rate  remained  around  1701̂80  bpm and a  fast
improvement  in myocardial  contractile  function  and hydrops  was noted.The
fetus  remained  in  a favorable  hemodynamic  state  until  delivery  via elective
cesarean  section  at 34  weeks. Maternal,  neonatal  and  funicular  assays of
flecainide  concentration  taken  during  the delivery  were  consistently  within
the  therapeutic  range  (410, 390 and 460 ng/ml  respectively). A  3.080kg
neonate  was delivered  with Apgars of 8 and 9 respectively. No signs of oedema
or pleural effusion  were detected. ECG showed the persistence of atrial flutter
with  heart  rate o f  340 bpm and 3:1 conduction. Echocardiography  demon-
strated  a preserved  left  ventricular  systolic  function  with  an ejection  fraction
of  50%. Anti-arrhythmic  therapy  with flecainide and digoxin  was continued
in the neonate  for  six  months, despite  restoration  of the  sinus rhythm  in the
third  day of  life.  Conclusion:  In  this  case  of atrial  flutter  complicated  by
hydrops, flecainide  was very effective  in controlling heart rate with an absence
of serious side effects,  both  foetal and maternal. Using regular  assays the ther-
apeutic range of flecainide can be accurately  achieved and maintained which
is helpful  in assessing placental  transfer particularly in the case of fetal hydrops.

P682
Prenatal  diagnosis  of  pulmonary  atresia  with  intact  ventricular
septum  in utero  and outcome
PatelC.R.,SalIce  JD.
Rainbow  Babies &  Children’s  Hospital,  Cleveland, OH,  USA

We  sought  to determine  the  accuracy  of prenatal  diagnosis  of  pulmonary
atresia  with  intact  ventricular septum  (PAIVS) including  ventriculocoronary
connections, and to evaluate the outcome. From January  1991 to September
2000,1352 fetuses  were evaluated; 8 had PAIVS among  168 fetuses diagnosed
with  congenital  heart  disease. The  echocardiographic  evaluation  consisted of
measuring  the  tricuspid  and the mitral  valve  annulus, measuring  the  right
ventricular  dimensions,  assessing  the  degree  of  tricuspid  regurgitation,
measuring  the pulmonary  trunk  and branch  pulmonary  artery  sizes,  and
assessing the ventriculocoronary  connections.The  mean  age at diagnosis  was
25.8 weeks (range  193̂5).Three fetuses  had ventriculocoronary  connections,
and  all of them  had absence  of the  infundibular  segment  with  a hypoplastic
tricuspid  valve  without  tricuspid  regurgitation. One of these  3 had a  right
aortic arch, and  1 had trisomy  18 with a central nervous system malformation.
The  5  fetuses  with  a  tripartite  right  ventricle  all had moderate  tricuspid
regurgitation, and  1 had left ventricular outflow tract obstruction.There  was 1
twin  pregnancy  with  both  fetuses  having  PAIVS. Two  pregnancies  were
terminated, 5 ultimately  underwent  surgery of which  2 died  and 3 are alive.
One  fetus  is not yet born. It is possible to diagnose  PAIVS including ventricu-
locoronary  communications  and associated  anomalies. Prenatal  detection of
the  associated  abnormalities  aids in family  counseling and decisions on post-
natal management -

P683
Heterotaxy  syndrome:  prenatal  echocardiographic  diagnosis  and
prognosis
PatelC.R.,SalleeO.
Rainbow Babies & Children’s Hospital, Cleveland, OH, USA
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Our  objective  was  to  determine  the  accuracy  of  prenatal  cardiac  and  non-
cardiac  diagnosis, prognosis  and  outcome  of heterotaxy  syndrome  (HS).We
reviewed  our  9-year  experience  of  prenatal  diagnosis  of HS. Twenty  fetuses
(12  left  isomerism, 8 right  isomerism)  were  identified  with  HS  among  168
fetuses diagnosed with congenital heart disease.The  diagnosis was confirmed
by postnatal echo, cardiac catheterization, surgery, or autopsy.The mean gesta-
tional age at the time of diagnosis of the left  isomerism  was 28.6 weeks (range
17-36)  and  26.5  weeks  (range  21-32)  for  right  isomerism. Of  the  8  fetuses
with  right  isomerism, 5  had  atrioventricular  septal  defect  (AVSD)  and  D-
malposition  of the  great  arteries, 6 had  totally anomalous pulmonary  venous
connections  (all  diagnosed  prospectively), 8 had  aorto-caval juxtaposition,  7
had pulmonary  stenosis or atresia, and 4 are alive following surgery.Two died
without  surgery, 1 pregnancy  was terminated, and  1 died  following  surgery.
Of the  12 fetuses  with  left  isomerism, 8 had AVSD, 3 had bradycardia, 3 had
complete atrioventricular block, and  all  12 had interrupted  inferior  vena cava
(FVC)  with  azygous  continuation. Three  pregnancies  were  terminated,  and
there  was  1 intrauterine  death. Four  died  after  birth,  1 is in-utero, and  3 are
alive. The  characteristic  findings  in  fetuses  with  right  isomerism  were aorto-
caval juxtaposition, AVSD, double-outlet  right  ventricle, D-malposed  great
arteries,  pulmonary  stenosis  or  atresia,  and  anomalies  of  the  pulmonary
venous connections.The  characteristic  findings  in fetuses with left  isomerism
were interrupted  IV C with  azygous continuation, AVSD, and  bradycardia  or
complete atrioventricular block. It  is possible to diagnose prenatally complex
congenital  heart  disease  including  the  pulmonary  venous  connections. HS
carries a poor prognosis when diagnosed  prenatally.

P684
Hypoplastic  left  heart  syndrome: prenatal  diagnosis  and  outcome
PatelC.R.,SallccD.
Rainbow  Babies & Children’s  Hospital,  Cleveland,  OH,  USA

The purpose  of the study  was to evaluate  the  impact  of associated  cardiac as
well as non-cardiac diagnoses on overall outcome following prenatal diagnosis
of  hypoplastic  left  heart  syndrome  (HLHS). There  were  2025  fetal  echocar-
diograms preformed  on  1352  fetuses  over  nine years.There  were  31  fetuses
diagnosed  with  HLHS  among  168  fetuses  with  congenital  heart  disease.
Sixteen  fetuses  were  diagnosed before  24 weeks of gestation  and  15 after  24
weeks. The  mean  age  at  the  time  of  diagnoses  was 23.5  weeks  (range  18 to
39.7).  In  seven  diagnosed  before  24  weeks, termination  of  pregnancy  was
chosen.  Parents  of  seven  infants  chose  compassionate  care, one  each  with
trisomy  18, bilateral  cerebral  hemorrhage,  left  isomerism, two  with  Dandy-
Walker malformation  of the brain, and two without  any associated  malforma-
tions.There  were  17 infants  offered  the Norwood  palliation,  10 survived  and
seven died  postoperatively. Of  the  seven who  died, one  had  restrictive  inter-
atrial  septum, one  had  moderate  tricuspid  regurgitation,  and  one  had  total
anomalous  pulmonary  venous  connection. The  survival  rate  among  infants
offered  surgery  was 59%. The  overall  survival  rate  was 31%.The  prognosb of
prenatally  diagnosed  HLHS  was  poor.  Parental  counseling  should  include
cardiac  as well  as the non-cardiac diagnoses.

P685
Atrioventricular  situs  concordance  with  atrioventricular  alignment
discordance,  superoinferior  ventricles  and  double  outlet  right
ventricle: fetal  and neonatal  echocardiographic  findings
Elshershari,  H.,  Ozkutlu,  S.,  Sarici,S.G.,Tekinalp,  C,  Hacelt
Ankara,Turkcy

Objectives: Visceroatrial  situs, ventricular  morphology, atrioventricular  and
ventriculoarterial  alignments can reliably be  assessed with  fetal  echocardiog-
raphy. We herein  report, to  our  knowledge, the  first  fetal  echocardiographic
diagnosis of a fetus  with  visceroatrial  situs solitus, atrioventricular  alignment
discordance, superoinferior  ventricles,  and  double  outlet  ventricle.  Case
Report: A 22-year-old  gravida  3  par  2  mother  with  a previous  history  of
intrauterine  fetal  death, who  had  previously  been  followed-up  at  another
center  and who  was referred  to  our  unit  because  of the suspicion about  her
diagnosis, underwent  fetal ultrasonographic  evaluation  at 39 weeks gestation.
Ultrasonic examination  of the  fetus  was carried out; formal  fetal echocardio-
graphic  evaluation  demonstrated  a  left-sided  stomach  and  levocardia. The
aorta  descended on  the  left  side of the  spine and a right-sided  inferior  vena
cava drained to the right-sided atrium. A four-chamber  view of the heart was
obtained, the  right-sided  morphologically  left  ventricle  appeared  prominent
with a horizontally oriented interventricular septum, resulting in superoinfe-
rior ventricles with the small right ventricle superior, leftward and anterior to
the  left  ventricle. The  great  arteries  were  well  developed  and  both  were
connected to the right ventricle with a posteriorly  located pulmonary  artery.

Patent  ductus  arteriosus,  large  muscular  ventricular  septal  defect  and
secundum atrial septal defect  were also detected.A  diagnosis of double outlet
right  ventricle  with  superoinferior  ventricles  was  established. This  arrange-
ment  was  associated  with  ventricular  inversion  and  L-looped  ventricles.
Neonatal echocardiographic  evaluation confirmed  the diagnosis. Accordingly
there  was situs concordance  (S, L, and A)  with  superoinferior  ventricles  and
atrioventricular  alignment discordance.

P686
The  usefulness  of color  flow mapping  on  3-vessel  view of  fetal  heart
MitiJY,  Lee  SH,  ClwJY,  Song MJ, Kim  MY,  LeeYH
Dept.  of Diagnostic Radiology Samsung Cheil  Hospital,  Sungkyunkwan  Univ. School
of Medicine, Seoul, Korea

Introduction: Three-vessel  view  of  fetal  heart  is  an  important  plane  for
screening congenital cardiac defects.The  3-vessel  view  is used to examine the
number, the size, the arrangement, and the alignment of three vessels, ie. supe-
rior  vena  cava, ascending aorta, and pulmonary  artery.We  applied  color flow
mapping  on  3-vessel  view  to  the  fetuses  with  suspecting  congenital  cardiac
defects. So, we analysed the usefulness of color flow mapping on 3-vessel view
for  diagnosing significant  outflow  tract  obstruction. Materials  and  Methods:
From  Dec.  1998  ^  Nov. 2000,  we applied  color  flow  mapping  on  3-vessel
view especially those fetuses with abnormal vessel number  (non-visualization
of  pulmonary  artery  or  ascending  aorta)  and  abnormal  vessel  size  (small
pulmonary artery or ascending aorta). Results: In 3-vessel  view of fetal heart,
there  were  reversal  of ductus  arteriosus flow from  descending  aorta  to main
pulmonary  artery  in  fetuses  with  pulmonary  atresia  or  significantly  severe
pulmonary  stenosis  (N=12). There  were  reversal  of aortic  arch  flow  from
descending aorta to ascending aorta in fetuses with severe coarctation  of aorta
and/or  severe aortic stenosis/atresia (N=15).A small size of pulmonary artery
or  ascending  aorta  is  an  important  finding  of  outflow  tract  obstruction,
however, no  evidence of flow reversal on ductal arch or aortic  arch  indicates
less  severe  outflow  tract  obstruction.  Conclusion:  Applying  color  flow
mapping on 3-vessel view of fetal heart is an useful  method  for  discriminating
significant  outflow tract obstruction in fetuses with congenital cardiac defects.

P687
Impact  of early diagnosis  of severe congenital  heart  disease
Marantz,  P.,  Guerchicoff, M.,  Infante, J.,  Villa,  A.,  Gutierrez,  A.,  hew,  A.,
Makaroi>skyJ.
Department  Of  Pediatric  Cardiology, Hospital Italiano, Buenos Aires, Argentina

Impact  of  early  diagnosis  of  severe  congenital  heart  disease  Marantz,  P.,
Guerchicoff,  M.,  Infante, J., Villa, A., Gutierrez, A.,  Lew, A., Makarovsky, J.
Buenos Aires.Argentina.  Purpose: To  study  the  impact  of  prenatal  or  early
diagnosis  of  severe  congenital  heart  disease  (CHD)  on  mortality  and costs.
Methods: Between May 1998 and October 2000,86 neonates required urgent
interventional  catheterism  (IC)  and/or  surgery.  Patients  (pts)  were  divided
into 2 groups: A) 49 pts born at our hospital, and B) 37 pts derived from other
less  complex  centers.  Results:  Group  A: 5/49  pts  died,  all  after  surgery
(mortality  10%). Mean  age at intervention: 9 days, mean hospital stay: 19 days
and mean total cost:U$S 21,000.All had obstetric echography (OE),but  only
27/49  were  sent  for  fetal  echocardiography:  15  with  anomalies  at  the  4
chamber view in the OE  (55%), 6 with mother’s CHD (22%), 3 with brother’s
CHD  (11%), 2  arrhythmia  (7%)  and  lintrauterine  growth  retardation (5%).
7/27  were  referred  from  other  centers.  In  the  remaining  22, CHD  were
missed at OE but were detected early by our neonatologist. Group B: 9/37  pts
died, 4  after  surgery  or  IC  (mortality  12  %) and  5 before  any  intervention.
Mean age at intervention: 25 days, mean hospital stay: 41 days and mean total
cost:  U$S  43,000. All  had  an  OE  but  in  none  a  CHD  were  suspected.
Conclusions: l)There was no difference  in surgery mortality between the two
groups, but  5 pts  in group B  died before  any  intervention  could be  carried
out.  2) There  was significant  difference  (p<0.05)  in  mean  age  at  operation,
hospital  stay and mean  total  cost. 3) Training the  obstetric  echographer  will
enhance  prenatal  diagnosis  which  permits  planning  delivery  in  high
complexity hospitals.

P688
Qualitative  study of fetal  echocardiography  -  decisions  that  follow
Rempel  G.  R.,  Cender L.  M.,  Lytuzm M.J.,  Sandor  G.  S.  S.
Children  &Womens  Health  Centre  Of  British  Columbia,  Edmonton,AB,  Canada

Although  antenatal  diagnosis of CHD  has been  available  since  the  1970s,
formalized  Fetal Cardiology  Centres are a more recent phenomenon. Within
our  multidisciplinary  Fetal  Cardiology  Service, we  conduct  4004̂50  fetal
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echocardiograms  annually  with  60̂80 positive  diagnoses. While  continually
advancing  the technological  aspects  of antenatal  diagnosis of CHD,  we  are
committed to ongoing research to understand  the experiences of women and
their partners who receive antenatal services.This qualitative study, employing
in-depth  interviews with  19 women  and their  partners  before  and after the
birth of their baby with CHD, focused on how couples manage  this experi-
ence. Constant  comparative  analysis of data  revealed  the agonizing nature of
decisions concerning further  diagnostic  testing and, in many cases, the option
of  pregnancy  termination.  Participants  described  the  difficulties  of making
such  crucial  decisions  in the time-pressured  context  of a progressing  preg-
nancy. Some  considered  amniocentesis to detect  chromosomal  problems that
would  convince  them  to terminate  the pregnancy. Others  wanted  this  infor-
mation  to  help  with  treatment  decisions  following  birth. Others  declined
amniocentesis  because  pregnancy  termination  was not  an option.  Some
participants  expressed  feeling  vulnerable  in  relation  to  the influence  that
health  care  professionals  had on  their  decision-making.  Some  felt  that the
professionals  were  too  directive,  especially  related  to  termination;  not a
surprising  finding  perhaps, considering  all couples  continued  their  pregnan-
cies.Their  insistence, however, that health care professionab explore the beliefs
and  values of those  they  are counseling  regarding  the antenatal  diagnosis of
CHD, warrants ongoing discussion amongst  us as multidisciplinary  colleagues
of  the  pertinent  ethical  issues. Increasing  cognizance  and articulation  of the
influence  of our potentially varying goals for antenatal  diagnosis of CHD and
various  views of treatment  for CHD, on the experience  of those  we serve is
necessary and timely.

P689
Fetal  endocardial  hiperechogenicity: a possible  prenatal  echocardio-
graphic  marker of maternal  toxoplasmosis
Zieliusky  P, Buffi  F, Mastalir  E,  Nicoloso  LH,  Gutierrez  LE,  Piazza  L,  Gianisella
R.
Porto Alegrc,  Brazil

Introduction  ^  Toxoplasmosis  is  a  systemic  infectious  disease  caused  by
Toxoplasma  gondii. Acute  infection  during  pregancy  determines  well estab-
lished  fetal  sequelae which occur mainly in central  nervous system, heart  and
eyes. Routine  prenatal  echocardiographic  observation  of patients  with  acute
toxoplasmosis  raised the suspicion  that  fetal  endocardial  hyperechogenic  foci
could be a prevalent finding. Objective  ̂To  confirm  the hypothesis that  focal
or  diffuse  endocardial  hiperechogenicty  occurs  more  frequently  in fetuses of
mothers with  acute toxoplasmosis than in normal  fetuses  without  risk  factors
for  congenital  heart  disease. Design  of the  study:  case-control  study  with
prevalent  cases. Methods ^  Sixty consecutive  fetuses  cases from  mothers  with
acute  gestational  toxoplasmosis, detected  by high  IGM titles were  examined
by means of fetal echocardiography  and compared to 353 normal  consecutive
fetuses  from  a low-risk populational  screening program  (controls), in order to
look  for  endocardial  echogenic  foci.  Results  ^  Among  the cases, 57  (95%)
presented  focal or diffuse  endocardial  hiperechogenicity,  while  only  18  (5%)
of  the  control  fetuses  showed  endocardial  foci.  Postnatal  follow-up
(mean=4,6  months)  in 13 cases showed  complete  disappearance  of the  find-
ings  in 83%. Conclusion  ^  Fetal  endocardial  hiperechogenicity  (focal or
diffuse)  occurs  more  frequently  in  maternal  toxoplasmosis  than  in  normal
pregnancies.This  alteration,  might  represent  an  (inespecific)  echocardio-
graphic  marker  of endocardial  inflammatory  process, with  a trend  towards
recovery  in the first  months of postnatal  life.

P690
Development  of  Z-scores  for  cardiac  dimensions  from  fetal
echocardiography
Daubeney,  P.E.F.,  Schneider, C,  Carvalho,J.S.,  McCritidlc,  B., Hornberger, L.
Paedialric Cardiology, Royal  Brompton  Hospital,  London,  UK

Background:  Normalisation  of cardiac  dimensions  to  body  size, using so-
called  Z-scores, is well-established  in postnatal  life. Such  Z-scores  have yet to
be  developed  for  fetal  cardiac  dimensions. The  aim of  this  study  was to
produce  formulae  and nomograms  allowing  Z-scores  to be calculated  from
fetal  femur  length  (FL) and biparietal  diameter  (BPD), relative  to  cardiac
dimension  measured  by  echocardiography.  Methods:  Seventeen  cardiac
dimensions  were  measured  using  2D echocardiography  in 100 pregnancies
with  gestational  ages ranging  from  13̂39 weeks. Regression  equations  were
derived  relating  all 17 cardiac  dimensions  to FL and BPD. Z score  formulae
and  nomograms  were developed. Results: Relations  between  cardiac  dimen-
sions  and FL or BPD  were  best  described  following  natural log transforma-
tion:  ln(cardiac  dimension)=  m.ln(FL  or  BPD)  +  c.  For  example,  for
ascending aorta diameter, the strongest relationship  was with FL (R=0.92 for

the  natural  log-natural  log model).  For  calculation  of the  Z-score  for
ascending aorta diameter  relative to FL, the following formulae  were derived:
Z-score=  (ln(actual) -  ln(predicted))  /0.13  where  ln(predicted)=  0.841n(FL)
^  2.07.The scatterplot and Z-score nomogram for this example are shown on
the  attached graphs. Conclusion: This  study  now allows computation  of Z-
scores in fetal  life for 17 cardiac dimensions from either  FL or BPD.Whereas
previous  studies of normal  data  have allowed qualitative  assessment of where
abnormal  cardiac  dimensions lie  with  regard to the normal  range, this  study
allows quantitative  analysis (via Z-scores)  of where  such dimensions lie rela-
tive to the mean.This will permit mathematical  assessment of serial growth of
fetal  cardiac structures in normal, and congenitally abnormal, hearts.

P691
Foramen  ovale  flow  in fetuses  with  heart  defects
DangelJH,  Roszkowski  T
Warsaw,  Poland

Size and flow across the Fo  was access in 51 fetuses  with CHD: 4 -  PA&IVS;
4 -AT; 5 -  Ebstein  anomaly; 4 -TOF; 2 -TOF&absent  PV; 18 -  HLHS; 8 -
CoA;  6 -  DORV.  In all  fetuses  with  PA&IVS, AT  and TOF  Fo was  big
(Fo/IAS  ratio  =  0,48) with  redundant  septum  primum. Those  neonates
needed  Rashkind  procedure  after  delivery. In all fetuses  with  HLHS  Fo  was
restrictive  (Fo/IAS  ratio  =  0,18) with  left  to  right  shunt. In 8  fetuses  with
CoA  and 5 with  DORV  and hypoplastic  LV  Fo was  small  with  right  to  left
flow of increased velocity. In contrary to the previous papers we did not detect
left  to  right  or  bi-directional  flow  across  Fo  in  fetuses  with  CoA.  We
concluded  that:  1. Redundant  septum  primum  in  fetuses  might  suggest
restriction  of the Fo in the neonate. 2. It  is likely that small size of Fo  is one of
factors  which determined  development of the  left  heart. 3. Careful  examina-
tion of the  Fo flow and size in fetuses with CHD might be helpful in perinatal
management of those  infants.

P692
Genetic  problems  in perinatal  cardiology

J.H.  Dangel,  Roszkowski  T, Pawiowska  B,  Ihncka A,  Tomankicwhz-Zawadzka  A,
Bogdanowicz  }
Warsaw,  Polatid

We analysed prenatal  results and outcome of 110 fetuses with structural  heart
defects  . Karyotype  was checked  in 73%.There  was trisomy  18 in 15, trisomy
21 in 6, trisomy  13 in 3, other  in 3.The  most  common  defect  among  those
fetuses  was AVSD (9) and inletVSD (9).There  was one rare case of trisomy 13
in  the  fetus  with  HLHS. Atrio-ventricular  valves  in  fetuses  with  Edwards
syndrome  had thick leaflets and looked quite different  from normal AV  valves.
In  7 hypotrophic  fetuses  with  simple  heart  defects  (small VSD, PS, suspected
ASD)  karyotype  was normal  but in neonates  rare  genetic  syndromes  were
diagnosed  based on clinical appearance and molecular  tests. In 20 fetuses with
conotruncal  defects, inletVSD, CoA  FISH test for microdeletion  of chromo-
some 22 was performed, which  was positive in  1. Basing on the result of  fetal
echocardiography  in combination  with  karyotype  all families  had  careful
genetic  and cardiac  counselling concerning the further  course  of pregnancy
and fetal outcome.Just 4 pregnancies were terminated. In lethal chromosomal
abnormalities, if parents did not decide to terminate  pregnancy, perinatal care
was  organised  in the best  place  for the parents. One neonate  with  Edwards
syndrome  was referred  for the palliative home care.We concluded that: 1. One
third of fetuses with CHD had chromosomal or genetic abnormalities. 2. Rate
of  pregnancy  termination  was low due to  late  diagnosis  and ethical  back-
ground  of the  families. 3. Thick, dysplastic AV leaflets  in hypotrophic  fetuses
with  AVSD  could  indicate  chromosomal  abnormality. 4. Fetal  hypotrophy
with  mild  cardiac  defects  and normal  karyotype  could  be a sign  of  other
genetical syndrome.

P693
Fetal  cardiac  dysrhythmia
Dimeski  D,Aron  V,Simonc I, Colombo  Z
Clinic of Obstetrics and Gynecology,  Skopje,  Republic  of Macedonia

In  additional  2% of pregnancies  exhibit  a  fetal  cardiac  dysrhythmia. We
performed  fetalechocardiography  for evaluation  of cardiac  rhythm. After  2-
dimensional  echocardiography  study of cardiac structure  was performed, M-
mode  and Doppler  echocardiograms  were  analyzed  for  measurement  of
cardiac  rate.Arrhythmias  were  diagnosed  in  12 patients.We  analyzed  age  at
diagnosis, haemodinamic  disturbances, and outcome. Mean gestation  age was
33.2  weeks (22-38).Two patients  with  isolated ectopic  beats Which  resolved
during  pregnancy, 3 patients  had  frequent  sinus  pauses, 2 patients  had mild
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sinus bradycardia  and  5 with  supraventricular  tachycardia  (SVT)  with  mean
heart  rate  of  224 b/m  (180-286). One  of  5  patients  had  hydrops  in  which
parents chose termination  of pregnancy, 2 of 5 patients had dilated  cardiomy-
opathy  and  2  of  5  patients  had  normal  heart. We  used  fetal  SVT  protocol.
Three  of  5  patients  prenatally  control  was  achieved  cardioversion  and
haemodinamic  improvement.  One  of  5  patients  no  change  was  noted  and
fetal  death  occurred.  Supraventricular  tachycardia  may  represent  a serious
problems for the fetus, but  conservative  approach  must be advocated.

P694
Intrauterine  grow  retardation  and  its  relationship  to  fetal  cardiac
and  peripheral  velocity  waveforms
Dimeski D,Arki  V,Calio  C, Salki L.
Clinic  of  Obstetrics  and  Gynecology,  University Skopje,  Skopje,  Republic  of
Macedonia

Maximum  flow  velocity  waveforms  were  stydied  at  the  cardiac  level
(ascending  aorta,  pulmonary  artery  and  ductus  arteriosus)  and  at  the
peripheral  level  (fetal  internal  carotid  artery,  descending  aorta,  umbilical
artery, and  maternal  uteroplacental  artery)  in  12 patients with  intrauterine
growth retardation and  12 normal control subjects matched  for  gestational
age  and  maternal  parity.  Gestational  age  ranged  from  26  to  36  weeks
(median,  30  weeks). All  flow  velocity  waveforms  were  obtained  with  a
sector  scanner  combined  with  a pulsed  and  continuous  Doppler  system
with  a carrier  frequency  of 3.5 and 3.0 MHz. Normal  pregnancy  was char-
acterized  by  low  fetal  and  placental  vascular  resistance’s. The  peak  systolic
velocity  in the  ascending aorta  was significantly  higher compared  with  the
pulmonary  artery.  In  patients  with  intrauterine  growth  retardation,
reduced  end-diastolic flow velocities were documented  in  fetal  descending
aorta, umbilical  artery, and maternal  uteroplacental  artery, reflecting  raised
umbilical  placental and utroplacental  vascular resistance’s. Raised end-dias-
tolic  flow velocities  were  observed  at  the cerebral  level, reflecting  reduced
cerebral  vascular  resistance  (brain-sparing"  effect).  Reduced  peak  systolic
flow  velocities  documented  at  the  cardiac  level  may  be  secondary  to
reduced  volume flow, increased  valve or  vessel  size, or  raised  afterload.The
noninvasive nature  of this study did not allow differentiation  between  these
variables.

P695
Fetal heart  failure: causes  and  outcome
Marinho-da-Silva,  A.J.,  Cucrra,  JY,  Rodrigues,  D.,  Figueiredo, J.,  Sa-e-Melo,  A.,
Providencia,  L.A.  Cardiology Depart,  University  Hospital,  Coimbra, Portugal

Fetal  heart  failure  (FHF)is  beeing  recognized  more  often  since  cardiovas-
cular  ultrasonography  became  a  generalised  technic. Although  hydrops
fetalis  from  cardiac  etiology  is  not  always  obvious,  careful  valvular  and
myocardial  dysfunction  detection  with concomitant  2D echo- Doppler (e-
D) evaluation  may give further  information  to  access a better  diagnosis  and
treatment.To  identifie  cardiac  causes of  FHF.its management  and  outcome,
e-D  was  performed  in  2027  pregnant  women  referred  to  our  centre.
Isolated abnormal Doppler filling of vessels and ventricles  was excluded. We
identified  113 heart  defects  (HD)  and myopericardium  (Mp)  abnormalities
and  75 rhytm  or conduction  (R/C)problems. Cardiac  cavities  enlargement
and  circunferencial  pericardial  effusion  was present  in  27 fetus  at  first  visu-
alization. Mild or severe anasarca developped  in 22/27  (81%) during  follow-
up.  Isolated R / C  (7/27)and  Mp  (10/27)  were  the  major  causes  for  FHF.
Mild  to  severe  tricuspid  valve  regurgitation  (TR)  were  present  in  25/27,
mitral  (MR)  in  4/27  and  in  2/27  there  was  pulmonary  absent  valve
syndrome (PR). Complex  (C) HD  also appeared  associated  to FHF in  7/27
-  with  1  Fallot  co-existing  with  1  third  degree  atrioventricular  block
(AVB). One  severe  MR  from  unguarded  orifice,  1  nonEbstein  TR,  1
isolated  pulmonary  valve  dysgenesia  and  finally  an  Galeno  arterio-venous
fistulae were  also  find. Therapy with  digoxin  was prescribed  to mother  in 5
dilated  myocardiophaty  and  in  4  supraventricular  tachycardia  (SVT)
complemented  with Verapamil  in  one  ^  cordocentesis  adenosine  adminis-
tration  in  a 22 gestacional  age fetus with severe  anasarca  was also used  (but
the  fetus  died one week later).There  was 6 in-utero deaths related to Mp, 1
to  SVT  and  3 to  CHD.  Congenital  MR  caused  death  immediately  after
surgical  delivery  and  a  Fallot/AVB, died  at  2  days of  life, despite  energic
measures  including  temporary  pacemaker. All  the  other  had  programed
successfully  delivery  and  postnatal  management.  In  conclusion,  although
a  high  fetal  mortality  is  still  present  in  FHF  we  should  perhaps, be  more
interventionist in some situations.

P696
Ductus  arteriosus  and  foramen  ovale  restriction  -  diagnosis  and
etiologic  aspects
Lilian  M  . Lopes, Marcelo  Zugaib
Fetal Cardiology, Obstetric Department,  Sao  Paulo  University  School of Medicine, Sao
Paulo, Brazil

INTRODUCTION:There  are few  reports having studied functional  abnor-
malities of the fetal heart such restrictive foramen  ovale and restrictive ductus
arteriosus. The  purpose  of this study  was to  describe  the  echocardiographic
features  in 21  fetuses  without  congenital  heart  disease and  to  correlate  those
findings with possible prenatal etiology. METHODS: Between  1987 to 2000,
we reviewed our experience with 5800 high risk pregnancies referred  for  fetal
echocardiography.  In  21  fetuses  we  identified  features  of  right-sided  heart
failure  due  to  constriction  of  the  ductus  arteriosus  (N=17)  or  restriction  of
the  foramen  ovale  (N=4). Fetal and  neonatal  echocardiography  excluded a
structural heart  defects specially coarctation  of the aorta. We carefully  investi-
gated  maternal  ingestion  of  drugs  which  could  explain  those  findings.
RESULTS: Constriction  of the ductus  arteriosus  was clearly  identified  in  14
fetuses  and  restrictive  foramen  ovale  in  4. There  were  a  further  3  fetuses  in
whom  this  diagnosis  was  retrospectively  suspected  because  it  was  the  only
explanation  for the right-sided heart  failure in  1 case and for the 2 other cases
in which prenatal echocardiogram  had been  passed  as pulmonary  atresia.The
possible  causes  to  explain  the  constriction  of  the  ductus  arteriosus  were
maternal  use of sympathomimetic  drugs  for  nasal  decongestion  (n=2), anti-
inflammatory  agents (n=8),phenobarbital  (n=l)  and aspirin (n=2). In 4 cases
we could not find any explanation  (spontaneous?). Restriction of the  foramen
ovale could be associated with drug  abuse  (crack, n=l)  and abortion  attempt
with prostagland E2 (n=l). In the  remaining two  cases we could  not find any
risk factor.  Follow-up showed normalization  of the  heart between  one week
to four  months. Only one  fetus died. CONCLUSIONS:Although  a combi-
nation  of echocardiographic  features  can  correctly  identify  those  functional
abnormalities  of  the  fetal  heart, further  multicenter  studies  are  necessary  to
stablish the  real correlation and risk  caused by those drugs.

P697
Echocardiographic  features  o f  hydropic  and  non-hydropic  fetuses
with  pleural  effusions
JL  Bigras, C  Ryan, K Suda,AE  Silva, PCR  Seaward, R  Windrim,  BWMcCrindle
Montreal; Toronto, Canada

Fetal pleural  effusions  may lead to  hydrops and are  associated with  mortality
as  high  as 50%. A close  monitoring  of  the  fetus  is  essential  to  guide  fetal
therapy. To  define  the  pathophysiology  of  fetal  pleural  effusions  and  their
relation  to  hydrops, we  reviewed  58  echocardiograms  from  33  fetuses  diag-
nosed  with  pleural  effusions.  Measurements  included  diameters  of  the  RV,
LV, inferior  vena  cava, aortic  and  pulmonary  valve. Doppler  velocities  were
measured  above  the  aortic  and  pulmonary  valves. From  the  standard  4-
chamber  view, the  ratio  of the effusion  area  over thorax  area was calculated.
Variables  were  converted  into  z  values  from  regression  equations  based  on
normal  data. Features of  fetuses  with  and  without  hydrops  were  contrasted.
Hydropic  fetuses  had  higher  effusion  ratios  than  non-hydropic  fetuses.
Compared  to  normals, study subjects  had  lower  dimensions  of  RV,  LV and
semi-lunar  valves. In  contrast, the  inferior  vena  cava  was  dilated,  and  this
finding  was more  pronounced  in  the  hydropic  group. Conclusion:  Fetuses
with  pleural  effusions  have  abnormal  echocardiographic  findings  that  can
correlate  with  the  presence  or absence  of  hydrops. Prospective  longitudinal
data  are  needed  to  determine  the  implications  of  echocardiograms  in  the
management  of fetal  pleural  effusion.

P698
Diagnosis  and treatment  of fetal  SVT
LI,  S.L.,Tiai,  ,J.W.,U,Y.,  LJu,  H.T.
Vie  ISt Hospital Harbin Medical University, Harbin, Heilongjiang, People’s Republic
Of China

To ivestigate the effect  of trasplacental  therapy  .ATL Ultra 9 Doppler  Colour
Ultrasound and FECG-D were used  .Of 400 high risk feluses (20-42 weeks )
, 23  cases  (5.75%)  were  found  to  have  supraventricular  tachycardia  (SVT)  .
Digoxin  was  administrated  intravenously  to  pregnant  women  at  the  initial
doses of 0.5mg to 1 .Omg. After three to four hours , 0.25mg was administrated
intravenously  or  orally  . If  the  effect  is not  satisfied  verapamil  was used  in
combination  . Eighteen pure SVT  cases recovered with  digoxin  trasplacental
therapy. Three  cases complicated  with  congestive  Heart  failure  recored  in
conjunction  with verapamil treatment. One of them complicated with CHD
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died  even  by  the  combined  treatment  . Two  cases  were  not  given  drug  and
normalized  after  birth.The  conclusion  is that  fetal  ultrasound  examination  is
an  essential  method  to  diagnose  felal  cardial  abnormality  . Transplacental
digoxin  is therapy of choice for  fetal SVT.

General Pediatric  Cardiology,
Prognosis/Natural  History

P699
Aortic  stiffness  and  blood-pressure  difference  between  upper  arm
and thigh  after  coarctation  repair
Motz  R,  Wallner-Roman  M,  WesselA
Elisabeth  Childrens’  Hospital,  Oldenburg,  Germany;  Innsbruck,  Austria

There  are no normal  values for  the  stiffness  of the aorta  descendens  (Aod) or
the  blood-pressure  (RR)  difference  (dirt) between  the  upper  arm  and  thigh.
Nevertheless  the RR-diff  is often  used to estimate  the severity of a re-coarc-
tation.We  measured  4-times the R R  at the  right  upper  arm  (UA)  and  thigh
(T)  in  50  patients  (bodyweight=52,4  (+/-17.8)  kg)  without  significant  re-
coarctation  (MRI  and/or  echocardiography)  and  50 healthy controls  (body-
weight=42,2  (+/-15.1)  kg). Discarding the first RR,  we calculated  the  mean
of the other  3 values. We measured  the diameter of the  aorta ascendens  (Aoa)
and  the Aod  10-times.We  calculated  the  stiffness-index  b  from  the  mean  of
the  diameters  and the RR.We  compared  both  groups  using a t-test  (p<0,05
significant;  standard-deviation:  (+/-std)). b-Aoa  b-Aod  Diff.sys  Diff.dias
Diff.MAD, Con 2,7  (0,8) 3,7  (1) -7,2  (10,1) 9,3 (8,2)  5,5  (9,1), CoA 4,1  (2,2)
3,7 (1,1) -2,2 (12,5) 4,6 (10,7) 4,7 (12,l),p  <0,05 0,86 <0,05 <0,05  0,53,The
stiffness  of the Aoa  was lower  than of the Aod  (Windkessel)  in controls  inde-
pendent  of  age. After  repair of  coarctation  the  stiffness  of  the Aoa  increased
with  age  and  was higher  than of the Aod. The  stiffness  of the Aod  showed  in
both  groups  a similar  age  dependence. The  RR-diff  showed  a considerable
scatter  in both  groups making it  an unreliable  tool  to  estimate  the severity  of
a re-coarctation.The  decreased function  of the Windkessel  in patients

P700
Cardiac  arrhythmias  in children with  Marian’s  syndrome
KotthqffS.,Becker  ft,  VogtJ.
Pediatric Cardiology, University  Of  Mucnster,  Germany

Cardiovacular  problems  are  crucial  in  the  long  term  prognosis  of  Marfan’s
syndrome  (MFS).Cardiac  deterioration  results  mostly  from  aortic  ectasia,
aneurysm formation  or  valve insufficiency.To  date only a few reports  focused
on  the  problem  of  cardiac  arrhythmias  (ca)  in  patients  (pts)  with  MFS.
Method: We compared the frequency  of ca in 24 h Holter  recordings of 24 pes
(10m,14f,mean  age  15,4  ys.)  with  a control  group  of  44  healthy  volunteers
(28m,16f,mean  age  15.9 ys.). Results:Ca  were detected  in  58% of the pts vs.
15.9% of the control group. Holter recordings detected premature  atrial beats
in  25%, premature  ventricular  beats  in  8% and combined  premature  beats  in
25%  of  the  pts.Atrial  tachycardia  was  present  in  2(8%)and  ventricular  tach-
cardia  in  1 pt. In the control group premature  atrial  beats  were found  only in
4.6%  and  premature  ventricular  beats  in  11.4%. Tachycardias  were  not
detected. The  hazard  ratio  (hr)for  MFS  pts  compared  with  the  controls  to
develop  ca  was  3.6  for  all  kinds  of  rhythm  abnormalities.,  11.0  for  atrial
arrhythmias (both p=0.05)  and 2.4  for  ventricular arrhythmias (n.s.). Pts with
mitral  valve prolaps had a hr of 2.60 and those with mitral  insufficiency  had a
hr  of  2.07  for  arrhythmias  compared  with  the  normal  group
(p=0.05).Conclusions:  More  than  half  of  the  pts  with  MFS  show  cardiac
arrhythmias, mostly atrial premature beats.Ventricular  dyshythmias are rare in
MFS.  Pts with  mitral  pathology  have  a markedly  high  risk  of ca.We  recom-
mend  that repeated Holter  recordings should be obtained  in the follow-up  of
pts  with  MFS. Further  studies  are  needed  to  determine  the  clinical  impor-
tance of the presented  data.

P701
The  natural  history of ventricular  septal  defects  in  children
S. A talay,  S. Turkay, H. E. Tutar, H.  Gumus,  A.  Imamoglu
Ankara  University  Medical  School Dept  Of  Pediatric Cardiology,  Ankara,Turkey

This study  was undertaken  to  identify  predictors  of outcome  and  quantitate
the  probability  of spontaneous  closure  in  children  widi  isolated  ventricular
septal  defects.We  studied  252 children  (129 male, 123 female)  aged one  day-
194  months  (median  12 months)  who  had  a  diagnosis  of  an  isolated VSD
between  May  1992,  and  May  1998  in  Ankara  University,  Paediatric

Cardiology  Department.  Patients  were  followed  1 to  8  years. Two-dimen-
sional  echocardiography  in  multiple  views  identified  the  site of  the  ventric-
ular  septal  defect  in  all patients. Of  these  252 patients,  129 were  classified  as
perimembranous,  85  as muscular, 28 as inlet  and  10  as oudet  types. Cardiac
catheterization  was performed  in 79 (31.3%) patients.The defect  closed spon-
taneously  in  71  (28.2%)  cases most  of  them  in  the  first  2 years of their  life.
Muscular  defects  were  more  likely  to  close spontaneously  than other  types.
However, spontaneous  closure  rate  of apical muscular  defects  were  relatively
infrequent.  Aortic  regurgitation  developed  in  20  patients  with VSD  and
majority  of them  had outlet VSD. Ventricular  septal aneurysm formation  was
present  in  26  patients  with  perimembranous VSD.  It  was confirmed  that a
substantial proportion  of patients with ventricular septal aneurysm  formation
is associated with  left  ventricular-to-right  atrial shunt  (7 of 26).The develop-
ment of subaortic  ridge  was demonstrated  in 9 patients with  perimembranous
VSD.  Seven  patients  were  complicated  with  infective  endocarditis  and  6  of
them  were undergone  to  surgical  closure. In  conclusion,VSDs  are  generally
well  tolerated  and  muscular  defects  were more  likely to  close  spontaneously
than membranous  defects. Patients with VSD should be followed  carefully  for
the  development  of secondary  morphologic  abnormalities  such  as  aortic
insufficiency,  subaortic  ridge, ventricular  septal aneurysm  and  left  ventricular
to right  atrial  shunt.

P702
Screening for  congenital  heart disease  (chd)  in low-risk  new-borns
Sands  A.,  Casey  F,  Craig  ft,  Dornan  J.,  Rogers J.,  Patterson  C,  Lynch  C,
Mulholland  C.
Department  of  Paediatric  Cardiology,  Royal  Belfast  Hospital  for  Sick  Children,
Northern  Ireland,  UK

Routine  echocardiography  in  high-risk  groups  of  neonates  is  now  widely
practised. Screening all neonates may lead to earlier diagnosis, better treatment
and  higher  levels  of  parent  satisfaction. Aims: To  assess  the  effectiveness  and
cost  of  an  echocardiographic  screening  programme  for  CHD.  Subjects  and
Methods: From  01 /11 /94-28/02/98  there were 9698 deliveries in The Royal
Maternity  Hospital  Belfast. After  randomisation  and  exclusion  of  high-risk
infants  3965  new-borns  underwent  echocardiographic  assessment,  while
4461  received  the  usual  level  of clinical  assessment.  Cases  of CHD  detected
before  hospital  discharge  were  documented, ’scanned’  and  control  infants
diagnosed with  significant CHD, during  1995 were compared in terms of cost
of management. The  annual  cost  of screening  was estimated  and  the time  to
accurate  diagnosis  recorded. Results: 91  infants  were  identified  with  signifi-
cant CHD  in the scanned group before  discharge compared with 27 controls.
There  were  19  additional  late  diagnoses  in  controls  and  none  in  scanned
infants. During  1995 14 cases were ’picked-up’ (before  discharge)  in scanned
infants  and  5  in  controls.  The  cost  of  subsequent  management  was
£3359/patient  in  the  scanned  group  and  ^7476/patient  in  controls. The
mean  time  to  complete  diagnosis  in  this  sub-group  was  2  days  for  studied
cases compared  to  110 in controls The annual  cost of screening for  all  infants
was estimated as £37/child  for the first  year. Avoidance of referrals  with inno-
cent  murmurs  would  save  at  least  ^2000/annum.  Sampling  of  parental
support  for  screening  showed  almost  universal  approval.  Conclusions: The
addition  of  echocardiography  to  neonatal  clinical  examination  greatly
enhances detection  of cases of CHD  at a very early stage. Although  screening
is expensive, parents support  it and once established, costs  fall and benefits  are
long lasting. Screening should  also reduce the cost of unnecessary  outpatient
referrals.

P703
62-year-old woman  with  unoperated  single  ventricle
Hager,A.,  Kaemmerer,  H.,  Eickcn,A.,  Fratz,  S.,  Hess,].
Munich,  Germany

Background: Due  to  a poor  spontaneous  prognosis, nowadays  most  patients
with univentricular  (UV) physiology are considered  for cavopulmonary  anas-
tomosis  early in  life. But  how to deal with  patients in quite a good  condition
presenting  for the  first  time in older life?  Case Report: A 62-year-old  woman
was presented with double inlet  left  ventricle, L-transposition  (subaortal  right
ventricular  outflow  chamber)  and pulmonary  artery  stenosis. She  was mildly
cyanotic  throughout  life,  had  only  a slightly  reduced  exercise  capacity  for
decades and gave birth to  two children. Now she was presented  for  increasing
heart failure and  atrial fibrillation. Echo, MRI  and angiography confirmed  the
diagnosis. Catheterization  showed  normal  systemic flow, normal  pulmonary
resistance  and  a  Qp/Qs  of 2.9. After  improving  medical  treatment  she  was
discharged. Conclusions:A  small number of patients with UV-physiology can
survive  into  the  7th  decade  without  surgical  treatment.  If circulation  is  well
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balanced, functional  capacity and quality of life can be good, even in the long-
term. Before  the  decision  for  palliative  surgery  (including  all types  ofcavo-
pulmonary  or  systemico-pulmonary  shunts)  can  be  made, outcome  and
complications of these operations have to be considered carefully.The  selected
unoperated  adult  with  UV-circulation  maybe  more  likely  to  profit  from
conservative management  and close follow-up  rather than from  surgery.

P704
An ’epidemic’ of anomalous  origin of left  coronary  artery  from  the
pulmonary  artery  at  the  red  cross  children’s  hospital,  Cape  Town,
South Africa
Stirling J,  Zuhlke  L,  De  Decker H,  HewilsonJ,  Pribul  H,  LawrensonJ
Paediatric Cardiology  Unit  Red  Cross Children’s  Hospital,  CapeTown,  South Africa

We have recently  encountered  a surprising  number  of patients  diagnosed  as
having anomalous  connection  of  the  left  coronary  to  the  pulmonary  artery
(ALCAPA), a rare congenital  heart defect.This  lesion  is of special  importance
as it  represents  a  fully  treatable  cause  of  left  ventricular  dysfunction.  >From
January  1  1998  to  30  November  2000,  we  have  seen  11  patients  with
ALCAPA as compared to 3 patients from  1985 to the end of 1997.The mean,
age  at presentation  to our institution  was 4.6 months.The  mean  age at diag-
nosis  of  the  coronary  abnormality  was  3  years  3  months. Most  children
presented  with  a  history  of dyspnoea, coughing or  tiring  with  feeding. The
average length  of time taken to make the diagnosis  was 3 years and 3 months.
All patients had abnormal ECG’s.The most common finding was ST segment
change  rather  than  q  waves  in  I  and  avL. One  patient  was  diagnosed  at
autopsy. The  rest  all  had  confirmation  of  the  abnormality  at  angiography. 6
patients  have  been  repaired  using  the Takeuchi  technique  (baffle  in  the
pulmonary artery), 1  patient  has had ligation of the anomalous artery and one
had  had  coronary  reimplantation.  1 patient  is  awaiting  surgery  and  1 has
defaulted.  Improvement  in  LV function  and clinical status has occurred  in all
patients  undergoing  surgery. This  apparent  increase  in  the  incidence  of
ALCAPA may be nothing more than a statistical

P705
Prevalence  of  organised  thrombosis  in  peripheral  pulmonary
arteries  from  patients  with  decreased  pulmonary  flow  and  ’single
ventricle’  physiology:  possible  implications  in  the  indication  of
Fontan-type  procedures
Pinto  RFA,  Dcmarchi  LMMF,  LopesAAB,Aiello  VD
Heart  Institute  (Incor), Uniwrsity  Of  Sao  Paulo Medical School, Sao  Paulo, Brazil

Low  pulmonary  arterial  resistance  is a basic  requirement  for  candidates  to
total  cavopulmonary  connections.  In  the  presence  of  decreased  pulmonary
flow,  however, this is not a usual concern, since the resistance is low. However,
the pattern of blood flow, as well  as the increased hematocrit  in such patients,
brings the  possibility  of in situ  thrombosis. We investigated the  rate  of organ-
ised  thrombi  in peripheral  pulmonary  arteries  of possible  candidates  to  total
cavopulmonary  connections.  Methods:  From  the  files  of  the  Pathology
department  we  found  twelve  necropsy  cases  of  patients  older  than  2  years
with  univentricular  atrioventricular  connections  and  decreased  pulmonary
flow (mean age=  152.8,median=  126 months). In the available microscopical
slides  of  lung  we  evaluated:  the  number  of  arteries  presenting  eccentric
intimal  fibrosis  and  colander-like  lesions, both  interpreted  as  organised
thrombi, and the relative luminal area occupied  by them. Results: Eight  cases
(66.7%)  showed  peripheral  pulmonary  arteries  with  organised  thrombi.
Among  them,  the  percentage  of  compromised  arteries  varied  from  9.5  to
38.5%  (mean=  22.7%).The  mean  area  occupied  by  thrombi  relative  to  the
total  luminal  area  varied  from  0.25  to 0.59. An  occlusion  index" was deter-
mined,  representing  the  whole  arterial  tree  (% of  arteries  with  thrombi  X
mean occluded  area) and  varied  from  4.2 to  11.4%. There  was no  association
between  age  and  presence  of  thrombi. The  hematocrit  values  could  be
retrieved from the clinical files in  10 cases,and varied from 39 to 77.4% (mean
values 54.6% and  47.7% among  cases with  and  without  thrombosis, respec-
tively). Conclusion: Although  the  prevalence  of  organised  thrombosis  in
peripheral  pulmonary  arteries  was high among these patients, the  percentage
of  compromised  vessels  was  low. However,  it  could  potentially  impair  the
early and long-term  results of the Fontan-type  procedures.

P706
Cardiovascular  findings  and  clinical  course  in  Williams  syndrome
(WS)
Bruno £. ,  Rossi  N.,Thiier  O.,  Cordoba R.,Alday  L.E.
Hospital  Privado, Cordoba, Argentina

We  investigated  the  incidence  of  cardiac malformations  in  a series  of  45
patients with  (WS).The  mean  age  and the follow  up  period  were 3.3  +  3.7
and 5.5 +  5.9 years respectively.Twenty seven were male.Two girls were iden-
tical  twins. Thirty  eight  patients  (84  %)  had  cardiovascular  anomalies,  often
combined.The  most frequent  malformations  were supravalvar  aortic  stenosis
(SVAS) in  25  (66%), 4  (11%)  diffuse;  myxomatous  mitral  valve  (MV)  in  12
(32%), 8  with  mitral  regurgitation  (MR)  (moderate  or  severe  in  3); and
pulmonary  artery  stenoses  (PAS) in  11  (29%). Less frequent  anomalies  were
pulmonary  valve  stenosis  (PS)  in  4  (11%);  small  ventricular  septal  defect
(VSD) 2 (5%); coarctation of the aorta (CAo)  2  (5%) (one abdominal); patent
ductus  arteriosus, hypertrophic  obstructive  cardiomyopathy  (HOCM),  and
fibromuscular  subaortic  stenosis  (FSS)  in one  patient  each. One  child  had
Wolff-Parkinson-White  pattern.  Surgery  or  catheter  intervention  was
performed  in 42% of these cases. SVAS repair  was carried out  in  13 (one late
reoperation); MV  repair  or  replacement  in  4; 2  surgical  and  one  balloon
valvotomy for PS; patch angioplasty  for PAS, balloon angioplasty for CAo, by-
pass  and  balloon  dilation  of  abdominal  CAo, and  FSS  resection  once  each.
There  were  3  deaths, 2 early  after  surgery and  one  late  sudden  death. All  3
patients had severe  SVAS associated with moderate  or severe MR.The  rest of
the patients are alive and well. In conclusion, the most frequent  cardiovascular
anomaly  in WS  was  SVAS, and, differing  from  other  series, was  followed  by
myxomatous  MV, and  closely, by  PAS. Among  the others, there  was a case of
HOCM  an  association  heretofore  not  reported. WS  patients  at  greater  risk
were those with  left  ventricular  pressure  and volume overload  as seen in asso-
ciated  SVAS and MR.

P707
Aortic  root  size in  childhood
Wliight  CM.,  West  M.J.
Tlie  Prince Charles Hospital,  Queensland,  Brisbane,  Australia

The  most  appropriate  measure  aortic  root  dimensions  during  childhood
growth, and the  best  method  of  assessment  of  normality  remains  controver-
sial. Furthermore, published data from authoritative sources  for normal values
of aortic  root  growth  appear  to  differ  in  comparison  with  our  observations.
Patients with a variety of conditions, including Marfan andTurner syndromes,
as well as many other  patients having some features of connective  tissue disor-
ders, although  insufficient  for  a complete  syndromal  diagnosis, require  accu-
rate  measurements  for  diagnostic  and  management  purposes. Due  to  the
paucity  of  adequate  established  reference  data  for  our  population,  we  have
compiled reference  data from  150 normal patients, aged 3 months to  18 years.
This  data  has  been  collected  from  normal  patients  attending  cardiology,  or
oncology  clinics. Cardiac  assessment  and  2  dimensional  echocardiographic
measurements  have been  performed  by  the  same  cardiologist,  with  careful
attention  to a standardised  measurement  technique. Results: Aortic  root  size
measured  over our  paediatric  population compares  closely  to  a smaller series
from  a similar population, but  varies considerably from  commonly  used  refer-
ence  data. Aortic  root  size correlates well with  both  height  and body  surface
area. Confirmation  of  a previous  observation  that  the  annulus/sinus  ratio  is
reasonably constant  in  relation to  height. Conclusions: Sufficient  data  is now
available  to  establish  reliable  nomograms of  aortic  root  size  in  childhood  in
our  population. Aortic  root  size  and  annulus  to  sinus  ratio  versus  height
provide readily  available parameters  for  instantaneous and longitudinal assess-
ment without need  for  BSA calculation.

P708
Clinical  course  of subpulmonic  ventricular  septal  defect
Layangool T, Kirawitthaya  T, Sangtaweesin  C.
Queen  Sirikit  National  Institute  Of  Child  Health,  Bangkok,  Tliailand

To  assess the  clinical  course  of subpulmonic  ventricular  septal  defect(VSD),
1543 children  of isolated VSD diagnosed during January  1995 to  November
2000  were  studied. The  types ofVSD  were  differentiated  into  perimembra-
nous, subpulmonic,  inlet,  muscular  and  multiple VSD. The  prevalence  was
74.1%, 17%, 3.2%, 3,9% and  1.8% respectively. 263 cases of subpulmonic VSD,
151  male,112  female,  aged  range  from  10  days  to  20  years(mean  4.5
years)were reviewed retrospectively.The  initial echocardiogram showed aortic
valve deformity  in  92  cases and  aortic  regurgitation  in  50  cases. The  earliest
age of the patient that having aortic valve prolapse  was only  1 month  old baby
and AR  was found  at 2 months old  in  the same  baby. At the mean  follow  up
period  of  1.4  years,  12 more  cases  of aortic  valve deformity  and AR  devel-
oped. The  overall  prevalence  of  aortic  valve  deformity  and AR  were 39.5%
and 23.6%.The  mean  age of the patient  with  aortic deformity  andAR  were
5.8  and  6.8  years  respectively. 30  cases  with  large VSD  and  heart  failure  had
surgical  closure, with  one  dead. 3  cases developed  Eisenmenger  complex  at
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the  initial  presentation. 3  cases died  from  heart  failure  and subsequent  pneu-
monia  before  surgery. No  one  in  our  series  had  spontaneous  closure  of  the
VSD. Surgical closure and aortic valve repaired had been performed  in 8 cases
and  Ross’s  operation  had  been  done  in  3cases.  All  had  a  good  result.
Conclusion: The  prevalence  of  subpulmonic VSD  and  aortic  valve  lesion  is
high  among Thai  children. Closed  follow  up with  echocardiogram  and  early
surgery  are necessary.

P709
Aorto-left  ventricular  tunnel, diagnosis, management  and  follow-up
Kadar,K.,  Oprea,V,  Szatmiri,A.,  Hartyinszky,l.,  Lozsadi,K.,  Lukacs,L.,
Richter, T.
Hungarian  Institute Of  Cardiolology,  Children’s Heart Center, Budapest, Hungary

Aorto-left  ventricular  tunnel  (AOLVT)  is  an  extremely  rare  congenital
cardiac  defect.  Our  aim  was to  present  the  experiences  with  treatment  and
information  on late results of surgery especially with reoperations for progres-
sive aortic  insufficiency  (AI), or recurrence of AOLVT. In our Institution  5 pts
with AOLVT were seen between  1983-1999  (age at diagnosis: 1 day -  6 yrs,
mean 2,1 years).Three pts presented  as neonates in high output  failure  due to
severe AI. Echocardiography  was diagnostic.We  lost one newborn  at  the  age
of  3  days  without  surgery  because  of  severe  neurological  complications  but
the other two pts had successful  emergency surgery. Follow-up period  was 2,5
and  8 years.Both  are  in good  condition  with  mild AI.The other  2 pts  were
referred  because  of heart  murmur  at  their  age  of  4  and  6  yrs  in  1983. Both
needed reoperations after  10 and  11 years because of progressive AI due to the
aortic root dilatation in one and the reopened  orifice  of AOLVT in the other.
At  reoperation  aortic  valve  replacement  was  performed  using  a  29mm
CarboMedics  valve and in the other  case the reopened orifice of AOLVT was
succesfully  closed, monitoring  by TEE. Both  patients  are  symptomless  after
reoperation. Conclusions:!.AOLVT presents in two forms  in critically ill early
infant  age  and  in childhood  with  severe AI. 2. Echocardiography  is the  most
important  means  of  diagnosis  and  in  the  follow-up  for  AOLVT  3.Early
corrective  surgery  in AOLVT  is the  treatment  of choice.4. All pts should  be
re-examined  regularly, because approximately 50% can be expected to  require
reoperations  in the late  follow-up.

P710
Management  and outcome  of heterotaxy  syndrome with  univentric-
ular  morphology
Aotsuka,H.,  Furuya,T., Fujiu>ara,TT.,Morishima,S.,  Oshitomi T.,Tohyama  S.,
Okajima, Y
Cliiba  Children’s Hospital,  Chiba,Japan

The  aim  of this study  is to  clarify  the  outcome  of the current  management
of  heterotaxy  syndrome  with  univentricular  morphology,  and  analyze
causes  of  death.  Fifty-five  consecutive  patients  with  heterotaxy  syndrome
and  univentricular  morphology  were  included  in  this  study  (1988  ^
2000;median  follow  up, 3.2years). Other  associated  cardiac anomalies  were
pulmonic  stenosis  or  atresia  in  48  (87.3%), major  aorto-pulmonary  collat-
eral  arteries  in  4(7.3%), extracardiac  total  anomalous  pulmonary  venous
return  (EX-TAPVR)  in  17(30.9%). Nine  of  17  with  EX-TAPVR  had
severe  pulmonary  venous  obstruction. Aortic  arch  anomalies  were  also
found  in  5(  9.1%)  including  two  cases of  hypoplastic  left  heart  syndrome.
Thirty-nine(71%)  patients  underwent  surgical  intervention.  Eleven(20%)
patients  had  Fontan operation  with  two perioperative death.Three  of them
had  late  conversion  to  extracardiac  conduit  type TCPC, and two  had  take-
down  to bidirectional  Glenn procedure  with one  death  in each  group. Two
patients  with  hypoplastic  left  heart  syndrome  underwent  Norwood  opera-
tion were waiting for future  Fontan.There were 28 deaths in total, and death
occurred  prior  to  Fontan  in  24 of  them.  Causes  of  death  prior  to  Fontan
were  as follows;  1) pulmonary  venous  obstruction  in  11(39.3%), 2)ventric-
ular  failure  in  7(25%), 3)  sudden  death  with  probable  diagnosis  of  severe
infection  in  4(14.3%), and  4)other  causes  in  two. Three  of seven deaths  due
to  ventricular  failure  were  not  associated  with  more  than  moderate  atri-
oventricular  valve regurgitation. Overall  actuarial  survival  rate  was 72.3% at
1 year, 48.6% at 5 years. Survival rate  was significantly  lower in patients  with
EX-TAPVR  comparing  to patients without EX-TAPVR  (35.3% vs 89.2 at
1  year  and  22.1% vs  60.8% at  5  years).  In  conclusions,  extracardiac  total
anomalous  pulmonary  venous  return  is still  a complicating  factor  for  long
term  survival. Meticulous  management  of  ventricular  failure  regardless  of
atrioventricular  valve regurgitation  and prevention  of severe infection  were
mandatory  in  following-up  patients with heterotaxy syndrome and  univen-
tricular  morphology.

P711
The  level  of  parental  knowledge,  daily  stress  and  adjustment  in
congenital  heart  disease  in  Korea.
MoonJ.  K., Lee,H.J, Kang  I.S., Urn N. Y.
Cardiac & Vascular Center, Samsung Medical Center, Seoul, Korea

To  investigate  the  correlation  between  the  stress, coping  and  the  level  of
knowledge  of  parents  in  congenital  heart  disease(CHD),  130  parents  were
rectuited  from  Samsung Medical Center, Seoul, Korea between the period of
June  2000  to August  2000. The  level of stress, coping and the  knowledge  of
the  parents were  access using questionnaire and the toob developed or modi-
fied  by  the  authors, and  the  data  was analyzed  using  the  SAS program  . The
observations  made  from  the  study  were  as  follows.  l.The  average score  of
stress  was 2.28  out  of  5 points  (-*0.78).The  level  of  parental  stress  experi-
enced  by this subjects  was shown  to be moderate, and it  was lower  than  that
with  the  other  obstacles  such  as cerebral  palsy, celft  lip  and  cleft  palate  etc.
reported in Korea. 2.The  average score for knowledge  was 13 out of 20 points
(-*3.72).Although  parents  are quite  well  aware of the immediate  necessities
for  the  diagnosis and treatment  of heart  disease for  their children, they know
little  regarding the areas of lifestyle, and long-term  prognosis  after  treatment.
3.The  average index of coping was 3.02  out  of 4 points (-*0.39).The  factors
which  affected  coping were  age, the condition  of the treatment, the  subject’s
age,  and  the  self presumed  knowledge  of  the  subjects: those  who  knew  the
name of  the  diagnosis, those  who  replied  they  know  about  congenital  heart
disease, and those who replied they have heard of endocarditis. 4.The correla-
tion between the subjects’ stress and coping (r=-.27), and coping and knowl-
edge  (r=.34)  was  statistically  significant.  However,  there  was no  significant
correlation  statistically between  stress  and  knowledge. This  study  has  shown
that  parental  knowledge  is  an  important  aspect  in  coping  of  the  parents.
Moreover, the patients’age  demonstrated  a significant  variable on  the level of
stress,  coping  and  knowledge.  Further  studies  regarding  ’guilt  towards
patients’, which  is the  primary  factor  of stress are encouraged, in addition  to
finding  emotional stability.

P712
Aneurysm  of  the  ventricular  membranous  septum:  Serial  echocar-
diographic  studies
Toshiharu Miyake, Tohru  Shinohara, Yoshihidc Nakamura, Tsuyoshi Fukuda, Hiroshi
Xasato, Keiko Toyohara, Yuhuko Tanihira
Kittki  University Hospital,  Osaka,Japan

The  actual  incidence  and  natural  history  of  aneurysm  of  the  ventricular
membranous  septum(AVMS)  has  not  been  documented. We  reviewed  the
records  of  159 consecutive  patients(pts)  with  a perimembranous  ventricular
septal  defect(VSD),  in  whom  the  first  echocardiographic  studies(ECHO)
were  performed  at  age  less  than  3 months. Pts  were  divided  into  3 groups.
Group I  consisted of 75 pts who had spontaneous closure. Group  II consisted
of  43  pts  who  still  have  a VSD  at  a  mean  age  of  83  months.  Group  III
consisted  of 41 pts who underwent surgical closure. Pts were separated into 2
groups:  85 pts  with  congestive  heart  failure(CHF)  and  74  without  CHE
Color  Doppler  was  performed  to  certify  spontaneous  closure. VSD  cross-
sectional  area  measured  at the  time of surgical  closure  was indexed  to  body
surface  area;VSD  area  index  (VSDAI).  In  70  of  159  pts(44%), AVMS  was
found  (51% in  group  I, 60% group  II,  15% in  group  III). Median  age  at
AVMS formation  was 6 months (range  1  day to 72 months). No difference  in
age  at AVMS  formation  could  be  found  between  3  groups. At  the  first
ECHO,  21  pts(13%)  had  an  AVMS: 6  pts(7%)  with  CHF  and  15(20%)
without  CHF.  In  6  pts  with  an AVMS  who  underwent  surgical  closure,
average  age  of  closure  was  39  months  (range  9  to  69 months)  and  average
VSDAI  was 0.54  (range 0.18  to 0.94 cm2/m2).Average VSDAI in 8 pts who
underwent  surgical  closure  at  age  less  than  6 months  was 3.6  (range  1.5  to
6.0  cm2/m2).We  conclude  that the  presence of an AVMS  is more  favorable
in the natural  history  of perimembranous VSD

P713
A  clinical  pathway  in open  heart  surgery of simple  congenital  heart
disease  in  Korea
J.R.Moon,  Y.R.Choi,  I.S.Kang,  S.W.Yoon,  H.S.Song,  Y.H.Woo,  J.Y.Park,
T.C. Chun, P. W.Park, H.J.Lce, Samsung Medical Center, Seoul,  Korea
Cardiac & Vascular Center, Samsung Medical Center, Seoul, South Korea

To  standardize  the  hospital  management  of  simple  congenital  heart
disease(CHD), we developed  the ’clinical  pathway (CP)’ for  this patients  and
analyzed  the influences  of the CP on quality improvement of outcomes in 60
simple CHD pts who had undergone an operation between June 1,1998 and
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October  31,1998.The  control group included  48 pts who had an  operation
for the same disease between the corresponding period of 1997. Method:Two
types  of CP  were  prepared  according  to  the  state  and  place  of  residence  of
patients.The pts were managed under the CP protocols in all processes of the
subjects’  education,  examination,  hospital  stay,  care,  discharge  from  the
hospital.  In  each  process,  the  already  determined  evaluation  items  were
assessed. After  discharge, the  performance  of  all the  processes, hospitalization
period, medical  cost, treatment  effects,  complications  and  degree  of  satisfac-
tion  were  assessed. Result: The  hospitalization  period  prior  to  the  operation
(2.2  days  vs. 4.1  days), the  I.C.U.  stay  (1.3  days  vs. 2.7  days), ward  stay  after
operation  (4.5 days vs. 5.9  days) and total hospital  stay (8.0 days vs. 12.7 days)
were  significantly  shortened  in  the  group  to  which  the  CP  was  applied,
compared to that of the control group. The extubation  time, the frequency  of
Lab. during the hospitalization decreased in the CP group compared with the
control group. Medical  cost  was also significantly  lower  in the control group.
There  were no  cases of death, readmission  or notable  complication. A survey
on the patients’ guardians showed  that  they were satisfied  with more  than 85
percent  of  the  questionnaire  items. Accordingly,  in  the  case  of  the  simple
CHD,  the  CP  could  reduce  the  hospital  stay  and  medical  cost  as  well  as
contribute  to enhance the patients’ satisfaction.

P714
Metabolic  stress testing  after  repair of tetralogy of  Fallot
Sterba R.,  Beachler L.,  Murphy Jr., D.J.,  Moodie  D.S.
The  Cleveland  Clinic Foundation,  Cleveland,  OH,  USA

Forty-four  patients  status post  complete  repair  of tetralogy  of  Fallot  under-
went  transthoracic  echocardiography  and  metabolic  stress  testing.  Patients
were  ages  6  to  54  years  and  underwent  repair  in  different  surgical  eras.
Patients  were  divided  into  three  groups  based  on  age  alone.  Group  1
consisted  of  20  patients  <  18 years  old; Group  2,  15  patients  age  19 to  30
years; and  Group  3, 13  patients  age  >  30  years. There  were  no  statistical
differences  between the groups when  comparing  right  ventricular  size, esti-
mated  right  ventricular  function,  left  ventricular  function,  or  percent  frac-
tional shortening.The mean peakVO2 (measured in ml/kg/min)  in Group 1
patients  was 37.1,  in  Group  2  was 27.5, and  in Group  3  was 23.3.This  data
suggest  that  peakVO2  measured  during  maximal  stress  testing  in  patients
after  repair  of  tetralogy  of  Fallot  decreases  as  patients  age. This  decrease  in
peakVO2  that  occurs  with  age  is  consistent  with  findings  in  the  normal
population.  Measured  peak VO2  after  repair  of  tetralogy  of  Fallot  is  lower
than  reported  age  matched  controls. The  measured  decrease  in  exercise
ability  in our patients occurred independent  of ventricular  function  or  era of
surgical repair.This  data  will be helpful  in evaluating patients who are being
considered  for right  ventricular outflow  tract  reconstruction.

P715
Is  prolonged  use  of  prophylactic  benzathine  penicillin  responsible
for  the  development  of  ampicillin  resistant  streptococcal  strains  in
oral  mucosa?
E luce, E  Ciflci, H  Curiz,  ETular,  EYilmaz,  DAysev,  SAlalay,  UDogru
Ankara  University Medical School Dcpt  Of  Pediatrics, Atikara,Turkey

The most effective  method for secondary prevention  of acute rheumatic  fever
is intramuscular  benzathine  penicillin  G. However; prolonged  use of prophy-
lactic penicillin  may result emergence  of penicillin  resistant strains of strepto-
coccus  viridans  in  oral  mucosa. The  drugs  used  in  infective  endocarditis
prophylaxis  of patients with  rheumatic  heart  disease  (RHD)  for  dental, oral
and upper respiratory tract procedures are oral amoxicillin or parenteral ampi-
cillin. If there were penicillin  resistant strains of streptococcus  viridans in oral
flora,  amoxicillin and ampicillin would be ineffective  for infective  endocarditis
(IE)  prophylaxis. Thirty  patients  with  RHD  (15  female,  15  male)  aged
between  9  to  19 years (13.8–2.6  years)  who  have been  received  benzathine
penicillin prophylaxis for 4 to  108 months (36.5+32.4 months)  were enrolled
the study. In vitro susceptibility of streptococcus viridans which were isolated
from  gingiva  against  ampicillin, clindamycin,  cefazolin,  erythromycin,  clar-
ithromycin,  rifampin,  and  gentamicin  was  investigated  by  agar  dilution
method.  110 strains  of  streptococcus  viridans  were  isolated. None  of  the
isolated strains were resistant to ampicillin. Although previous studies demon-
strate that oral penicillin prophylaxis results emergence of penicillin  resistant
streptococcal  strains in oral flora this relationship  was not  clear cut  for  intra-
muscular  benzathine  penicillin  prophylaxis.  Our  study  showed  that  the
prolonged  use of  intramuscular  benzathine  penicillin  does  not  cause  ampi-
cillin  resistance  for  streptococcus  viridans.  In  conclusion,  we  suggest  that
ampicillin  and  amoxicillin  can  be  used  for  IE  prophylaxis  in  patients  with
RHD on benzathine  prophylaxis.

P716
Relationship  between  relative  lymphocyte  concentration  and  heart
failure  severity  in pediatric  patients with heart  disease
Masutani  S.,  Senzaki  H.,  Hoshi  R.,Taketazu  M.,  KobayashiJ.,  KobayashiT
Saitama,  Moroyama,Japan

Neurohormonal  factors  play important  roles in the  development  of conges-
tive  heart  failure(CHF).  Increased  cortisol  secretion  in  response  to the  stress
with  CHF  may  decrease  relative  lymphocyte  concentration  (%Lc), and  thus
%Lc may  be  related  to  the  severity  of CHF. To  test  this, we  investigated  the
relationship between %Lc and the severity of CHF in pediatric  patients with
heart  disease (n=190).The severity of CHF was graded  from 0 to 3 according
to the clinical signs and symptoms of CHF. %Lc was corrected  as %Lc /  age-
related  average  value  of  %Lc  (c%Lc), since  the  normal  range  of  %Lc  varies
with  age  during  childhood.  c%Lc  was  significantly  lower  in  patients  with
severe  CHF  (grade  3: needed  respiratory  management)  compared  to  other
patients (p<0.0001). This relationship  was observed  in a subgroup of patients
with  cyanosis (n=40, p<0.05)  or pulmonary high flow (n=45, p<0.05). c%Lc
of patients  in  grade  3 tended  to  rise after  resolution  of CHF. In  conclusion,
c%Lc is decreased with severe CHF in pediatric patients, and may be an inex-
pensive and  useful  marker for the development of CHF.

P717
Oral  anticoagulation  in  children:  evaluation  of  a  protocol-driven,
nurse-run  outpatient  clinic
K  Um,  C  Logan,  K  Prasad, M  Nathan,  N  Masani,  CR  Kirk,  DG  Wilson
Congenital  Heart  Disease  Centre, Cardiff, Wales, UK

Background  and  Methods:  Oral  anticoagulation  in  children  is  necessary
following  insertion  of  mechanical  valves and  some  cavo-pulmonary  proce-
dures. We  recently  changed  from  a junior  doctor  to  nurse-run  clinic. The
nurse obtained  finger-prick  INR  samples and prescribed  warfarin  according
to  a  newly-devised  anticoagulation  protocol. This  featured  desired  interna-
tional  normalised  ratio  (INR)  ranges  for  different  indications  and  dose
recommendations depending on INR measurements. Readings <1.8 or >6.0
and  those  +/-1.5  out-of-range  were  referred  for  senior  medical  advice.
Patient  records  were examined  to  assess the  efficacy  of the system. Results: In
the  30 months  commencing January  1998, 15 patients  aged  4  months-16.5
years  were  managed  in  the  clinic  (27 patient  medication  years).There  were
691 INR  tests with a mean of  16 days between samples. 50% of results were in
target; of  those  out-of-range,  37% were  above  target  and  63% below.  356
(52%) of  all INR  results led to a change  in warfarin  dose (average change  0.8
mg/day). 65% of  dose  alterations  (233/356)  deviated  from  protocol  guide-
lines. Reasons  for deviation  included: inappropriate protocol  (65%) including
inadequate  dose  range  (e.g. large  dose  increments; no  provision  for  higher
doses) or  lack of flexibility; rapid movement  towards non-target  range (25%);
other  factor  (e.g. surgery,  4%); or  unclear  reason  (6%). Concomitant  drug
administration in 7 patients had discernible effects  on the INR  (antibiotics-3,
anticonvulsant-1, other-3). 4 patients were admitted  a total  of 7 times  (mean
stay 3 days), 6 due to INR  >6  and 1  due to INR<1.8.There  were no  throm-
botic  or  haemorrhagic  complications. Conclusions: Anticoagulation  control
in children  is a clinical challenge. INR control with acceptable retest rates and
low  morbidity  can  be  safely  managed  by a specialist  nurse  with  appropriate
guidance. Further  development  of the anticoagulation  protocol  is required.

P718
Idiopathic  infantile  arterial  calcification: two  cases
Atiette  Meidert,  C.  Balling, K.  Wurster*,J.  Peters**J.  Hess
German  Heart  Center, Department  Of Pediatric Cardiology,  *Institute  Of  Pathology,
**Children’s  Hospital,Technical  University Of  Munich,  Munich,  Germany

Idiopathic  infantile  arterial  calcification  (IIAC)  is  a  rare  and  usually  fatal
disease. In 80% of the known patients death occurred in the first six months of
life. The  etiology  is not  determined. IIAC  is characterized  by calcifications  of
the  internal  elastic  lamina of the  large and medium  sized  arteries  along with
proliferation  of fibrous tissues within the intima. First case: A male three-week-
old-newborn  was admitted  to  the hospital with  upper  respiratory  tract  infec-
tion. His mother had had one stillborn and one child who died at the age of 10
weeks.This child presented shordy after admission with signs of cardiac  failure
and electrocardiographic  evidence of myocardial  ischemia. His clinical condi-
tion deteriorated  and  he died  in cardiac arrest. Second  case: A eight-months-
old-girl  with  clinical  signs  of  severe  mitral  valve  insufficiency  had  several
stenoses of the  left  coronary  artery with complete  occlusion of the  LCX on
cardiac catheterisation. A mechanical valve was implanted and she did very well
over the next  years without  cardiovascular problems. At the age of almost five
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years she  suffered  a cardiac  arrest  with  ventricular  flutter  and  was  successfully
resuscitated  at home. On  admission she presented with pulmonary edema, low
cardiac output and deteriorated  ventricular function on echo. Stabilization was
achieved in the intensive care unit.The  following days she deteriorated neuro-
logically  and  died  in  cardiac  failure  and pulmonary  edema  after  unsuccessful
resuscitation.As in most cases in the literature the diagnosis of IIAC was estab-
lished by autopsy. Some patients who were diagnosed with IIAC were  treated
with diphosphonate  successfully. Genetic counceling for the families  is necces-
sary  as an autosomal  recessive inheritance  is discussed.

P719
Accessory  orifices  of  the  atrioventricular  valve  in  atrioventricular
septal  defects: echo-morphologic  correlates
Mancuso D., Rigby M.,Frescura  C,  Anderson  R.H.,Tliiene  C,  Ho  S.Y
National Heart  & Lung Institute, London,  UK; Padua, Italy

Accessory orifice  within  an atrioventricular  (AV) valve represents a rare  form
of congenital  heart  disease but  can  have significant  effects  on  the patient. We
examined  the  anatomical  substrates  in  heart  specimens  and  in  patients  to
identify  features  that  may  help  in  diagnosis. We  studied  12 specimens  with
atrioventricular  septal  defects  (AVSD)  that  had  accessory  valvar  orifices  and
compared  our  findings  with  echocardiograms  from  13 patients.  Sizes  and
location  of the  accessory  orifices  were  analysed  and the  associated  anomalies
described. At echocardiography, we sought  to  establish any evidence  of valvar
stenosis  or regurgitation. Accessory orifices  were found  in association with  all
variants  of AVSDs. Three  anatomic  variants  were  identified: central  bridging
(36%), peripheral  bridging  (29%) and fenestration  (36%). Only one substrate,
bridging, was identifiable  at echocardiography.The  left AV valve was the most
involved  both  at  anatomic  (67%)  and  echocardiographic  (86%)  observation.
Left  ventricular  inflow obstruction  was found  in 9 patients and mild regurgi-
tation in 3. In patients with AVSD, parasternal and subcostal short axis sections
obtained  the  best  diagnostic  sensitivity. The  absence  of  the  usual  trifoliate
appearance  of the  left  AV  valve  was the  hallmark of the  lesion. As the  lesion
represents  an additional  risk factor on surgery  its recognition at  echocardiog-
raphy prior to any planned operation  is extremely  important.

P720
Coronary  pattern,  myocardial  perfusion  and  coronary  flow  reserve
assessed  by  positron  emission  tomography  in  patients  after  Fontan
like  operations
Hauscr  M.,  Bengel  F.M., KCihn A.,  Sauer  U,  Eicken A.,  Nekolla  S.C.,  Vogt  M.,
Lange R.,  Schwaiger M.,  Hess},
German  Heart Centre Munich, Dept. OfPediatric Cardiology, Munich,  Germany

Ventricular  dysfunction  frequently  observed  in  patients  after  Fontan-like
operations  (FLO)  is  a serious  complication  that  might  contribute  to  poor
long-term  results. Ischaemic heart  disease will have debilitating  consequences
on  a  Fontan  heart. Aim: Assessment  of  myocardial  perfusion  and  coronary
pattern  correlated  to  clinical  and  haemodynamic  parameters. Methods:  10
patients  (15.8  years  SD  5.1)  after  FLO  had  transoesophageal  echocardiog-
raphy  and  cardiac  catheterization  9.3  years  SD  4.2  after  surgery. Myocardial
perfusion  was assessed by NH3-PET  at rest and after  maximal  vasodilatation;
the results were compared with  10 healthy adults (26.1 years SD 6.3). Results:
Ventricular  function  was  normal  in  4,  and  reduced  in  6  patients.
Angiographically  6  had  a  spiral  course  of  the  distal  coronary  arteries.
Compared  to  normals  myocardial  blood flow (MBF)  at  rest  was  significandy
higher  in  the  FLO (0.99 SD 0.25  vs. 0.77 SD 0.17 ml/g/min. p<0.026), and
coronary  flow  reserve  (CFR)  was significantly  reduced  (2.5 SD 0.88  vs. 4.1
SD  1.01  p<0.0035)  especially  in  those  with  impaired  ventricular  function;
coronary  vascular  resistance  after  maximal  vasodilatation  was  significantly
elevated  in  the  FLO  (44.0  SD  18.3  vs. 28.3  SD  8.45  mmHg/ml/g/min.
p<0.007). Conclusion: Abnormal coronaries, altered MBF,and impaired CFR
are common findings in FLO; attenuated CFR and reduced ventricular  func-
tion  are significantly  correlated, seem to  progress with  time, and  may be risk
factors  for the long-term  outcome.

P721
Aortic  valve  prolapse  under the  age of  1 year in  supracristal  ventric-
ular septal  defect
Takukji Edagawa,  Kazuhiw  Mori, Tetsuya Manabe, Yasuhiro Kuroda
Dept  Of  Pediatrics,  School Of  Medicine,  University  OfTokushima,Tokushima,
Tokushima- City, Japan

The  aortic  valve prolapse  (AoVP)  usually begins  as early  as 2 years of age  in
supracristal  ventricular  septal  defect  (VSD). However,  recent  echocardio-

graphic  study demonstrates  that  aortic  valve involvement  can develop  during
younger  age. In this study, we investigated  the incidence  and characteristics  of
aortic  valve involvement  under  1 year  of  age by  using two-dimensional  and
color  Doppler  echocardiography.  >From  1983 to  2000,  140 patients  with
supracristal VSD  underwent  diagnostic  evaluation  at  our  institute  (VSD  and
AoVP  38;VSD, AoVP, and aortic regurgitation  (AR) 50,VSD without  aortic
valve involvement  52). In  these  140 patients, 5 patients  (3.5%) showed AoVP
under the  age of 1 year (mean age: 4.9 months after birth). AR  was recognized
in  3  cases  (3 months,  11 months, and  20 days after  birth, respectively), which
was  not  audible  in  either  case. Two  patients  had  a  mild  degree  of  failure  to
thrive. Four patients  were  male  and  1  was  female, indicating  male  predomi-
nance. In  the  youngest  case, both AR  and AoVP  developed  at  20  days  after
birth, and AoVP was recognized during both  systole and diastole. In this case,
her elder sister also showed supracristal VSD and AoVP. In  all cases, only patch
closure  of VSD  was carried  out, and AR  and/or  AoVP  improved  after  the
operation.  In conclusion,  3.5% of  patients  with  supracristal VSD  developed
aortic  valve involvement  under the age of 1 year. In a patient with  recurrence
of  supracristal VSD  in  siblings, aortic  involvement  might  occur  during  quite
early neonate period, and regular evaluation with echocardiography  is manda-
tory. Even in such  cases, early operation  ofVSD  closure is effective, and their

P722
Psychosomatic  development  in long term follow  up in children  after
arterial  switch  operation
Mludzik, K., MollJ.A.,  Buczek,A.,  Mazurck-Kula.A., Sysa,A., MollJ.J.
Cardiology  Clinic, Polish Mother’s Health Centre, Lodz,  Poland

The aim of the study was to assess the impact of risk factors appearing in peri-
operative  period  on  the  psychosomatic  development  in  children  5̂8 years
after  neonatal ASO. Between  1981 and  2000, ASO was performed  on  300 pts
with TGA  (94% in neonatal period). 41 children in  age 5-8  years entered  to
this study(28-TGA+IVS,l 1-TGA+VSD, 2-TGA+AAA). All patients were in
I  NYHA  class. None  of  them  required  medications.  Somatic  development
was estimated by BMI. Psychical development  was examined  using: interview
with  parents,Termann-Merill  and  Bender-Koppitz  tests, WISC-R  Score,
Wechsler  Inteligence  Scale of Children, family  and  tree drawing. Inteligence
(IQ), harmony of the development, visual-motor  coordination  were assessed.
Normal or higher level of IQ was confirmed  in 35 children  (85%). In 6 pts IQ
was slightly  lower  than normal.Visual-motor  coordination  was quite  normal
in 24 children(59%). Dysharmonic  mental  developement  was observed  in  19
pts (46%). In all patients except one somatic growth after ASO were in normal
range. Results of  those  study  were  correlated  with  following  features: Apgar
score, body weight,preoperative  status in modified  NYHA scale, age at  oper-
ation, aortic cross clamping time, postoperative period. Statistic tests (Shapiro-
Wilk,  Man-Whitney,  F-Snedecor,  Fisher, chi  2  and  logistic  regresion)  were
used. Significant  (p below  0,05)  correlation  was found  between  harmony  of
psychical developement  and preoperative NYHA  (in modified NYHA scale).
No  correlation  was found  among another  features.

P723
Longitudinal follow-up  of children  undergoing  surgery  for  tetralogy
of Fallot  in  Montenegro
Zckovic S., Simcunovic S. Joiwiovic I., Raspopovic B., Rudanovic R.
Medical Institute of Montenegro, Podgorica,Yugoslavia

In this study  we analyze a group of  18 patients  after  a complete correction  of
Fallot’s  tetralogy. The  aim  of  the  study  was  to  examine  the  results  of  the
complete  correction  and  to  estimate  the  life  quality  of  children  who  were
operated on.At the time of operation the children’s age ranged  from 6 months
to  11 years. Staturoponderal  development  was evaluated  before  and  after  the
surgical  treatment. We especially  emphasized  the  importance  of  echocardio-
graphic postoperative follow-up. Recanalization of’patch’ was found in 2 cases.
Eight patients still had enlargement of right ventricle. Patients who were oper-
ated on at the age of 10 and  11 have larger enlargement of right ventricle. Only
4  patients  had a significant  pulmonary  and  tricuspid  regurgitation  that  was
found  with  the  Doppler  method.  Pressure  gradient  ranged  from  35-40
mmHg. Ten  patients  had  pulmonary  stenosis  but  with  a very  small  gradient
between  right ventricle  and pulmonary  artery. The  duration  of postoperative
follow-up  was from  6 months  to  13 years  (mean  6.2  years). According  to
Binet-Simon’s  tests  we evaluated  that  IQ, with  majority  of  children, ranged
from  95-105. That  corresponds  to  slightly  lower  values compared  to  healthy
population. Social maturity  (SQ), according to  Doll’s scale, ranged from 85 to
122, which corresponds to  the values of healthy population. We conclude  that
our hypothesis is true: early diagnosis and operation of congenital heart disease
give better operation  results which directly enables better quality of life.
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P724
Digitized  ECG  recordings  in  the  premature  infant  <  32  weeks  of
gestational  age
LupoglazqffJM,  Denjoy  I, BeduA,  Maillard  C,  CasasopranaA,AujardY
Cardiology Department,  Hopital  Robert Debre, Paris,  France

Background  : QT  interval prolongation  is associated  with severe  ventricular
arrhythmias  such  as torsades  de  pointes  and  sudden  death.  Frequently  used
drugs  such  as cisapride, and  macrolides  are  known  to  prolong  ventricular
repolarizatio). Normal  values of QTc interval in prematures younger than 32
weeks are unknown. Methods  :We prospectively studied  104 healthy prema-
ture infants of gestational  age £  32 weeks during the first 10 days of life..The
12-lead digitized ECG  was recorded  at a sampling rate of 500Hz, stored and
transfered  to a PC. A dedicated  algorithm  allowed to quantify ECG parame-
ters. Results are expressed  as mean 1  SD. Results: Gestational age was 30,3 –
1,6  weeks, and birth weight  1351 –  341g).TheApgar  score  at 3 minutes was
,£ 7 in 9 cases  (9%). Corticoisteroids  were administred  prenataly  in 63 cases
(60%)  and  cafeine  postnataly  in  92  cases  (88%). A  central  catheter  was
inserted  in  78  cases  (75%). The  ECG  was recorded  on  day  4,4  –  2, 9. The
main ECG parameters were  the following  : HR  141 +  17 bpm, PR  interval
93 –  21 ms, QT  interval  290 –  32 ms and QTc  interval  441 –  33 ms. QTc
interval  was  >  440ms  in  52  cases  (50%). QTc  duration  was not  correlated
with  gestational  age  but  was  inversely  corralated  with  post-natal  age  with
QTc  longer  before  day 5 (448  –  33 ms, n  =  64  versus 430 –  29ms, n  =  40,
p=0,005). No  adverse  cardiac  events were reported  during a 1-year  follow-
up. Conclusion  :A QTc interval >  440ms was found  in half of the premature
infants  £  32  weeks. This  QTc  prolongation  was not  corralated  with  gesta-
tional age but  with post-natal age.

P725
It  is  not  mandatory  to  give  Aspirin  to  patients  with  modified
Blalock-Taussig  shunts
Sampaio  Nuncs  MA,  da  Cruz  E,  Ferreira  M,  Pedro A,  Sousa-Um  M,  Magalhaes
MP
Lisbon,  Portugal

Traditionally,  patients  having  undergone  palliative  modified  systemic-
pulmonary shunts have been treated with anti-platelet  doses of Aspirin. Based
upon our previous unpublished experience in another institution, and in spite
of controversial publications, we continue  to discharge  such patients  without
any anti-coagulation, with  the exception of Norwood  procedures, due to  the
well known risks of thrombosis of the  atretic segment  of the ascending aorta.
Between July  1998 and Novembre  2000, we performed  35 modified  Blalock-
Taussig  shunts  in  33  patients  aged  between  1 day  and  7  years  (median: 12
days), with  weights  between  1.6  and  29 kg  (median: 2.7kg). Indications  for
surgery  were  hypoplastic  left  heart  syndrome  in  8  patients  who  had  a
Norwood  procedure  (24.2%),  Fallot’s  tetralogy  in  6  patients  (18.3%),
pulmonary  atresia with  ventricular  septal defect  (VSD) in 6 patients (18.3%),
transposition  of  the  great  arteries  with VSD  and  pulmonic  stenosis  in  3
patients  (9%), tricuspid  atresia  in 4 patients  (12.2%), obstructive  rabdomioma
in  1  case  (3%), and complex  cardiac malformation  in  1 patient (3%).The size
of the shunt  varied  from  3 to 6 mm. Early  mortality  was  12% (4 patients)  in
total, 3 Norwood procedures and only  1 in 25 patients with shunt alone (4%).
The  5 surviving  patients  with  a Norwood  procedure  were  discharged  on
5mg/kg/day  of Aspirin. All  the  remaining  24  patients  have  been  followed
with  no  anti-platelet  therapy  for  a  range  of  1 to  26  months  (median:  9
months), until  indication  for further  surgical  therapy. So far, we have not  had
any complication  secondary  to partial  or  total shunt  obstruction. Hence, we
reckon that  in the view of potential  risks of anti-platelet  therapy, there are no
significant  benefits  in giving such treatment to these patients.

P726
A  case  of  isolation  of  the  left  innominate  artery  from  right  aortic
arch with chromosome  22qll.2  deletion
NakanoT,  HigakiT,Yamamoto  E,  Nagatani  K,Terada  K,Matsuda  O.,  MurakamiY,
Ohta  M, Takata H,  Cotoh  S, Miyazaki  M,  Suzuki.  Y, Kida  K, Tomino T, Nagashima
M
Department  Of  Pediatrics,  Ehime  Prefectural  Central  Hospital,  Ehime,  Matsuyama,

Japan

It  has  reported  that  22qll.2  deletion  syndrome  is  often  associated  with
various anomalies of delivatives of aortic  arch system. We experienced  a case
of chromosome 22qll.2  deletion  with  right  aortic  arch and isolation of  the
left  innominate  artery. The  patient  was  11-month-old  boy  who  had  been
diagnosed  as ventricular  septal  defect  (VSD)  and  sub-and  suprapulmonary

stenosis  (PS)  during  neonatal  period. He  had  a  simple  partial  seizure  with
spike  focus  on  left  parietal-temporal  area  at 7months  old. Hypoperfusion  of
the left temporal lobe was recognized on brain SPECT while no  abnormality
was found on brain CT  and MRI  studies. On angiogram the left  innominate
artery  (LIA)  was  isolated  from  the  aorta. The  right  common  carotid  artery
(RCCA)  and right  vertebral artery antegradely supplied  the right  semisphere
of the cerebrum  and then perfused  into the left-sided  cerebrum  via the circle
of Willis. The  RCCA  also  partially  drained  into the  left  common  carotid
artery  (LCCA)  through  the  thyrocervical  collateral  arteries. The  LCCA  and
left  vertebral  artery filled  retrogradely  and  connected  to  the  left  subclavian
artery. Accordingly,  the  closure  of VSD  and  release  of  PS  were  successfully
performed  without  any  deterioration  of  the  brain  function  postoperatively,
although  the  communication  between  LIA  and  aortic  arch  was  not  estab-
lished due to  a small diameter  of LIA (2.5mm). We consider  that  reconstruc-
tion  of  the  LIA  is  required  for  preventing  subclavian  steal  syndrome  is
required  in  future.

P727
The  impact  of  improved  echocardiographic  detection  o f  infective
endocarditis  on management  in the pediatric  age  group
Howaida  El-Said,  William  Ravekcs, Richardo Pignatelli, Mark  LeuHit, Louis  Bezold,
Carolyn Altinan,  Nancy  Ayres
Texas  Children’s  Hospital  (Baylor College Of Medicine),  Houston.TX,  USA

All patients evaluated  in our echocardiography  laboratory  for  infective endo-
carditis  (IE)  from  5/1994  to  12/1999  were  reviewed  to  evaluate  the  rate  of
detection, echocardiographic  presentations & their impact on management  of
IE. Results: 90  patients  were  identified.  46  had  positive  echocardiographic
findings (sensitivity  51%). 26 pts with indwelling lines were  excluded.Twenty
patients  were  analyzed  (median  age  6.5y,  range  0.142̂7).  Patients  were
divided  into  two  groups. Group A: no  previous  documentation  of  heart
disease (n=4). Group B: pts with CHD (n=16). Group B included:VSD (n=5)
(31%), aortic  valve  (AoV)  stenosis  (n=3)  (18%), Pulmonary  stenosis  (n=3)
(18%), residual  PDA after  device  closure  (n=l)  & miscellaneous  (n=4). Four
pts  had  a procedure  <1  month  prior  to  diagnosis  (3  cardiac  surgery  &  1
cardiac catheterization). Sinus of valsalva rupture (SVR)  was noted  in 4 pts (2
ruptured into the  LV, 1  into the  RV & 1 into the RA). Anatomic  involvement:
Mitral valve (MV) (n=6),AoV (n=6) (including the 4 with SVR),MV  &AoV
(n=3),TV  (n=l),  MPA  (n=3)  & Blalock  Taussig  shunt  (n=l).  Organisms
isolated  by blood  culture  included: streptococcus mitis (n=4), staphylococcus
aureus  (n=3), streptococcus  pneumoniae  (SP)  (n=2), enteroccocus  (n=2),
staphylococcus  epidermidis  (n=l)  & streptococcus  sanguis  (n=l).  Seven
patients  had culture  negative endocarditis  (35%).Twelve  pts required  surgical
intervention  & 8 were managed  medically (5% mortality n=l). Only  the  left
sided  valves were involved in Group A (MV n=3 & AoV n=l).The  only  two
cases of SP bacteraemia  had SVR. Echo diagnosis of IE prior to clinical suspi-
cion allowed early treatment  in 3 patients. Conclusion: Improved  echocardio-
graphic  detection  of  infective  endocarditis  allows early  diagnosis, which  may
decrease  mortality.  Clinical  suspicion  of  Sinus  of  valsalva  rupture  should  be
higher with streptococcus pneumoniae  bacteraemia.

P728
Cardiorespiratory capacity in young patients after corrective  surgery
for tetralogy of  Fallot
Heusch,A.,  Reitz,  M.,  Deuaen,  M.,  Schmidt,  K.C
Department  Of  Pediatric  Cardiology,  University  Medical  Center,  Duesseldorf,
Germany

Impaired RV-function following repair of tetralogy  of Fallot (TOF)  may lead
to  reduced  cardiorespiratory  capacity. Exercise  testing  with  continuous  O2-
uptake  measurement  allows  an  objective  assessment  of  the  cardiorespiratory
capacity. We  used  exercise  testing  to  study  cardiorespiratory  capacity  in
patients  after TOF  repair. We measured  maximal oxygen  uptake  (VO2 max),
carbon  dioxide  output  (VCO2), anaerobic  direshold  (AT), heart  rate  (HR),
and  blood  pressure  (BP)  during  treadmill  testing  using  a  modified  Bruce-
protocol. Consecutive TOF patients  after  a mean follow-up  of 9.8+3.4  years
(N=38,22  male and  16 female, mean age  12.3 years, range  6̂18) were subdi-
vided by type of surgical intervention (sub- or transannular patch).The  results
were compared with  those of an age-matched  control group (N=47). Mean
exercise  time  was shorter  in the TOF group  (12.06+2.4  vs  14.34–2.3  min.;
p<0.001)  and  bothV02  max  as well  asVCO2  were  lower  (29.7–7.0  vs
41.918.5 ml/kg/min, p<0.01;  1.23–0.6  vs 1.74–0.8  1/min, p<0.01, respec-
tively).AT was reduced in the TOF group (17.415.1  vs 23.612.3 ml/kg/min,
p<0.01). There  was no difference  in increase  of heart  rate  or blood  pressure.
Between  the TOF  subgroups  there  were  no  differences  in  the  parameters
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except  for  exercise  time  (10.4–1.5  vs  12.5+2.3  min, p=0.01).  Conclusion:
Exercise capacity is reduced after repair ofTOF.The  type of corrective surgery
in our  study  group  did not  influence  cardiorespiratory  capacity during  mid-
term  follow-up.

P729
Health  status  and quality of life  in children with Transposition of the
Great Arteries
Erin  Culbert, Brian McCrindle,  GeraUine  Cullen-Dean, Jay Joseph, William  G.
Williams
Queen’s University, Kingston,  ON,  Canada

The transition from the atrial to the arterial switch operation for treatment  of
transposition of the great arteries  (TGA)  was based on optimizing  long-term
outcomes  and  quality  of  life  (QOL).We  sought  to  assess  health  status  and
QOL  in  children  after  surgery  for TGA  during  the  time  of  transition  in
management  strategy. Children  previously  enrolled  as neonates  in  a prospec-
tive study of the Congenital Heart  Surgeon’s Society between  1985 and  1989
were  eligible. Presumed  survivors  were  sent  a medical  follow-up  question-
naire  and the  Child  Health  Questionnaire  for  completion. Of 704  presumed
survivors, 306  children, mean  age  13–1  years, completed  the  questionnaires
(44%),  including  215  males  (70%). Diagnosis  included  simple TGA  in  202
(66%),TGA withVSD in 84 (27%) andTGA withVSD and PS in 20 (7%).The
operative repair was by arterial switch in  189 (62%), atrial switch in  105 (34%;
Senning  in  58, Mustard  47), and  Rastelli  in  12  (4%). Overall, QOL  scores
were  significantly  higher  than  normal  control  population,  except  for  self-
esteem  (e.g. physical functioning=  93.2 vs. 88.8 out of 100,p<0.01). Children
after  an arterial switch scored significantly  higher than  after  an atrial  repair in
the  areas of physical  functioning  (95.7  vs. 91.2, p<0.01), bodily  pain, general
health  perceptions,  mental  health  and  self-esteem,  with  no  differences
between  the  Senning and Mustard patients. Multivariable  analysis  confirmed
the independent  relationship  of type  of operation  to QOL  scores. Additional
variables, including medical status, physical, behavioral and learning problems,
and  developmental  milestones  as  assessed  at  follow-up  were  appropriately
related to high and low scores on QOL scales addressing similar issues. QOL
in children appears to be better with arterial than atrial switch. Factors predic-
tive of better QOL need  to be further  defined.

P730
Time  course  of  procalcitonin  serum  levels  after  cardiac  surgery  in
children compared  to  other  markers of  inflammation
A.  Kuehn, Ch. Rochlig, R. OberhoffcrJ. Hess
Deutsches Hcrzzentrum,  Muetichen,  *Kinderklinik der Technischcn  Universitaet,
Muenchen,  Germany

Cardiac  surgery  induces  a  systemic  inflammatory  response  syndrome
(SIRS)  causing an  increase of different  markers of inflammation. Therefore,
differentiation  between  bacterial  infection  and  SIRS  in  the  postoperative
period  is  difficult.  In  contrast  with  classic  inflammatory  indicators
Procalcitonin  (PCT)  is  considered  to  undergo  only  minor  increases  after
surgery. Methods:  Plasma  serum  levels of PCT, C-reactive  protein  (CRP),
Interleukin  6  (IL-6)  and  Interleukin  8  (IL-8)  were measured  in 64  patients
with  congenital  heart  disease  (mean  age  5.3  years)  who  underwent  cardiac
surgery. Blood sampling was performed  preoperatively, on  the hours  1,4,12
and the  days  1 to 6 after  the operation. Results: Maximum PCT  levels were
found  at the  first  postoperative  day (mean  5.2  +-  1.1  ng/ml). CRP  showed
its peak two  days later  (mean 84.6 +-  7.3 mg/1). Highest  mean  values of IL-
6 and  IL-8  were 254.82 +-  44.2 pg/ml  respectively  51.3 +-  12.5 pg/ml  12
hours after  surgery.The difference  in time where the maximum serum levels
were  observed  was  statistically  significant  (p  <  0.001).  Conclusion:  PCT
exhibits  an  increase  in all patients similar to  a more  delayed change of CRP
leveb. As expected  IL-6 and IL-8 peaked earlier.Thus, PCT provides -  apart
from  its different  kinetic ^  no advantage in the discrimination of SIRS  from
bacterial  infection  in  this group of patients.

P731
Psychsocial  competence  and  intellectual  skills  in  a  dolescents  with
congenital  heart  disease
Stein J.I.,  Lemp S.,  Hirner  B.,  Kaschnitz W.,  Strohmaier  S., Tax Ch.,  Camillscheg
A.,  BeitzkeA.
Department  Of Cardiology,  University  OfGraz,  Graz, Austria

An  increasing  number  of patients  with  congenital  heart  disease  are  reaching
adolescence and adulthood due to corrective surgery.They are mainly in good
hemodynamic  state  and  good  physical  condition. We  tried  to  assess  also  the

intellectual  skills and  psychosocial  state. Questionnaires  like  Meyer-Probst
Encephalopathy-Q.,Youth-Self-Report  (YSR), Child  behaviour  checklist
(CBCL)  were  distributed  to  the  parents  and  patients  and  a  Hamburg-
Wechsler-Test  (HAWIK)  and Test  of  variables  of  attention  (TOVAC)  were
performed. There  was a control  group  (I, n=20)  consisting  of patients  with
innocent  murmurs, or  mild  CHD  without  any  necessity  for  treatment.  In
Group  II  (n=21)  were pts after  corrective surgery  for  acyanotic CHD  and in
group  III  (n=20)  those  after  corrective  surgery  for  cyanoric  lesions. Groups
were  comparable  for  the socio-economic  state of the  family, and  age and sex
distribution  (mean  age  11,8  years). HAWIK: There  was  no  diffrence  in  the
overall  intellectual  skills  and  the  verbal  part. Significant  differences  could  be
detected in the mathematical part  (II worse than I p<0.01),in  activity skills II
and  III both worse than I (p<0.01)  as they were in the visual part (p< 0.008).
No  significance  was  found  in  the  CBCL  and TOVAC, althuogh  in  all  test
group  I was best and  III better than  II. To explain  the  higher  results of group
III compared  to  group  II  we  suspect  a more  intensive  training of  the  pts  in
group  HI  as they  are  more  taken  care  of  for  theior  cardiac  problem  too.
Problems in social competence and logical thinking are also influenced  by the
family  background.  Overall  we  found  our  adolescents  very  well  adapted  to
their situation. Further  studies for the longterm  problems  ̂job, pregnancy  -
are to be carried out.

P732
Purulent  pericarditis  in  childhood
Ozbarlas  N., Kucukosmanoglu  O.,Erdem S.,Yaliniz H.*,Salih  O.K.*
Department of Pediatric Cardiology,  *Dcparlment of Cardiovasculcr Surgery,  Faculty
of Medicine,  University ofCukurova, Adatta, Turkey

The  patients with purulent  pericarditis  admitted  between  1993 and  2000  to
university  hospital  were  analyzed  retrospectively  for  their  etiology, manage-
ment and prognosis.Total number of patients  was 22; 15 boys and 7 girls with
a  mean  age  5.6+4.7  years  (range: 6  months  to  13  years). Most  of  children
presented  with  fever, tachypnea  and  chest  pain. Cardiac  tamponade  was not
seen  in any children. The preceding or concurrent  infections  were septisemia
(n=8, four  of them  were septic arthritis), infective  endocarditis  (n=2), pneu-
monia (n=l). 11 patients had no evidence of other  focal infection.All  patients
were  started  on  parenteral  antibiotics. Subxiphoidal  pericardial  drainage  was
performed  in 14 cases for diagnosis and treatment, than all of them  underwent
surgical  drainage. Five patients  received  only medical  treatment  (antibiotics).
Three  patients underwent surgical  drainage without  subxiphoidal  pericardial
drainage. Staphylococcus aureus  was the most frequent  causative organizm  of
purulent  pericarditis  (n=9). Other  organizms  were  Streptococcus  pneumo-
niae  (n=2),  Escherichia  coli  (n=l),  Haemophilus  influenzae  (n=l),
Mycobacterium  tuberculosis  (n=l),  Leptospira  (n=l).  No  microbiOologic
agent  was found  in seven patients. Seven  children  died becouse of sepsis, the
remaining  15 made  a complete  recovery  and  non  of them  had  constrictive
pericarditis approximately in five years. In conclusion, purulent  pericarditisis a
common  disease  in  our  country. There  are so  many  microbiologic  agents of
purulent  pericarditis  and its mortality  is high.

P733
Outcome of balloon dilatation of native and recurrent coarctation of
the  aorta  at a European Tertiary  Care  Centre
CilliersA.M., Eyskens B. GeuHllig M.
University Of The Witwatersrand, Johannesburg,  Gauteng, Johannesburg,  South
Africa; Leuven, Belgium

All  75  balloon  dilatation  procedures  performed  on  67  patients  with  both
native  and recurrent  coarctation, at a European Tertiary  care center  between
1993  and  1998  were  analysed  retrospectively. There  were  35  patients  with
native  coarctations. Mean  age  was 9 years (range, 2 months  to  45  yean).The
mean  peak  to  peak  (PTP)systolic  pressure  gradient  decreased  from  27.8  –
15.1 mmHg to 9.9  +  9.2mmHg  (p <  0.05). A PTP gradient of <  20mmHg
was achieved  in 30/35 patients (86%). Five patients have developed a recoarc-
tation. One  has undergone  surgery, 1 patient  received  a stent, two  are being
followed up conservatively and another died during surgery for a second stage
Norwood  operation. A PTP  gradient  of  >  20 mmHg  was  achieved  in  5
patients. Three  patients  underwent  surgical  correction, and 2 being  followed
up  conservatively. There  were  32 patients with  recurrent  coarctations. Mean
age was  12 years (range, 1  month to 42 years).The mean PTP systolic pressure
gradient decreased from 35.2 – 21.0mmHg to  15–  12.1 mmHg (p <  0.05).A
PTP  gradient  of  <  20mmHg  was achieved  in  26/32  patients  (81%). Five of
these  patients  required  repeat  balloon  dilatation  procedures  after  recurrence
of their coarctation gradients.A PTP gradient of > 20 mmHg was obtained in
6  patients  immediately  following  balloon  dilatation.  Only  one  patient
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required  surgery, one  patient  underwent  a stem  implantation  and  another
patient  required  repeat  angioplasty  for  a  residual  stenosis. The  remaining  3
patients  are  normotensive  and  being  followed  up  conservatively.
Complications  of the  procedure  are  discussed. Details of stent  implantations
and repeat procedures are outlined. In conclusion, satisfactory  immediate  and
medium  term  results  for  balloon  dilatation  of both  native  and  recoarctation
are achievable with  few complications  in selected patients.

P734
The  analysis of nonlinear  dynamics  of the  heart  rate variability  pre-
and post-operation  in congenital  heart  diseases
Han  Ling, Liu Yiwei,  Luo  Yi.
Beijing Anzhen  Hospital,  Department  Of  Cardiology,  Beijing, People’s Republic  Of
China

Objective To investigate  the  clinical  significance  of the nonlinear  dynamics
method  in  analyzing  the  heart  rate  variability  (HRV)  of  congenital  heart
diseases (CHD). Methods By using the nonlinear  dynamics method and  the
power  spectrum  method,  the  authors  analyzed  the  HRV  signals  pre-  and
post-operation  in 2 groups of CHD patients, ventricular septal defect  (VSD)
and Tetralogy  of  Fallot(TOF). Results  1. There  were  no  significant  differ-
ences  of  all  indices  between  two  groups  pre-operation  (P>0.05). 2. The
indices of the  power  spectrum  and  nonlinear  dynamics pre-operation  were
significantly  different  from  those post-operation  (P<0.05, P<0.01). 3. After
operations, the indices of nonlinear dynamics inTOF group were  significant
lower  than  those  in VSD  group  (P<o.o5), but  power  spectrum  indices
showed no difference. 4. Before operations, the Poincare plot of HRV in two
groups  of  patients  displayed  the  pattern  of  comet. After  operations,  the
Poincare  plot  ofVSD  patients  showed  the  torpedo  pattern  at first and  then
gradually  changed  to  the  cometic  pattern  at  the  10th  day  after  operations.
The Poincare plot ofTOF  patients showed the complex patterns after  oper-
ations,  and  remained  in  this  pattern  at  the  10th  day  after  operations.
Conclusion  Nonlinear  dynamics  method  seems  to  be  a more  sensitive
method  than  the  traditional  method, and might  provede more  information
about  unexpected  incidents of heart  diseases.

P735
Major coronary  artery  anomalies  in  childhood
De WolfD.,  Suys  B.,  VcrcmysseT., Blom  JY,  OttctikampJ.
Pediatric  Cardiology Client  University  Hospital,  Gent,  Belgium

Coronary  anomalies  are  rare  in  children.  Over  a period  of  10  years,  we
reviewed  the  data  of  children  with  serious  coronary  artery  disease. Twenty-
seven  patients  were  selected  (10  m-17  f,  age  at  diagnosis  lm-14y). A  heart
murmur was found  in 85% and signs of heart  failure  in 41%. Cardiomegaly or
pulmonary  congestion  was  found  in  85% and  only  26% showed  a  normal
EKG. Echocardiography  detected  coronary  dilatations  in 70%, decreased  LV
function  in  55%, mitral  incompetence  in  41% and  anomalies  of  the  mitral
papillary muscles  in 30%. In  12 patients, abnormal origin of the  left  coronary
artery  from  the pulmonary  artery  (ALCAPA)  was diagnosed, coronary  fistula
in  10, coronary  stenosis  in  4  and  coronary  thrombosis  in  1. Treatment
consisted  of re-implantation  in  the ALCAPA group: 1 died. In the  coronary
fistula  group, all except one were succesfully  treated surgically or by interven-
tion. In the 4 patients with coronary stenosis, 3 were succesfully  treated surgi-
cally,  and  1  died. The  child  with  coronary  thrombosis  could  be  treated
medically. Conclusion:  severe  coronary  lesions  are  rare  in  childhood,  with
varying clinical  presentation. However, echocardiography  can  give a decisive
clue to diagnosis. Successful  therapy is available for  most of the cases.

P736
Musculoskeletal  deformities  in  children  after  thoracotomy  for
congenital  heart  disease
Elshershari H.,  Bal  S.,  Celiker  R.
Ankara,Turkey

The  standard  surgical  approach  for  closed  heart  procedures  in  small  infants
and children are done  via a posterolateral thoracotomy incision which  results
in the  division  of the  latissimus dorsi  and serratus anterior  muscles. We  have
followed  the evolution  of 42 children  (22 boys and 20 girls) operated  with a
left  and right  sided  posterolateral  thoracotomy  in  the  forth  intercostal  space
for congenital  heart  disease between  1983 and 2000. Additional  median ster-
notomy  was done  in 9  (21%) patients. Mean  age during operation  was  10 –
3.4 yrs (range lmonth-13 yrs).These patients (pts) were evaluated at mean age
of  10 –  5.1  (range  1-22)  yrs. The  evaluation  was performed  an  average  of 6
(range  1-12)  yrs after  thoracotomy. Thirty-nine  (92%) of the  pts had  signifi-

cant  musculoskeletal  deformities:  1) A  scoliosis  of  10  degrees  or  more  was
observed  in  14 pts  (33%), in  11 pts scoliosis  was  clinically  and  radiologically
detected  while  in 3 it  was diagnosed radiologically. Seven (50 %) of these pts
had aortic coarctation; 2)  19(45%) and 6(14%) pts had prominent  elevation of
the  left  and  right  shoulder, respectively;  3) Twenty-five  (60%), 5  (12%) and  3
(7 %) pts had left, right  and bilateral

P737
Rheumatic  Fever  in Western Australia  ^  a  15yr  experience  from  the
tertiary  children’s  hospital
Mary  Tallon,Jim  Ramsay
Princess Margaret Hospital,  Perth, Australia

Introduction:  Princess  Margaret  Hospital  (PMH)  is  the  only  tertiary  paedi-
atric  hospital  in Western Australia  (WA).The  purpose  of  this  study  is  to
describe the clinical experience  with rheumatic  fever  (RF)  at PMH  from Jan
1986 Ĵune  2000. Methodology: A  retrospective  clinical  review  of  medical
records  was  conducted.  Patients  were  identified  using  the  PMH  coding
system.Those  included had to meet the revised Jones criteria. Results: Forty-
six  patients  were  identified  with  44  being  indigenous  and  27  female. Age
range: 18 months  to  17 years. There  was no  evidence  of  a  reduction  in  the
number of admissions/year during the study period. Major  presenting clinical
criteria: Arthritis ^  11, carditis ^  14 and chorea  ^  24. Eight  patients had more
than one major criteria. A previous history of R F  was recorded  in 25% of first
admissions. Forty-five  patients  had echocardiography  with  32  found  to  have
trivial  to  mild  mitral  regurgitation  (MR)  and only  12 of those  had  a cardiac
murmur  detected. Patients with moderate  carditis  accounted  for  the  longest
mean  stay of  31  days. Four  patients required 6  surgical  procedures  including
two  mitral  valve  replacements.  Compliance  with  IM  bicillin  in  the
Metropolitan  area  demonstrated  only  47% continue  to  have  regular  injec-
tions. Outcome: No deaths were recorded acutely or on follow -up.There was
a  recurrence  rate  of  25%. No  patients  reliably  receiving  prophylaxis  had a
recurrence. Of the patients presenting with significant  carditis, 36% eventually
required  surgery Conclusion: Acute RF and chronic  rheumatic  heart  disease
continues to present to PMH and cause significant morbidity amongst indige-
nous children  in WA. Clinical  follow  up and penicillin  compliance  is a major
challenge  for  health  professionals. Echocardiography  is  very  valuable  to  aid
the diagnosis of RF by demonstrating sub-clinical  val

P738
Positive  blood  cultures  in  children  with  structural  heart  disease: do
they have infective  endocarditis?
Starr M.,  Mas  C.,  Menahem  S.
Royal  Children’s  Hospital, Victoria, Parkville, Australia

Patients  with  structural  heart  disease  (SHD)  and  bacteraemia  are  generally
considered  at  risk  for  developing  infective  endocarditis  (IE). However,  the
diagnosis  is often  uncertain, and  it  is unclear if and  for  how long they should
be treated.We retrospectively reviewed 51 such patients  over a 5-year  period.
Medical  records, echocardiography  and  laboratory  results  were  reviewed.
Patients  were  classified  according to  the  Duke  criteria  for  IE  as having  defi-
nite, possible or rejected diagnosis of IE.To ascertain whether  any patient with
a diagnosis of rejected  IE subsequently developed  the disease, follow-up  eval-
uations  in  the  12  months  after  discharge  were  also  reviewed. The  most
common  organisms cultured  were coagulase negative  Staphylococcus  species
(59.2%),  and  Staphylococcus  aureus  (14.8%). Up  to  40% of  the  positive
cultures  were  considered  to be  possible  contaminants. None  of the  patients
had  definite  IE  according  to  Duke  criteria.  Eleven  patients  (22%)  were
defined  as having possible IE, and the  diagnosis  was rejected  in the  remainder
(78%). Of those that were rejected,  18% had a  firm alternate  diagnosis, and  in
82%, the  clinical  manifestations  resolved  in  under  4  days of  antimicrobial
therapy. None of the patients went on  to develop IE. Positive blood cultures in
children  with  SHD  do  not  necessarily  imply  IE. The  diagnosis  should  be
considered  in  all such  patients, but  the  decision  to  treat  as  IE  is guided  by
careful  consideration  of clinical  and  laboratory  data. Brief  courses  of antibi-
otics  may  be  adequate  in  some  patients  provided  they  are  reviewed  closely.
The Duke clinical criteria  for  IE appear to be  applicable to  children.

P739
Cardiac  troponin  I  following  congenital  heart  disease  surgery  on
bypass ^  prognostic  relevance  and normal  ranges
MorwoodJ.G.Justo R.N.,  Graham  P., PotterJ.Jalali H.,Ward  CJB.,PohlnerP.G.,
Radford  D.J.
Tlie  Prince Cliarles Hospital,  Queensland,  Brisbane,  Australia
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Serum  cardiac  troponin  I  (CTNI)  is  an  established  marker  of  myocardial
damage in  adults but  not  children. Previous studies with  small numbers  have
shown an  association  with more  complex  surgery  and  increased  post-opera-
tive morbidity.  137 children undergoing surgery on  cardiopulmonary  bypass
were  prospectively  enrolled  with  measurement  of CTNI  (Dade  Behring
Dimension heterogeneous immunoassay)  at 0,4,12,24  and 48hrs after admis-
sion.This  data  is combined with measurements on 80 patients  retrospectively.
CTNI  was compared with ICU  variables. Surgical procedures on 217 patients
included  patch  closure VSD  (n=44), repair  tetralogy  of  Fallot  (n=19), suture
closure ASD (n= 16), conduit  replacement  (n=13) and arterial switch (n=12).
Median  patient  age  1.2yrs. (range  2  days  to  16yrs). Mean  bypass  time  was
113–67mins  and  x-clamp  53–45mins.  Patient  mortality  was  1.8%.  On
univariate  analysis CTNI  at all times individually  correlated with  in order  of
strongest  correlation:  bypass  time,  dobutamine  requirements,  dopamine
requirements, x-clamp  time, dialysis requirement, nitric  oxide  (NO)  require-
ment,  and  ventilation  time. There  was  a strong  linear  association  between
bypass  time  (p=0.007), adrenaline  requirement  (p=0.01), NO  requirement
(p=0.02), and  mortality  (p=0.03)  with CTNI  over  time. CTNI  was  signifi-
cantly different  for the most common procedures: patch VSD, repair  tetralogy
of Fallot, suture closure ASD, conduit replacement and arterial switch with the
difference  greatest  at the immediate and four hour samples and becoming less
significant  with  the latter samples.Within  the arterial switch group there  was
very  high  correlation  with  CTNI  at  all  times  with  x-clamp
time(r=0.79-0.96),  bypass time  (r=0.7-0.9), ventilation  time  (r=0.70-0.82),
dobutamine  requirement  (r=0.680̂.85)  and  dopamine  requirement
(r=0.69-0.83). Weaker correlation  was seen with some of the  variables in the
other surgical  groups. CTNI  is a useful  marker  following  cardiac surgery but
may be most  predictive  in patients following arterial  switch.

P740
Intrapulmonary  shunting  through  bronchial  circulation  after
surgery  Tor congenital  disease
W.B.  Knight,  R.B.B.  Mee*
Women’s  And  Children’s  Hospital,  North  Adelaide,  Australia;  *Centerfor  Pediatric
and  Congenital  Heart  Diseases, Cleveland  Clinic,  Cleveland,  OH,  USA

Two unusual cases of shunting through the bronchial circulation are reported,
both ameliorated by catheter intervention  therapy. In one case of simple trans-
position of the great arteries following  arterial switch operation, dilatation  of
the  left  ventricle  was  investigated. The  only  possible  cause  detected  was  an
angiographically  large  shunt  through  a dilated  bronchial  arterial  circulation
arising  bilaterally  from  the  thyrocervical  trunks  and  from  the  thoracic
descending aorta  and draining  via the pulmonary  veins. Coil embolization  of
these bronchial  resulted in acute reduction of bronchial flow and reduction  in
left  ventricular  dimensions.  In  a  second  and  unique  case  of  left  atrial
isomerism  with  total  left-sided  pulmonary  venous obstruction  resulting  from
drainage of the  left  pulmonary  veins to a blind-ending  left  atrium  (absent  left
atrioventricular  connection  and  intact  atrial septum  with  no  egress  from  the
atrium), a dilated  plexus of veins had developed  along the  left  bronchial  tree,
coalescing  into  a  venous  trunk  which joined  the  hemi-azygos  vein. This
provided venous egress of the aterial supply to the lung which in this case and,
typically  for  cases of unilateral pulmonary venous obstruction, was a systemic
arterial  supply  from  bronchial  and acquired systemic arteries, with  associated
retrograde flow in the  left  pulmonary  artery. Following  atrial septectomy  and
total  cavopulmonary  shunt  (Kawashima  operation)  reversed  flow  in  this
dilated primitive  left  bronchial  venous system resulted in a significant  right  to
left  shunt  from  the  hemiazygos  vein  to  the  pulmonary  venous  atria  via
communications  with  the  pulmonary  veins. Embolization  of  this  dilated
primitive bronchial  venous trunk  resulted  in  improved systemic  arterial  satu-
rations. Following surgery  for congenital  heart disease, shunts which  are dele-
terious may develop through  the bronchial  arteries or veins and  these may be
amenable to catheter interventional  therapy.

P741
Pseudoaneurysm  of  right  subclavian  artery  following  modified
Blalock-Taussig  shunt: 2 cases  report
Sunlhom  Muangmingsuk,  Pornthep  Lertsapchareon, Vichai  Benjacholamas
Bangkok,  Tliailand

Infective  endocarditis  (IE)  is  still  an  important  problem  in  patients  with
congenital  heart  disease. It  is  difficult  to  be  diagnosed  especially  in  patients
with  palliative  shunt.  One  of  the  serious  complications  of  IE  is  mycotic
aneurysm,  which  can  lead  to  morbidity  and  mortality  due  to  aneurysmal
rupture. We  had  2  cases of huge  pseudoaneurysm  of right  subclavian  artery
developed  after  IE. The first  case  having  tricuspid  atresia, pulmonary  atresia,

with  right  modified  Blalock-Taussig  shunt,  had  pseudoaneurysm  of  right
subclavian artery, diameter 10x12 cm, demonstrated by cineangiography (Fig.
la,  1 b).This  patient  developed  respiratory  failure  and  required  ventilatory
support due to right lung atelectasis from mass effect  on right main bronchus.
She died in PICU.The second patient, a case ofTetralogy  of Fallot with right
modified  Blalock-Taussig  shunt,  had  pseudoaneurysm  of  right  subclavian
artery, diameter 4x6 cm, demonstrated  by echocardiography  (Fig. 2) with mass
effect  on right main bronchus.The patient underwent surgery for resection of
pseudoaneurysm  and died during surgery. We propose  that  the mechanism of
pseudoaneurysm  formation  in these 2 cases is secondary to ruptured  mycotic
aneurysm at the subclavian artery site of modified  Blalock-Taussig shunt.

P742
Spectrum  of  congenital  coronary  artery  anomalies:  an  institutional
experience
Shardha  Srinivasan,  Suja  Prabhakaran, Kshitij  K  Sharma,  KM  Cherian,  Usha  S
Krishtian
Chennai,  Tamil  Nadu,  India

Coronary artery abnormalities are often  a part of complex congenital  malfor-
mations of the heart or may occur  as an isolated defect. In either case they may
be benign or  have major  clinical  and surgical consequences. In this study we
have analyzed the spectrum of congenital coronary malformations  detected in
pediatric  patients referred  to a tertiary  care cardiology center.This  retrospec-
tive study included  1804 new patients evaluated in the OPD between January
1999 to July 2000. Surgical, echocardiographic, catheterization  and pathology
data were included  in this study. Coronary artery abnormalities were detected
in  76(7%)  of  the  patients. 92%(70)  had  anomalies  of origin  and  distribution
and  8%(6)  had  coronary  artery  fistulae. The  abnormal  coronary  was  an
isolated lesion in 21%(16) cases and  was an associated finding in the setting of
congenital  heart  disease  in  79%(60)  cases.  Potentially  important  lesions
included  ectopic  origin  form  the  pulmonary  artery(ALCAPA)  in  10.5  %,
ectopic  origin  of the  right  coronary  artery  from  the  ascending  aorta  or  left
sinus in 5.3%, single coronary  artery  in  10.5% and dual ostia of the  left  coro-
nary  system  in  2.6%. Other  abnormalities  included  variations  in  course  and
distribution  in 59.2%, coronary  artery fistulae in  7.9%, myocardial  bridges  in
1.3%  and  ostial  stenosis  in  2.6%. Associated  malformations  were  tetralogy of
Fallot  (42%), transposition  of the  great  arteries  (27.4%), septal  defects  (13%),
double  outlet  right  ventricle  (6.4%), truncus arteriosus  (3.2%), patent  ductus
arteriosus  (1.6%), supravalvar  aortic  stenosis  (3.2%)  and  cardiomyopathy
(3.2%). There  was a significant  association  of  coronary  artery  abnormalities
with  conotruncal  malformations  (67%, P<0.01). 85% case  were  identified
preoperatively  by  echocardiography.  In  conclusion,  coronary  artery  abnor-
malities can have important surgical and clinical implications and thus require
accurate  recognition.  Directed  echocardiography  now  enables  noninvasive
diagnosis in most cases.

P743
The  effect  of non-ionic  contrast  medium  on  renal  function  in  chil-
dren  with  organic  cadiac  lesions
A.  Kawakila,  K.  Toiyama,  N.  Iwasaki,  Y. Asazuma,  T.  Suita,  K.  Fujimoto,  Y.
Yamamoto,  S.  Ozawa,  T. Hayano, I. Shiraishi, T. Itoi,  K.  Hamaoka
Kyoto,Japan

To  assess the  effect  of non-ionic  contrast  medium  on  renal  function  in chil-
dren with  organic cadiac lesions, we studied the change of several renal  func-
tion  parameters  before  and  after  the  routine  cardiac  angiography  in  63
patients with  organic cadiac lesions. Serum creatinine(s-Cre), serum BUN(s-
BTJN),  urine  U-N-acetyl-beta-D-glucosanminase(u-NAG),  urine  beta2-
microglobulin(u-BMG),  urine  alpha  l-microglobulin(u-AMG)  values  were
evaluated  before  and  12  hours  after  angiography  using  three  non-ionic
contrast mediums:Iohexol  350mg/ml(n=10),Ioversol  350mg/ml  (n=31),and
Iopamidol  370mg/ml (n=22).There  was no significant  change in s-BUN  and
s-Cre.  However, u-NAG/Cre  ,u-AMG/Cre  and  u-BMG/Cre,  as  the  para-
maters  for  the tubular function, significandy  increased  12 hours after  angiog-
raphy. These  parameter  values  returned  to  the  pre-angiographic  values  2
weeks  later. There  was no  significant  difference  in  change  pettern  of  these
parameters  among  three  mediums.  In  neonates  and  infants(n=21),  renal
tubular  function  parameters significantly  increased more than in the older-age
children(u-NAG/C:16.3+/-8.5  to  48.3+/-38.9,  u-BMG/Cre:539.2+/-
834.5  to5252+/-10286,u-AMG/Cre:12.6+/-40.5  to 27.4+/-48.4, respec-
tively).  In  11  patients  with  CHF,  renal  tubular  function  parameters
significantly  increased  more  than  in  patient  without  CHF  (u-
NAG/C19.4+/-9.1  to 51.5+/-39.5,u-BMG/Cre:801+/-1121  to 6910+/-
13910,  u-AMG/Cre:22.4+/-57.0  to  53.9+7-64.5, respectively). This  study
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suggests that the non-ionic contrast medium have any pathologic effect  to the
renal  tubular  epithelium,  especially  more  significantly  in  children  during
neonatal and infantile  period, or with CHE

P744
Noncompaction  with  arcus aorta  anomalies
F.SedeJTutiaoglu, Serdar Kula,  Rana  Olgunturk
Cazi  University, Gazi  Hospital,  Besevler, Ankara,  Turkey

Noncompaction  of the  ventricular  myocardium  represents  an arrest  in the
normal  process  of  myocardial  compaction,  resulting  in the persistence  of
multiple  prominent  ventricular  trabeculations  and  deep  intertrabecular
recesses. A  mental  retardated  18-month-old  girl  with  tetralogy  of  Fallot
(TOF)  was referred  to our hospital for surgical treatment.. Her family  history
was unremarkable. Her brain CT showed multiple infarcts.The  echocardiog-
raphy showed aVSD, overriding of aorta, infundibular  and valvular pulmonary
stenosis, hypoplasia of pulmonary artery, and depressed left  ventricular systolic
function. At the cardiac catheterization, during the left  ventricle  angiography,
a thrombi moving from  the left  ventricle to ascendan  and to abdominal  aorta
has been  spotted.  Catheterization  was stopped  and she was transferred  to
intensive  care unit. The  observation  revealed  no neurological  symptom. Her
ECHO  examination  was redone, and trombi  with  lxl.5cm  dimensions was
seen in the left  ventricle apex .There were excessive prominent  trabeculations
in  the  left  ventricle  apex  and middle  portion  of the  left  ventricle  posterior
wall, and in the right  ventricular  apex. Echocardiographic  study  showed no
trombi  on the 4th of therapy. Beta  blocking  and anticoagulant  therapy was
started. However  she died  at the 3rd week  of therapy  because  of a  cyanotic
spell. Her sineangiocardiograms  showed TOF, and  right  arcus  aorta  with
anomalous  origin  of  left  subclavian  artery  from  the  descending  aorta, and
honeycombed  appearance of the apex and the half of the posterior wall of left
ventricle, and the apex  of right  ventricle  Prophylactic  anticoagulant  therapy
for  the  prevention  of the  embolic  episodes  should  be  encouraged  , and
echocardiographic  screening  must  be  done  in the  first  degree  relatives to
identity noncompaction  in the asymptomatic phase.

P745
Repair of complete  atrioventricular  canal  defect
John  Hewitson, Joint  Laiuretison,Johti Stirling
Cape Town, Western Cape, South Africa

In  the  period January  1995 to  November  2000, 49  consecutive  patients
underwent  repair  of  isolated  complete  atrioventricular  canal  (AVC) at the
Red  Cross  Children’s  Hospital  heart  unit  with a two-patch  technique  and
routine  mitral  valve ’cleft’ closure. A retrospective  review of these  49 patients
was done. Age at the time of repair ranged from  3 months to 85 months (mean
age 24 months). 15 patients were under  12 months of age. Previous  palliative
pulmonary  artery  banding  had  been  done  in 24  (49%), and 33 (68%)  had
Down’s syndrome. Rastelli classification was A (29 patients), B (5),C (12), and
unknown  (3). The  mitral  valve ’cleft’  was routinely  closed. A posterior  suture
annuloplasty  was required  in 13 patients. Patch augmentation of the posterior
leaflet  was done  in  2. Right  AV  valve  needed  repair  in  11 patients  (suture
annuloplasty  3, chordal  shortening  1, commissure  sutured  7) The  hospital
mortality  was 8% (4 of 49) and there were no late deaths. Before surgery 14%
(7)  of the  patients  had  severe  left  AV valve  incompetence,  30%  (15) had
moderate left AV valve incompetence, 35% (17) had mild left AV valve incom-
petence, and 20% (10) had no left  AV valve incompetence. 46 (93.8%)  had a
satisfactory  repair  of the  valve  (trivial  or no  incompetence),  and 2  patients
required  repeat  operation  for  significant  residual  mitral  regurgitation. A
further  2 patients  required  revision  of theVSD  patch. There  were  no  inci-
dences  of  heart  block. The  remodeling  of  the  atrioventricular  valves  in
patients  with  complete  atrioventricular  canal  defects  is a  crucial  part  of
surgical  repair. Variability  in  valve  morphology  is  an  important  factor.
Improved  understanding  of the  structural  and  functional  variability  of the
atrioventricular  valve in this lesion has resulted in gready improved success in
repairing the defect.

P746
Doppler  and color  doppler  flow  mapping of the patent  ductus  arte-
riosus  in preterm newborns  and clinical  findings
AfmtieJ. Y, Leone, C.R..
Pediatric  Cardiology  Department,  Heart  Institute  (inCor), University  of Sao  Paulo
Medical School, Sao Paulo, Brazil

To evaluate the relation between echodopplercardiographic  and clinical find-
ings in preterm newborns (PTNB) with Persistent Ductus Arteriosus (PDA),

61 PTN, with  mean gestacional  age 30+/-2w  and mean birthweight  1,2+/-
0,2Kg, were  prospectively  evaluated, since  the 2nd or  3rd day of  life, using
serial  echodopplercardiographic  with CFM examinations  in  order  to  deter-
mine the PDA diameter in mm, the presence of holodiastolic  retrograde flow
in the descending aorta  (RFAo), the direction  of shunting through the PDA.
A  clinical  evaluation  to  detect  the presence  of  clinical  signs  of  PDA was
accomplished  concomitantly. The  PTNB  with  PDA were  divided  into  2
groups: Group A  (spontaneous  closure  of  PDA  until  the 7th  day  life)  and
Group B (without  spontaneous  closure of PDA). Statistical  analysis  between
the  two groups  was accomplished  through  the student  t  test, Mann Whitney
and the Pearson’s Qui square test. Significance  was set at p<0,05.Twenty one
PTNB  showed  PDA(34,4%), being  7  from  the  Group  A and  14  from the
Group B.The  average diameter of the  PDA in Group A  was 1,4+/-  0,6 mm
and Group B 2,6 +/- 0,6 mm (p=0,001). RFAo occurred in 14,3% of Group
A and in 78% of Group B (p=0,01), and the presence of clinical signs of PDA
occurred  in  14,3% of Group A and 71,4% of Group B (p=0,013).The  direc-
tion  of shunting through  the PDA was left  to right  in all PTNB, and no  DA
reopened  after  its closing. Pharmacological  treatment  of  PDA  was accom-
plished  in  10 PTN of Group  B, having  been  successful  in  80%, in one a
surgical treatment  was done and the last 3, which didn’t show clinical signs of
PDA, died  in the 4th day of life  with pulmonary hemorrhage. Routine CFM
and echocopplercardiographic  examinations  in PTNB  in the the first  3 days
of life, could detect early the cases in which there  is an indication of pharma-
cologic treatment, even before  the presence of clinical signs.

P747
Cardiac  manifestations  of mucopolysaccharidosis  in  childhood
Jang  , G. Y,  Kim, S. Y,  MoonJ.R..,  Kang, I.S.Jin,  D.K.,  Lee,  HJ.
Samsung  Medical Center, Sungkyunkwan  Uniivrsity,  Seoul, Korea

To  assess the  cardiac  change  of the  mucopolysaccharidosis(MPS),  we evalu-
ated  the  30  children(age;2-17year-old,  male:female=28:2).  Results:  1)
Cardiac  involvement  was present  in  all patients.  2) The main  echocardio-
graphic  findings  were  the  abnormalities  of  mitral  valve(MV),  aortic
valve(AV), and  ventricular  wall  hypertrophy.  3)  Mitral  valve  abnormalities
were detected in 25 patients(83%); MV thickening without  mitral stenosis or
mitral regurgitation  in 9 patients, MV thickening with mitral regurgitaltion in
15 patients, MV thickening with mitral stenosis and mitral regurgitation  in 1
patient.  4) The AV abnormalities  were  noted  in  16 patients(53%); AV thick-
ening without  aortic stenosis or aortic  regurgitation  in 6 patients, AV thick-
ening  with  aortic  stenosis  in  6  patients,  AV  thickening  with  aortic
regurgitation  in 2  patients, AV thickening  with  aortic  stenosis  and  aortic
regurgitation in 2 patients. 5) The tricuspid valve thickening without  tricuspid
stenosis  and regurgitation  was detected  in  1 patient. 6)  Left  ventricular  wall
thickening  was detected  in 4 patients(13%)  and interventricular  septal  thick-
ening  in  6  patients(20%).  7)  As  the  type  of  MPS  was  mostly  type
11(21 /30)(type  1:3, type II; 3, unknown: 3), it was not possible to see the  differ-
ences  of  cardiac  manifestations  between  each  type  of MPS. Conclusions:
Although  most of our  children  with MPS did not have cardiac symptoms, all
patients  showed  various  cardiac  manifestations. Therefore,  cardiac  evaluation
should be performed  regularly in all MPS patients, also we recommend  infec-
tive endocarditis prophylaxis in MPS patients.

P748
The  impact of managed  care penetration on  utilization  of echocar-
diography  among  children  referred  for  the  evaluation  of  a  heart
murmur: A multi-center  study
Alexandra  Taylor,  Bernard J.  Clark  III, Lars C. Erickson
Department  of Cardiology, Boston,  MA,  USA

Background: Managed  care  plans aggressively  seek to contain  costs, but few
data  are  available  regarding  the impact  of managed  care  on  utilization  of
expensive  technologies  on  children  undergoing  subspecialty  evaluation.
Methods:To  assess the impact of managed care on utilization of echocardiog-
raphy, records  were  abstracted  for 1,077 children  up to 5 years of age newly
referred  to a pediatric  cardiologist for evaluation of a heart murmur  at one of
four  academic  tertiary  care  medical  centers. Results: Multivariate  analysis
revealed  that  the  fraction  of  managed  care  patients  within  an  individual
provider’s  case  load was a  strong  predictor  of whether  a  patient  would
undergo  echocardiography  (RR=0.85  [0.79,0.91]  p<.001  per  10% increase
in  managed  care  case  load). These  results  were  adjusted  for  patient  age, the
overall  utilization  of  echocardiography  for the  final  cardiac  diagnosis, the
provider’s  years of experience  and whether  the  provider  was a trainee. The
reduced  utilization  of  echocardiography  was  most  pronounced  among
patients with  cardiac  conditions associated with moderate  overall  utilization.
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suggesting  that  differences  in utilization  are most  marked  in a clinical  setting
where  the  indications  for  echocardiography  are not  clearly  established. Of
note, the individual patients  insurance  type  was not a significant  predictor of
echocardiography  utilization.  Conclusions:  Increased  managed  care  penetra-
tion was associated with reduced utilization of echocardiography among pedi-
atric  cardiologists, suggesting that financial incentives do influence  utilization
of costly resources in settings in which indications are not clearly established.

P749
Quantifying  and  minimizing  radiation  exposure  during  pediatric
cardiac  catheterization
Robert  M.  Campbell,  MargaretJ.  Strieper, Patrick Frias, Gitwiejeager,  Gitmy  Balfour,
Lyntte  Costello
Georgia, Atlanta,  USA

Pediatric  cardiac  catheterization  (CC) frequently  requires  prolonged  fluo-
roscopy  time  (FT). We  evaluated  two new  technologies-*a  collimator-
mounted  dosimeter  (DOS)  measuring  radiation  exposure  to  air, and
noninvasive  semi-conductor  dosimeters  (MOSFET),  measuring  skin
dose*during  CC. 44 patients  (pts) (4mo-20yr;  28M/16F)  underwent  CC
with  PA/lateral  fluoro. FT  was 1.44̂2.2min,  High  mA 60 fps fluoroscopy
(HMF)  vs. low mA pulsed fluoroscopy (LPF) settings were based on physician
preference.. The  following  correlations  (p<0.01)  were  identified:  1) FT to
DOS  and FT to  interscapular  MOSFET  (predicting  radiation  exposure and
skin dose, respectively, based solely on FT and fluoroscopy output  settings); 2)
using an inverse square relationship, DOS to MOSFET; 3) LPF vs. HMF DOS
and  MOSFET  doses. Subsequently  12 pts (2yr-18yr; 6M/6F)  were  studied
during general  anesthesia  radiofrequency  ablation  in the RAO/LAO  projec-
tions with 4 thoracic MOSFETs and a retro-cardiac esophageal MOSFET. FT
was  5.4̂ 150.4min. Correlation  (p<0.05)  was noted  between  1) FT and the
esophageal MOSFET dose; and 2) esophageal MOSFET dose vs. left  scapular
plus left  clavicular MOSFET radiation doses.Thoracic  MOSFETs outside the
direct  fluoroscopic  field  recorded  minimal,  if  any,  radiation  exposure.
Conclusion  1) DOS or MOSFET  can objectively  assess CC radiation expo-
sure; 2) minimal, if any, radiation dose is recorded  at distant sites not directly in
the  fluoroscopic  field;  3) MOSFETs  placed  at  interscapular, left  axillary, and
right  and left scapular sites can be used during CC to measure radiation expo-
sure  during  combination  of  PA/lateral  and  RAO/LAO  projections
commonly  used  in pediatric  CC; 4) strategies  to reduce  radiation  should be
employed during CC.

P750
Early  outcome  factors  ofjatene’s  operation  for  transposition of the
great arteries. Study of  120 neonates
D.M.Abellan,  S.C.  Gimenez,  E.Atik,  M.B.  Marcial,  M.B.Jatene,  VD.Aiello,
J.O.C.AulerJr,A.D.Jatenc,  S.A.  Olivcira.
Sao Paulo,  Brazil

The  purpose  of  this  retropective  study  was to  analyze  the  perioperative
factors  involved  with  cardiac  output,  acute  miocardial  infarction  or  imme-
diate  mortality  after Jatene’s  operation. From September 1984 to June 1998,
120 neonates with transposition of the great arteries (TGA) were operated at
our  Institution.  Ninety-one  (75.83%)  had  simple  TGA;  twenty-seven
(22.50%)  had TGA with  ventricular  septal  defect  and two  (1.66%)  had
double-outlet  rigth  ventricle. Their  average  age at the time of the  operation
was 12.58 + 9.17 days  (14̂3).  Their average weight at the time of the opera-
tion  was 3248.91 +366.64g  (2480.00-4430.00).As  Gittenberger-de  Groot’s
classification,  the  usual  coronary  artery  pattern  was found  in 88  neonates
(74.57%);  circunflex  originating  at right  coronary  artery  in  18 (15.25%);
single  left  coronary  artery  in three  (2.54%); inverted  coronary  artery  in one
(0.84%);  inverted  circumflex  coronary  with  rigth  coronary  artery  in two
(1.69%); intramural  left or  left  coronary  artery between  great arteries in  five
(4.23%);  intramural  left  anterior  descending  in  one  (0.84%).  Atrial
septostomy  was performed  in 86  (72.88 %). Forty-one  of them  (34.74%)
developed  low cardiac  output,  10 (8.40%)  acute  myocardial  infarction, and
31  (25.83%)  died.  By  logistic  regression,  the  results  showed  that  acute
myocardial  infarction  (p<0.01) and aortic crossclamping time (p<0.01)  were
the  risk  factors  contributing  to  low  cardiac  output.  Likewise  failure  to
perform  preoperative  atrial  septostomy  (p<0.01)  and the  cardiopulmonary
bypass  time  (p<0.01)  were  the risk  factors  to  acute  myocardial  infarction  .
The  cardiopulmonary  bypass  time  in  single, inverted  or  intramural  coro-
naries  arteries,  taken  as a whole  , was superior  to  cardiopulmonary  bypass
time when  the more common  patterns were found. Low  cardiac output (p<
0.01), acute myocardial infarction (p<0.01),and  sepsis (p<0.01)  were the risk
factors  to immediate  mortality.

P751
Mitral  valve  disease  associated  with  shone’s-like  complex:  anatomic
predictors of severe  stenosis
Peter C. Frommelt, MicheleA.  Frommelt
Children’s  Hospital  of  Wisconsin,  Medical  College  of  Wisconsin,  Milwaukee,
Wisconsin,  USA

To  assess  the incidence  and identify  anatomic  variants  predictive  of  severe
mitral stenosis (MS) in Shone’s complex, echo studies  from all pts with  mitral
anomalies  and LV outflow  and/or  aortic  (Ao) arch  obstruction  admitted  to
Children’s Hospital ofWisconsin  from  1991-97 were reviewed (n=24). All pts
had a mitral annular hypoplasia (mean diameter 8.5 + / - 1.2 mm) with restric-
tive leaflet motion and abnormal papillary muscle architecture at presentation.
Five pts (group  1) required  surgery  for MS at mean  age of 3.1  years; 19  pts
have not (group  2). All group  1 pts had a supramitral  ring (SMR)  intimately
adherent to the leaflets with a mean Doppler gradient of 12.8 + / - 3.6 mmHg
at  the time  of surgery. None  of the  group  2 patients  had SMR, but  all  had
trivial-moderate  MS during  infancy  (mean  gradient  5.8 + / -  2.7 mmHg;
range  3̂12 mmHg). Coarctation  (22/24  pts)  and bicuspid Ao  valve  (22/24)
were common in both groups. Long segment subaortic stenosis (subAS) with
discontinuity between the Ao and mitral  valves was consistently  identified in
all group  1  patients with an average Ao-mitral separation of 11.2 + / -  1.4 mm.
All group 2 pts maintained Ao-mitral  continuity and only rarely had discrete
subAS (6/19  pts); none  had tunnel  subAS. At F/U, three  of the  group  1  pts
have  trivial  MS (mean  gradient  5.2 mmHg)  after  surgery; the other  2  had
severe  MS post-op  and  died  following  mitral  valve  replacement  in  1  and
conversion  to single ventricle physiology in the other. There  was no Doppler
evidence  of MS in 14/19 group  2 pts at a mean F/U  interval of 5.1 + / - 2.3
yrs; the other 5 pts had trivial  MS. We conclude that surgical intervention for
MS with  Shone’s-like complex  is generally associated with SMR during early
childhood. It appears that aortic-mitral discontinuity and tunnel subAS occur
with  SMR and may also  predict  severe  MS. Mitral  annular  hypoplasia  alone
does not  predict  MS, even  with  parachute-like  changes, and  valve  function
frequently  normalizes during intermediate F/U.

P752
Effect  of  steroids  on  cardiac  function  of  patients  with  Duchenne
muscular  dystrophy
FoumicrA,  TliericnJ, Guertin  M. C.,  Brousseau Y,  Vanasse M
Montreal,  Canada

Long term  steroids  (S) have been  proven efficacious  in maintaining  muscular
strength in boys with Duchenne  muscular dystrophy (DMD). Significant  side
effects  such  obesity, short  stature, cataracts, osteoporosis are  encountered.The
effect  of such  treatment  on  cardiac  function,  a  major  determinant  in the
outcome  of  these  patients, has never  been  reported. A total  of 78  pts  with
DMD were studied. Echocardiographic parameters were compared in 36 boys
on  S (Deflazacort)  for a mean  period  of 18.8–  3.8 months  to 42 boys not
treated  with  S.At time of evaluation  pts receiving S were younger  9.9 – 2.9
years  compared  to  13.6 +  3.8. Systolic  blood  pressure  (BP) expressed  as Z
score was significantly  higher in pts receivings, 1.22 –  1.36  vs 0.23 –  1.09, p
=  0.001. Shortening  fraction  (SF) and ejection  fraction  were  higher  in pts
receiving S 31.0 –  5% vs 27 –  6%; 68 –  7% vs 60 –  9%, p<0.05. Left  ventricle
(LV) was dilated in the 2 groups, Z score 2.01 –  2.45 in pts receiving S vs 1.97
–  1.89 in pts not treated; p =  ns. Dilated  cardiomyopathy  defined  as a SF <
28% and/or  LV> 95th  percentile  for height  was present  in 19/36  (54%) pts
receiving S vs 29/42  (69%) in the others; p=ns. In conclusion, pts with DMD
treated with S  have a higher BP, their cardiac function  appears better, however
they  are younger. Longer  follow-up  is needed to evaluate the impact of S on
cardiac  function  in  patients  with  DMD. The  stress  of a  higher  BP on a
myocardium prone to dilated cardiomyopathy should not be  neglected.

P753
Cardiac  abnormalities  in  human  immunodeficiency  virus  (HIV)  ^
infected  children with  perinatal  transmission
Diogenes, S.B.,  Succi, R.S.,  Moises, V.A., Leal, S.M.,  Riivra,  I.R.,  Machado,D.M.,
Tatani, S.,  Carmllto.A.C.C.
Sao  Paulo, Brazil

To determine  the prevalence  of cardiac  abnormalities  in HIV-infected  chil-
dren with perinatal transmission, 100 children born to HIV-infected  mothers,
51 males and 49 females, ages ranging from  two months to twelve years, were
prospectively studied. Serial clinical examinations, electrocardiograms (ECG),
and  echodopplercardiograms  (ECHO)  were  performed  during  a  five-year
follow-up.The  patients were divided into  two groups: 1) control ^  52 serore-
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verters (non-infected); 2) infected group ^  48 children.The  latter were either
asymptomatic  (N  category  ^  14.6%)  or  symptomatic  (A, B, C  categories  -
85.4%).The  seroreverters  were  all clinically normal  children  with no  signifi-
cant  pathological findings in the ECG nor  in the ECHO.The  infected  group
displayed  the  following  findings:  1)  clinical  ^  fatigue  or  dyspnea  (45.8%),
tachycardia  (52%), pathological  murmur  (16.7%), pericarditis  with  cardiac
tamponade  (4.2%), and heart  failure  (27%); 2) ECG; sinus tachycardia  (52%),
right ventricular conduction delay (18.7%),T wave abnormalities (35.4%),  LV
overload (12.5%),RV overload (4.2%);3) ECHO:LV dysfunction  (12.5%),LV
dilation (12.5%),RV dysfunction  (2%),large pericardial effusion  (4.2%),mitral
regurgitation  (12.5%), tricuspid  regurgitation  (8.3%), and pulmonary  hyper-
tension  (4.2%). Most  of them  belonged  to  the  C  category  (severely  symp-
tomatic).  We  conclude  that  more  than  half  of  the  children  born  to
HIV-infected  mothers  seroreverted.  Cardiac  involvement  was  usually  a  late
manifestation  of  clinically  advanced  HIV-infected  children.  The  most
frequent  abnormal  cardiac findings  were sinus tachycardia, heart failure  andT
wave abnormalities. Left ventricular dysfunction  was not uncommon. Cardiac
tamponade  was a serious complication  of pericarditis.

P754
Electrocardiographic  ST-segment  depression  and  functional  status
in children with  Fontan  circulation
A.Rydberg, P.Rask*, D.Teieti, R.Hbmsten*
Department  of Surgical and perioperative  Science;  *Department  of Clinical  Sciences,
Paediatrics, Section qfPaed.Cardiol.,  Umea, Sweden

Effort  limitation  found  in patients with  Fontan  circulation  could  be related to
ischaemic  myocardial  dysfunction. We  have  previously  observed  that  Fontan
patients  have  electrocardiographic  ST-depression  during  exercise  test  and 24-
hour ambulatory electrocardiographic  (24-h ECG) monitoring.The purpose of
this study  was to  investigate  if the  ST-depressions were correlated  to  functional
status. STUDY  GROUP  Forty-five  children  in  two  groups  were  examined:
Group A consisted of 15 patients with Fontan circulation and group B consisted
of 30 children with a structurally normal heart, matched for length and weight to
group  A. METHODS  Clinical  and  echocardiographic  examinations  were
performed  in  all patients and controls. The  clinical state  was defined  as NYHA
functional  classes I to  IV.A11  45 children then underwent 24-h ECG. An analysis
of  ST-changes  was performed  using a  PC-based  Holter  System. ST segment-
depression of more than 0.20 mV at ST-60 was regarded as significant. Patients in
group  A  were  examined  1-  8  times  (>  5  months  between  examinations),
resulting  in  56  recordings. The  children  in  group  B  were  examined  once.
RESULTS Twelve of  15 patients analysed had significant 24-h ECG ST-depres-
sions,in 9 of these patients in more than occasion.Three of these  12 patients were
on digoxin at the moment of registration. None of the 30 matched healthy chil-
dren showed 24-h ECG  ST-depressions. Comparing 24-h ECG  ST-depressions
in patients in NYHA I with patients in NYHA  IÎIII  showed a significant  differ-
ence in deep (p=0,0023)  .duration (p=0,0016)  and number of episodes/24hof
ST-depressions  (p=0,0001). CONCLUSION:  ST-depression  in  daily  activity
seems to  be  a common finding in  children  with  Fontan  circulation. Repeated
ST-analysis on ambulatory electrocardiogram shows that ST-depressions seem to
be correlated to functional  status and may be a useful  tool in clinical praxis.

P75S
Misdiagnosis of aortopulmonary  window
A.Sturm,  N.Sinzobahamvya,A.E.Urban, L.Crdi’inghoJf
Dcutsches  Kinderhcrzzcntrum, Sankt Augustin,  Germany

Aim: Aortopulmonary  (AP)  window  usually  presents  with  continuous
sytolic-diastolic murmur and signs of congestive heart failure. Diagnosis is said
to be established  by echocardiography. As we recently observed two patients,
in whom the AP window  was missed, we reviewed all our  cases with  this rare
anomaly  in  order  to  analyse  the  features  for  a  correct  diagnosis. Results:
Between  1981 and 2000 we saw 15 patients with AP window in our hospital.
Only  10 of them were correctly diagnosed before surgical repair.Two patients
underwent  cardiac surgery (one  PDA closure and one correction of an inter-
rupted  aortic  arch  (LAA)), without  having  recognized  the AP  window.  In
three further  patients, the defect  was discovered  as associated anomaly during
corrective  surgery  ofVSD.VSD  plus  LAA and  IAA. Echocardiography  had
missed  the  diagnosis  in  two  cases, cardiac catheterization  was incomplete  in
two other patients and PDA closure was done in another hospital after  clinical
diagnosis.  Conclusion: AP  window  can  be  found  using  two-dimensional
echocardiography  with  pulsed and  coloured  doppler. Nevertheless  there  is  a
certain risk of missing the defect, especially when other anomalies are present.
Therefore  cardiac catheterization  and cine-angiography  are of major  impor-
tance to detect AP window in these situations.

P756
The  effectiveness  of  balloon  aortoplasty  for  the  treatment of  aortic
coarctation
Belo  P.,Comes L.F.G.,Abujamra P.A., Matos R.P., Diogenes  M.S.,  Barbosa  K,
Moyses V, Silva C.M.C., Lima V.C., CarvalhoA.C.C,  PaolaA.A. V.
Sao  Paulo, Brazil

The  treatment  of  aortic  coarctation  is either  by  surgery  or  interventional
catheterization. The  advantages  of angioplasty  over  surgery  are: less invasive,
shorter hopsital stay and  less expensive. The  aim of this study  was to  assess the
effectiveness  of angioplasty without stenting. From June  1988 to July 2000 we
treated  18 patients. Twelve were  males and  six  female  , their  age ranged from
0,10  to  55  years,(mean  of  27.5  years).Patients  with  angioplasty  without
stenting.All  patients  had  an  aortogram  in  left  lateral  view  perfomed  before
and  after  the  procedure. This  is  an observational  study. Measurements  were
taken in 3 aortic segments (pre-coarctation, coarctation  and post  -coarctation
)  by two  independents  observers pre and post-procedure.The  balloon/aortic
isthmus  ratio  used  was  1.0. The  coarcted  minimum  lumen  diameter  pre-
dilatation ranged  from  1.78 a 6.32 mm and post-dilatation ranged  from 2.81 a
11.32mm. The  equipment  used  was a  cardiovascular  measurement  system-
medical  imaging  systems, version  3.0,  1995. There  was no  compli-  cation
related to the procedure  itself in our serie, like aneurysm or  arterial  injury. In
conclusion  our  experience  suggests  that  balloon  dilation  (aortoplasty)  is a
feasible  and  safe  procedure. In  our study  the  mean  increasing in  diameter  of
the  coarcted  segment  was statistically  significant  (p<0,001)  by  paired  t-test.
The  mean, standard  error  and  95% confidence  interval  for  the  mean  differ-
ence  were  respectively: 2.697  mm; 0.569  mm; [1.581;3.813].The  minimum
and maximum  increasing were; 0.22mm  and 7.88mm  respectively.

P757
Nutritional  management  of chylotorax after  cardiac  surgery  in chil-
dren
Oba,J., Ikari, N.,Azeka,  E., Lopes, A.A.
Pediatric  Cardiology  Department,  Heart  Institute  (hiCor), University  of Sao  Paulo
Medical School,  Sao  Paulo, Brazil

Chylothorax  is  the  presence  of triglycerides-rich  lymphatic  fluid  in  the
pleural  space  resulting  from  a  leak of  the  thoracic  duct  or  one  of  its  major
divisions. The  main  causes  of  chylothorax  are  tumors, trauma  and  others.
Usually  postoperative  chylothorax  occurs  after  traumatic  cardiothoracic
procedure. Early  nutritional  therapy  is important  to  avoid  surgical  interven-
tion.This  report  describes 6  children  (4 M, mean  age  3.5y, range  12 days-10
years) who developed  chylothorax following  cardiac surgery  and  analyze the
efficiency  of  nutritional  therapy. Patients  received  medical  treatment  and
enteral hiperproteic  diets containing isolated proteins, medium-chain  triglyc-
erides (MCT) and no long-chain  fat or alternatively elemental diets. In either
case,  vitamins  and  mineral  supplements  were  added.  .All  patients  well
succeeded  clinical  treatment.  Four  children  had  linfopenia  and  pericardial
drainage  and  5  had  bronchopneumonia. The  range  of  weight  lost  was 10%.
There  was no  need  for  surgical  intervention. oThe  mean  chylous  drainage
volume  was  27  ml/kg/day  for  a mean  period  of  32.5  days. oFour  patients
received  enteral  nutrition  and  partial  parenteral  nutrition  for  7  days. Only  1
patient  received  total  parenteral  nutrition  for  2.5  weeks.  In  conclusion,  all
children  well succeeded medical treatment  with drainage of chylothorax and
early  nutritional  therapy. The  characters  of  enteral  diets  should  always  be
hiperproteic, with MCT, mineral and vitamin supplements.

P758
Effect  of  prenatal  diagnosis  on  one  year  neurologic  and  develop-
mental outcomes  in  D-TGA
BartlettJ.B., Wypij, D., Bellinger, D.C., Rappaport, L.A.,  NewburgerJ. W.
Department of Cardiology, Children’s Hospital, Boston, Boston, MA,  USA

By decreasing subtle preoperative morbidity, prenatal diagnosis could improve
neurodevelopmental outcomes in infants with critical congenital heart disease
(CHD). Our  purpose  was  to  explore  the  impact  of  prenatal  diagnosis  on
outcomes  at  age one  year  in  children with  CHD.We  analyzed  a database  of
children  enrolled  in  prospective studies on  surgical support  techniques  from
1988 to  1996. Selection  criteria  included  a  diagnosis  of  D-TGA,  primary
arterial switch procedure in early infancy, birth weight > 2.3 kg, no associated
cardiovascular anomalies requiring additional procedures and no  extracardiac
congenital  anomalies. Of 264  patients with D-TGA  at enrollment,  13 had a
prenatal  diagnosis  and  249 did not. Those  with  prenatal  diagnosis, compared
to  those without, did  not  differ  significandy  in birth  weight, gestational  age,
Apgar scores, preoperative  intubation, preoperative acidosis, minutes of circu-
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latory  arrest, or  total support  time. At  age one  year, 213 patients returned  for
testing by neurologic examination  and the Psychomotor Development  Index
(PDI)  and  Mental  Development  Index  (MDI)  of  the  Bayley  Scales  (1969
version). Although  the  differences  were  not  statistically  significant,  children
with  prenatal  diagnosis, compared  to  those  without,  had  fewer  possible  or
definite  abnormalities on  neurologic  examinations  (10% vs. 36%, P=.1O) and
fewer  scores * 80 on the  PDI (0% vs. 18%, P=0.2). Mean scores in those with
and  without  prenatal  diagnosis  for  the  PDI  (97.1+12.5  vs. 96.5–16.1)  and
MDI  (108.4–19.6  vs. 106.2+14.4)  were similar. Although  these  data  suggest
that  prenatal  diagnosis may reduce the incidence of neurologic  abnormalities
and severe impairment of motor function  at age one year, our power to detect
differences  was limited by the small sample of patients with prenatal diagnosis.
Further  studies  should  include  a greater  number  of  children  with  prenatal
diagnosis and a variety of congenital  heart lesions.-

P759
Giant  ascending  aortic  aneurism  in  children
Binotto C.N.,  Miyague N.I.,  Vilas Boas L. T,  Sallum  F.S.Adam E.
Parana,  Curitiba.  Brazil

Aortic  aneurysm  is  rare  in  the  pediatric  age  group.  However,  it  is  most
commonly  found  in patients with  Marfan  syndrome. When  aortic  dilation  is
larger than 4 cm, the incidence of sudden death  is high. Objective:To show the
diagnosis  and evolution  of  an aortic  aneurysm  in  a child  referred  to  Pequeno
Principe Hospital. Case report: a 10-year-old  boy  was referred  with a month’s
history of chest pain, heart murmur and faint, started  at school. He had normal
height  and  weight,  and  was mentally  normal. His  neck  examination  showed
visibly pulsating mass.The second heart sound  was muffled; there were systolic
and  diastolic  murmurs  on  the  right  external  border;  rate  and  rhythm  were
regular. Peripheral  pulses  were  equal  in  four  extremities  and  were  bounding.
An electrocardiogram  showed a normal sinus rhythm  without  ectopy. A chest
radiograph  showed  an  abnormal  dilation  of  the  aorta. An  echocardiogram
revealed  a grossly  dilated  aortic  root  and  an  aneurysm flap extending  till  the
transverse  aortic  arch  and  severe  aortic  and  mitral  valve  regurgitation. An
angioresonance showed an aortic aneurysm, with 80 mm in transverse and 130
mm  in area.The  patient  underwent  a resection of the  aneurysm, replacement
of the aortic  valve and ascending aorta.The  diagnosis of Marfan  syndrome was
suggested  by  aortic  biopsy. The  postoperative  course  was uneventful.  On  the
10th day he  was discharged  in good condition, with mild  mitral  regurgitation.
A  one  year  follow-up,  showed  him  to  be  asymptomatic.  In  a  review  by  El
Habbal, 4.3% of Marfan  patients  had  serious complications  by the  age  of 20,
and with a negative  family  history of Marfan syndrome had more tendency  for
serious  cardiovascular  complications  early  in  life. Conclusion:Early  surgery
treatment  is the best choice for a good  follow up.

P760
Chest  pain  in  children
Karademir S, Oguz D, IticiA, Senocak F, Ocal B, Isileti  N
Ankara,Turkey

Chest  pain  is an alarming complaint  in pediatric  patients and often  leads to a
frightened  family  admitting  to  a pediatrician  or  pediatric  cardiologist. Chest
pain  in  children  is  rarely  due  to  cardiac  disease  and  usually  the  etiology  is
obscure. One hundred eighty five patients; 99 girls (53.5 %) and 86 boys (46.5
%) with chest pain were evaluated prospectively in our hospital.The girls were
between  5 and  16 years old  (mean:14)  and  the  boys were  between  6 and  15
years  (mean:9). Chest  pain  was present  between  6 months  to 2  years in  137
(74  %)  patients. Localization  was  on  the  left  precordium  in  149  (  80.5  %)
patients. The  reason  of  chest  pain  was  idiopathic  in  123  (66.4  %)  patients.
Psychiatric,  cardiac, gastrointestinal,  musculoslceletal  and  pulmonary  causes
were  present  in  25  (13.5  %), 20  (10.8 %), 7  (3.7  %) 5  (2.7  %) and  3  (1.6 %)
patients, respectively. One  patient  with  lymphadenitis  and  one  with  diabetes
mellitus  had chest pain.

P761
Discrepancies  in  parent  and  child  health  reports  for  children  with
heart  disease
Walker, R.E.,  Gauvreau, K, Jenkins,  K.J.
Department of Cardiology,  Children’s Hospital,  Boston, MA,  USA

Purpose: We  sought  to  compare  child  versus parent  reports  of quality  of  life
for  children  attending  a general  cardiology  clinic, using  the  Child  Health
Questionnaire  (CHQ-PF50, CHQ-CF87).  Methods: Children  ages  10-18
years  without  additional  chronic  illnesses  and  their  parents  completed  the
CHQ  instrument. After  data collection, children with similar conditions were

grouped  together.  Five  groups  were  analyzed: innocent  murmurs/trivial
structural  heart  disease, supraventricular  tachycardia  (SVT) and  3 with struc-
tural heart  disease  (no, minor, major  interventions).Within group means were
compared  for children  and parents separately. Results: The  5 groups  included
127 patients, ages lOto  18.9 years (median= 14.7 yrs). Among the 5, no  differ-
ences  were  found  for  parent  or  child  reports  for  physical  functioning,
behavior, mental  health, family  cohesion, and family  activities. Differences  or
trends  were  found  among  cardiac  groups  for  the  following  subscales:
role/social limitations-physical (p=.05, parent) and more bodily pain/discom-
fort  (p=.O8, child), self-esteem,  (p=. 04, parent), and  general  health  percep-
tions  (p=.  004, parent). The  greatest  differences  were  in  parent  reports  of
general  health  perception.  However,  interesting  differences  were  noted
between  child and parent reports, especially  for SVT and major  cardiac inter-
ventions.  In comparison  to  those  with  innocent  murmurs/trivial  structural
heart  disease, children with  SVT reported more role/social limitations  (differ-
ence  between  means=8.9)  and  bodily  pain/discomfort  (16.7)  than  parents
indicated  (4.7,10.4  respectively).  In  contrast,  children  with  major  cardiac
interventions reported  less role/social  limitations-physical  ( 7.7), higher  self-
esteem  (2.7),  and  higher  general  health  perceptions  (7.0)  than  parents
(15.3,16.6,21.4  respectively)  . Conclusion:  Children  with  heart  disease  and
their  parents generally  report  similar  health  related  quality  of  life. However,
children  with  major  interventions  report  fewer  limitations  than  parents, and
children with SVT report  more  discomfort.

P762
Hemodynamic  responses  to  isoproterenol  infusion  in  children  with
valvular  aortic  stenosis
Sagin-SayIam,C.,Yazman,A., Paytoticu,S., Kir,M.,  Unal,N.,Akcoral,A.
Izmir, Turkey

The  role of dynamic exercise testing in the  assessment of children with aortic
stenosis  (AS) is well  established; however, it  is inconvenient  for  small children
and  hemodynamic  data  acquisition  during  treadmill  testing  is  technically
difficult.  To  assess  the  response  to  increased  cardiac  workload,  isoproterenol
infusion  was administered  to  14 patients  with valvular AS aged  3̂14.5 (mean
8.5+4.5)  years, in incremental  doses starting at 0.02mg/kg/min  in 2-3 stages,
while  hemodynamic  parameters  were  monitored  by  echocardiography.
Eleven  of  14 patients  aged  >4  years  underwent  treadmill  exercise  testing;
endurance  time  was normal  in  all. Symptoms, ST-T  changes  developed  in
25%, abnormal  heart  rate  response  to  exercise  was noted  in  25% of patients
with  severe  AS  (transvalvular  Doppler  mean  gradient  >40  mmHg,  peak
gradient  >75 mmHg), but  in  none  of  the  patients  with  mild-moderate AS.
Abnormal  blood  pressure  responses  were  documented  in  43% and  75% of
patients with mild-moderate and severe AS, respectively. During isoproterenol
infusion,  significant  increases  in  transvalvular  mean  (p=0.003)  and  peak
(p=0.006)  gradients, heart  rate  (p=0.005), systolic  blood  pressure  (p=0.04),
and  significant  decreases  in  diastolic  blood  pressure  (p=0.007),  LV diastolic
volume index (p<0.01)  were observed, stroke volume index failed to increase
and  CI, ejection  fraction,  fractional  shortening  increased  insignificantly;  no
complications  occurred.  Negative  correlations  between  the  baseline  mean
gradient  and  increase  in  systolic  blood  pressure  (r=-0.60), and  increase  in
mean  gradient  (r=-0.60)  were  documented.  Failure  to  increase  the  mean
gradient  by  >50% the  baseline  value  in  response  to  isoproterenol  had  80%
sensitivity  and  100% specificity  for  predicting  severe AS. Isoproterenol  infu-
sion  is a safe  and practical means of assessing the response to increased cardiac
workload  in  AS, allowing  echocardiographic  evaluation  of  hemodynamic
alterations, which  is difficult  to accomplish during dynamic exercise testing.

P763
Dexamethasone  given  to  premature  infants  and  cardiac  diastolic
function  in  early  childhood
Wong,  I.H.,  Warren,A.E., Pepelassis, D., Vinccr, M., Chen, R.P.C.  IWK
Health  Centre. Halifax, NS,  Canada

This  study  examined  if dexamethasone  (DEX)  given  to  premature  infants
with  bronchopulmonary  dysplasia  (BPD)  resulted  in  cardiac  diastolic
dysfunction  in early childhood. A neonatal  rat model postulated DEX induces
myocardial  hypertrophy  with  fibrosis  that  may  cause  long  term  diastolic
dysfunction.  This  has  never  been  examined  in  animals  or  humans. We
compared  7  children  aged  3-8  years born  at  26  weeks gestation  and  given
DEX for BPD with 7 age and gestation matched controls using echocardiog-
raphy to assess systolic and diastolic function  parameters. All DEX patients had
hypertrophic  cardiomyopathy  (HCM)  that  had  resolved.  Results:  DEX
patients had the same normal  tau and IVRT (24.9 – 2.8 and 54.6 – 6.3 ms) as
controls  (22.1 + 3.0  and 47.3 –  5.5  ms). Peak A velocities  were  the same in
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DEX patients  as controls (59.5 –  15 vs. 49.4 +  5.8 cm/s,p=0.10)  resulting in
unchanged E:A ratios (1.89 –  0.57  vs. 2.15  – 0.43, p=0.22). Peak E velocity
and  E-wave  deceleration  times  were  not  different. We  found  no  significant
differences  in  systolic  function  parameters  (VCFc, wall  stress, ejection  frac-
tion).  LV  mass  was  the  same between  the  groups  confirming  resolution  of
HCM. Conclusion:This data  is consistent with  normal  myocardial  relaxation
suggesting  long-term  diastolic  dysfunction  does  not  exist  in  children  who
received dexamethasone  as premature infants with  resolution of HCM.

P764
Role  of  the  Doppler  mean  systolic  pressure  gradient  in  the  assess-
ment  of severity of valvular  aortic  stenosis  in  children
Sagin-Saylam,C,Yazman,A.,  Paytoitcu,S., Kir,M.,  Unal,N.,Akcoral,A.
Izmir, Turkey

To  assess the  usefulness  of  the  Doppler  transvalvular  mean  systolic  pressure
gradient  (PG)  in  estimating  the  severity  of  valvular  aortic  stenosis  (AS)  in
children, 15 patients with valvular AS aged 49 days-14.5 years (mean 7.9+4.8)
were  prospectively  analyzed. Symptoms, physical findings, ECG, chest  x-ray,
treadmill  exercise  test  results  (11  patients), echocardiographic  measurements
of  LV end-diastolic  diameter, ventricular  septal  and  LV posterior  wall  thick-
ness,  LV mass, ejection  fraction,  fractional  shortening  were  evaluated  and
graded  so  that  a  stenosis  score  reflecting  the  clinical  severity  of AS  was
obtained  for  each  patient. The  mean  and  peak-instantaneous  PG  values
measured  by 2-dimensional  color flow Doppler  echocardiography  correlated
significantly  with stenosis scores (r=0.70 and 0.60, respectively).The  meanPG
values  at 95% confidence  level  that  correspond  to  mild, moderate, severe AS
classified both according to stenosis scores, and transvalvular Doppler peakPG
(<50  mmHg,  50-75  mmHg  and  >75  mmHg)  were  <25  mmHg,  25-40
mmHg  and  >40  mmHg,  respectively. The  sensitivity  and  specificity  of a
Doppler meanPG>40 mmHg  for  predicting  the  presence  of symptoms were
100%  and  66%, LVH  on  ECG  87% and  100%, ST-T  changes  at  rest  or  on
exercise  100%  and  80%, respectively. A Doppler  meanPG>40  mmHg  was
highly sensitive  (100%) and  specific  (100%) for  predicting the need  for  inter-
vention. Although  these  findings  need  to be verified  in larger patient  groups,
the  range of Doppler  meanPG  values obtained  in  this study  that  correspond
to mild, moderate, severe AS may serve  as a useful  guideline  in estimating the
severity of AS in children.

P765
Clinical  profile  of 2,294  children  referred  with  cardiac  murmur
Miyaguc, N.I.,  Cardoso, S.M.,  Sandriui, M.K.K.,  Meyer,  F,  Ultramari, FT.,Araujo,
FH.,Toschi,A.P,  Roszkowiski,  I.
Parana,  Curitiba, Brazil

Objective: This study  is to  analyze the  clinical  profile  of patients with  cardiac
murmur referred  to a tertiary  center of Pediatric  Cardiology. Method: this  is a
retrospective  analysis  of  2,294  children,  obtained  during January  1995  ^
December  1997.The children  were divided into two groups: normal group ^
1,292 children,mean  age 59.5 months,abnormal  group ̂1002 patients,mean
age  8  months, with  cardiac  anomalies.All  patients  of  abnormal  group  were
submitted to echocardiography. For analysis, all the children  were divided into
5 subgroups: 1)  0 to 30 days; II) 31 days to 2 years; III) 3 to 6 years; IV) 7 to  12
years andV)  12 to  16 years. Results:There  was predominance  of normal chil-
dren, in  subgroups  II  and  IV, 893  (69.1%). In  the  abnormal  group, children
were more prevalent in subgroup I and 11,678 (67.7%).Weight  and age showed
significantly  lower  in  the  abnormal  group. Ventricular  septal  defect  was  the
most  prevalent  anomaly.  Complex  cardiopathies  were  more  prevalent  in
subgroups  I  (22.1%)  and  II  (12.0%). Associated  anomalies  were  found  in  all
abnormal subgroups, with frequency of  12% ^  to 27%. Isolated anomalies were
more frequent  in older children.Three hundred seventy six cases (37.5%) were
submitted  to  surgery. Sixty  two  patients  (6%)  died. Conclusion: The  great
majority  of  children  with  cardiac  murmur  have  normal  hearts.  Pathologic
heart murmur  is more prevalente in children of less them 2 years of age.

P766
Distal  pulmonary  artery  growth  in  patients  with  pulmonary
atresia/ventricular  septal  defect  and  tetralogy  of  Fallot: Does  prox-
imal  pulmonary  artery diameter  play  a role?
Turner DR,  Epstein ML,  Forbes TJ
Division  of  Cardiology, Children’s  Hospital  of Michigan; Wayne  State  University
School of Medicine,  Detroit, Michigan;  USA

BACKGROUND: Aggressive  augmentation  of  the  proximal  pulmonary
arteries is thought to improve distal pulmonary artery growth in patients with

pulmonary atresia/ventricular  septal defect  (PA/VSD) and tetralogy of Fallot
(TOF).We  hypothesized  that  distal  pulmonary  artery  size  remains  signifi-
cantly  smaller  in  these patients  (pts) regardless of proximal pulmonary  artery
diameter. METHODS:Twenty-six  pts with PA/VSD orTOF were compared
to  25 control  pts catheterized prior to the Ross procedure. Pulmonary  artery
diameters  were measured distally, after the takeoff of the upper lobe branches,
and  proximally,  at  the  narrowest  diameter  between  the  bifurcation  and  the
upper  lobe  branches. Pt  data  were  obtained  from  catheterization  reports.
Independent  samples  t-tests  were  used  to  compare  means. Statistical  signifi-
cance  was defined  as p<0.05. RESULTS: There  were  no  significant  differ-
ences between  pt  age (18.5 + / -  5.4yrs  vs  17.2 + / -  5.9, p=ns), weight  (56.2
+/ -  22kg  vs 60.9  +/-  14.2, p=ns), or  BSA  (1.55 + / -  0.34m2  vs  1.68  + / -
0.23,  p=ns)  between  experimental  and  control  pts,  respectively.  Distal
pulmonary artery diameters were significantly  smaller (RPA  11.2 + / -  2.6mm
vs  15.6 + / -  2.8, p<0.001;LPA  12.3 +/-  3.1mm  vs  15.5 + / -  2.7,p<0.001),
while  proximal  pulmonary  artery  diameters  were  similar  (RPA  15.5  + / -
8.9mm  vs  18.8 + / -  3.1,p=ns;LPA  16.4mm +/ -  8.3  vs  18.5 + / -  3.3,p=ns)
between  the  groups. Right  ventricle  to  systemic  blood  pressure  ratios  were
significandy  higher  in pts with  PA/VSD andTOF  (0.48 + / -  0.1  vs 0.28  + / -
0.07, p<0.001). CONCLUSIONS: Distal pulmonary  artery  size  in  adult  pts
with  PA/VSD  and TOF  was  significantly  smaller  compared  to  controls.
Normal  distal pulmonary  artery growth  did not  occur  despite normal  prox-
imal pulmonary artery diameters. Further studies are needed to determine the
factors  associated with  distal pulmonary artery growth.

P767
Ebstein’s  anomaly  (EB): factors associated to  poor  outcome
Cleonice C.  C.  Mota  Michael L. Rigby
Belo Horizonte,  Brazil

Ebstein’s  anomaly  (EB): factors  associated  to  poor  outcome  Mota,  C.C.,
Rigby, M.L. London To  investigate EB and  identify  factors  of poor  outcome
(hospitalisation  and  surgery), 37 consecutive  patients  were  selected  between
1991-1998. Their  ages  (mean=2.8–5.4y)  ranged  from  Id  to  22y  and  the
follow-up  mean  was 6.1–4.9y. Besides a retrospective  investigation of clinical
data, a blind  analysis  of ECHO  records  was performed  and  compared  with
original  reports  of ECHO,  CATH, surgery  and  autopsies, considering  the
associated  cardiac  anomalies  (ACA); mode/type  of  AV andVA  connections;
RA, RV and LV sizes; mobility, displacement, dysplasia, type of attachment and
morphology ofTV  leaflets.The  frequencies  of inpatients, surgeries and deaths
were  of  84%, 76% and  5%, respectively; SVT  was  found  in  32%. In  group  1
(severe ACA), the presence of ACA constituted  an associate  factor  to  surgery,
but  not  to  death.  In  group  2  (mild  or  without  lesions), squashed  LV, TV
dysplasia, tethered  leaflets  and  dilatation  of RA  were  associated  with statisti-
cally significant  increase of invasive interventions; desaturation  was  identified
as  a  risk  factor  of  hospitalisation  among  neonates. This  study  provides  a
method  to  identify  the  factors  associated to poor  outcome  and  describes the
marked heterogeneity  of presentation.

P768
Cost implications of closure of atrial  septal  defects
Sherri S.  Baker, Martin  P.  O’Laughlin,James C.Jollis,J. Kevin  Harrison, Stephen P.
Sanders, Jennifer S.  Li,
Duke  Unh>ersity  Medical Center, Durham, NC,  USA

Objective: We  sought  to  evaluate  the  relative  cost  of  surgical  and  device
closure  of  atrial  septal  defect.  Background:  Device  closure  for  atrial  septal
defects  is becoming an alternative to surgical closure. Methods: We examined
the hospital-generated  cost  data  in 12 patients who underwent  surgical repair
and  15 patients who  underwent device closure of an ASD or patent  foramen
ovale (PFO) during a prospective clinical trial of the device. Results:The cost
of  device  closure  of ASD  was S7837  less  on  average  than  surgical  closure
when  the  cost  of  the  occlusion  device  was  excluded  (device  closure  cost
$7397  +  $2822, surgical  closure  cost  $15234  +  $3851, p  <  0.001). When
adjusted  for  a  5% failure  rate  of device  closure, the  cost  savings  was $7076.
Conclusions: Device closure of ASD results in substantial hospital-related cost
savings  which  will  be  an  important  consideration  once  new  devices  are
approved for clinical use.

P769
Annuloaortic  ectasia in  children ^  a call  for  these  cases
Oporto, VL, Silva, CMC,  Gomes, LFG,  Neto, RP, Belo.P  Carvalho,ACC,Andrade,

JC,  Catani.R,  La Rota,  C.A,  Maluf.MA,  Buffoh,E
Sao  Paulo,  Brazil,  04523-014

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


240  Cardiology in the Young: Vol. 11. Suppl.  1

Annuloaortic  ectasia  in  children  ^  a call  for  these  cases. Oporto,VL,  Silva,
CMC, Gomes, LFG, Neto, RP, Belo.P  Carvalho.ACC,Andrade,JC,Catani,R,
La  Rota,  C.A,  Maluf, MA, Buffolo.E  Universidade  Federal  de  Sao  Paulo  /
EPM  ^  Sao Paulo -Brazil Aneurysm of ascending aorta  is a rare entity in chil-
dren. The  annuloaortic  ectasia  in  children  tend  to  progress  rapidly  with  the
end results of high morbidity  and mortality  and almost always require surgical
intervention  during  the  first  decade  of  life, although  surgical  treatment  in
these  cases  have been  rarely  reported  in  literature. Between June  /  1999 and
November  /  2000  5  cases  of  annuloaortic  ectasia  were  dignosed. Their  age
ranged  from  9 months to  14 years and their  weight  from  8 to  38 kg. Four  of
them  had  Marfan  Syndrome  (MS)  and  1 had  a bicuspid  aortic  valve  as risk
factor. The  patients  with  M  S have surgical  indication  and are  in  waiting list
for  surgery. The  patient  with  bicuspid  aortic  valve  underwent  surgery  for
replacement of the aortic root and aortic  valve (Bentall & de Bonno surgery)
which  was  successful. Although  rare  in  children  this  disease  carries  a  major
risk  for  dissection and rupture  of aortic root  for  this reason surgical interven-
tion  is mandatory.

P770
QTc  dispersion  in  children  with  ischernic  heart  disease:  a  study  of
infants  with  anomalous  left  coronary  artery  originating  from  the
pulmonary  artery
Ferdman  B.F.,  Rliodes  L.A.,  GaynorJ.  W., Fogel  M.A.
Division  of Cardiology, Pennsylvania,  Philadelphia,  USA

Introduction:  Increased  QTc  dispersion  has  been  associated  with  adult
cardiac  ischemia. Children  with  anomalous  left  coronary  artery  originating
from  the  pulmonary  artery  (ALCA)  may  develop  ischemia  secondary  to  a
steal  phenomena  from  flow  reversal, often  with  an  infarction  pattern  on
ECG. Methods: QTc  dispersion  was  measured  in  14  infants  with  angiog-
raphy confirmed ALCA and  10 age matched controls. We compared our data
with  the  previously  reported  ECG  findings  suggestive  of ALCA. These
include: Q  waves  in  lead  I, aVL,V3-V6, abrupt  loss of  R  wave  in  the  mid-
precordial leads, andT wave inversion in I,aVL,V3-V6. Results: Patients with
ALCA  demonstrated  a QTc  dispersion  significantly  lower  than  that  of  age
matched  controls  (12.5 + / -  2.9  msec  vs. 15.6 + / -  1.9  msec, P=0.004).The
most  sensitive  criteria  was QTc  >  12.5 msec  in  11/14  (78%) patients. A  Q
wave  in  aVL  was seen  in  7/14  (50%)  of patients. A  Q  wave  in  aVL  and/or
QTc  dispersion  <  12.5 msec, identified  all patients  with ALCA. In normals,
9/10  had  no  Q  wave  in  aVL  or  QTc  dispersion  values  <12.5  msec.
Conclusions:  Infants  with  ALCA  demonstrated  significantly  lower  QTc
dispersion than normals.With  a Q  wave in aVL, sensitivity  and specificity  are
>  90%.Therefore,  this may be a useful  screen for a suspected coronary  artery
abnormality  in  infants. Additionally, this  suggests  a mechanism  for  ischemia
unlike  that  in  adults. This  may be  from  different  autonomic  function,  tissue
substrates, or  etiologies of ischemia.

P771
Electrocardiogram  interpretation  and  management  in  a  pediatric
emergency  department
AC  Nutting,  DJohnson,  RM  Guiffre
University  of Calgary, Alberta  Children’s  Hospital,Alberta,  Calgary,  Canada

The  primary  objective  is to compare ECG  interpretation  between  pediatric
emergency  staff and a pediatric  cardiologist. Secondary objectives include the
determination  of  inter-  and  intra-rater  reliability. This  prospective  study
involved  the  evaluation of electrocardiograms ordered  by emergency depart-
ment(ED)  physicians  at the Alberta  Children’s Hospital  between January  and
July  2000. Electrocardiograms  were  analyzed  according  to  indication,  rate,
rhythm, QRS-axis, intervals, morphology,  and  normality.  If abnormal  it  was
determined  whether  cardiology  follow-up  was  warranted.  Electrocardio-
gram’s  were re-distributed  to the ordering physician, a second ED  physician,
and  a  pediatric  cardiologist.  Inter  and  intra-rater  reliability  was  assessed  by
kappa  (K) statistic. One hundred  and twenty ECG’s were ordered by ED  staff
during the study period.At  this time 77 of the inter-rater, and 92 of the intra-
rater, ECG’s  have  been  returned.  Preliminary  data  reveals  that  18.3% of  the
original  ECG’s  were  determined  to  be  abnormal  compared  to  23.4% and
22.3%  for  the inter-  and intra-rater  comparisons. The  measure of  agreement
was  .344  and  .553  for  inter-rater  and  intra-rater  comparisons  respectively.
Acutely  in  the  emergency  department  it  was  felt  that  10.8% of  the  ECG’s
warranted referral to a pediatric cardiologist compared to  16.9% and  16.3% of
inter-rater  and  intra-rater  comparisons. The  measure  of agreement  was  .318
and  .465  respectively. All comparisons  were significant  at p<  .01. Preliminary
results  indicate  that  significant  inter-rater  and  intra-rater  variability  exists in
the evaluation of ECG s by ED physicians. Some variability  can be  explained

by  the  lack of clinical  correlation  during  the  inter-  and  intra-rater  compar-
isons.  Future  addition  of the  cardiologist’s  evaluations  will  assist  in  deter-
mining the clinical significance of this variability. In addition the cardiologist’s
evaluations will help to assess the accuracy of the ED physicians ECG  evalua-
tion, and  the appropriateness of referral.

P772
The  results of a  16-week  exercise  rehabilitation  program  in  children
with post-operative  congenital  heart  disease
J.E.  Potts, H.J. Duncan,  M.  T. Potts, E.  DeSouza,  D. C.  McKenzie,  G. C.S.  Sandor
B.C’s  Children’s Hospital, Vancouver,  Canada

Purpose: To evaluate  the  benefits  of  16  weeks  of  exercise  rehabilitation  in
children  with post-operative  congenital  heart  disease. Methods: Thirty-four
patients (TET=22;TGA=9; FONTAN=3)  volunteered  to participate  in  the
program.  Subjects  were  divided  into  Rehab  (n=17: TET=10;TGA=4;
FONTAN=3)  and  Control  (n=17;TET=12;TGA=5)  groups. All but  one
patient  completed  the  program. Exercise  tolerance, hemodynamics,  and
cardiac  function  were  assessed  before  and  after  16  weeks  of  individualized
exercise  prescription  using  semi-supine  cycle  ergometry  and  echocardiog-
raphy-Doppler.  Rehab  patients  participated  in  formal  exercise  programs
twice  per  week  for  the  first  7  weeks  and  3̂4  times  per  week  for  the
remainder  of the  program. Control  patients  were  asked  to  participate  in
normal  daily  activities. Results: There  was no  difference  in  the  age, height,
weight, or  BSA of  the  two groups of patients. There  were  no  differences  in
baseline  measures  of  total  work,  CI  (7.9  vs 7.53  1/min),  SVI  (54.3  vs  50.0
ml),VE  (42.8  vs 43.1 L/min),VO2  (1.03  vs  1.25  L/min), or HR  (158.9  vs
158.6  bpm)  at  maximal  exercise  between  groups.  Following  16  weeks  of
exercise  rehabilitation,  the  Rehab  group  increased  its VO2  by  12.4%
(p>0.05)  and  total  work  by  28.4% (p<0.02). Comparative  values  in  the
Control  group  remained  unchanged.  All  of  the  patients  had  abnormal
segmental  wall motion  at  rest  and  during  exercise. Conclusions:  Children
with  post-operative  congenital  heart  disease  can  benefit  from  a  16-week
supervised  exercise  rehabilitation  program. While  motivation, activities, and
rewards may vary from  traditional adult rehabilitation programs, the concepts
of  frequency,  intensity,  and  duration  remain  constant  and  are  important
determinants of the  overall success of a pediatric  program.

P773
Coarctation  of  the  aorta.  Blood  pressure  response  and  hormone
analysis  assessed  in a maximal  exercise  test
Norgard  C,  Instebo A,  Gurvin  M,  Roksund  O, Larscn T, Scgadal L  and  Greve  G.
Haukeland  University Hospital, Department  of Pediatrics,  Bergen,  Nonvay

65 patients  (mean age 22  –  11 years) with  repaired  coarctation  were studied
to elucidate  hypertension, recoarctation, BP response  and hormone  response
to exercise.The methods included treadmill exercise testing, MRI, blood pres-
sure  (BP)  measurements  (arm  and  leg)  and  blood  tests  for  hormones. Gas
exchange  parmeters  and  hormones  were  obtained  using  a modified  Bruce
protocol. Results:Thirty-seven patients  (57 %) had hypertension  at rest. Eight
patients had a resting arm-leg BP gradient of more than 35 mm Hg (recoarc-
tation). Systolic BP at rest was 128.4 –  15.7 mmHg and 145.2 –  20.1 mmHg
in patients  repaired  before  and  after  one  year of age, respectively  (p<0.005).
Maximal oxygen consumption  was 36.2 i  7.9 ml/kg/min  and 41.2 +  10.0 in
the  two  groups  (NS). Table  1 BP and  hormones  after  exercise  in  relation  to
arm-leg BP gradient  at rest  are presented: In conclusion, hypertension  at rest
is a significant  problem  after  coarctation repair. Surgery  in  infancy  seems  to
give less long-term  hypertension  and recorctation.The  BP gradient seems to
be related to cathecolamines rather  than to renal hormone  response. We esti-
mate that more than 50 % of our patients will need intervention with balloon
dilatation, medical treatment  or both. Life-long follow-up  is warranted.

P774
Correlation  between  increase of exercise  systolic  blood  pressure  and
selected  parameters of abpm in children  after  the surgical  treatment
of aortic  coarctation
T. Florianczyk,  B. Wojcicka-Urbanska, M.  Wroblewska-Kaluzewska
Warsaw,  Poland

Following  ambulatory  blood  pressure monitoring  (ABPM)  parameters  like:
load  (SBPL and DBPL) and nocturnal  fall  (SBPF and DBPF)  for systolic  and
diastolic  blood pressure may indicate a risk of arterial  hypertension. The  aim
of  the  study  was to  asses the  correlation  between  mentioned  above ABPM
parameters  and  increase  of  systolic  blood  pressure  in  treadmill  stress  test
among children  after  the surgical  repair  of the aortic coarctation.  16 children
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(11 boys and 5 girls) in a mean age 12,37 years (SD+4,02) participated  in this
study. Mean time since the surgical treatment  was 7,44 years (SD–3,53).A11 of
children were operated with good effect. In all of children ABPM with SBPL,
DBPL, SBPF and DBPF analysis was performed. Moreover the treadmill stress
test  with  appraisal  of  systolic  blood  pressure  increase  between  the  rest  and
peak of the exercise  (dESBP)  was performed.  Increase  of systolic blood pres-
sure during the  stress higher  than  60 mmHg  indicate  exercise  hypertension.
The correlation, means by of Pearson correlation index (R).between  dESBP
and mentioned  above ABPM parameters  was assessed. Mean  value of dESBP
in  examined  group  was 43,13  (–21,93)  mmHg. Exercise  hypertension  was
diagnosed in 4 cases (23%).The R  value for each parameter  was presented  in
the  table  1: Table  1 Conclusions:  1. In  children  after  the  surgical  repair  of
aortic coarctation  significant  correlation between  SBPL and exercise increase
of systolic blood pressure was noted. 2. In the case of DBPL, SBPD and DBPD
no such correlation  was found.

Cardiac Nursing

P775
One  year  outcomes  of  a  nurse-driven  pediatric  anticoagulation
program
Hinoki  K.  W.Takahashi  M.
Children* Hospital  Los Angeles, Los Angeles, CA,  USA

One  year outcomes of a nurse-driven  pediatric  anticoagulation  program. To
study the impact of a nurse-run  warfarin program, a protocol-based  approach
was used. Data included 49 patients with a mean age of 8.6 years, a total of 647
lab encounters, and diagnoses of mechanical  valve (n=18),s/p  Fontan (n=17),
Kawasaki’s/aneurysms (n=8),and other (n=6).The INR  value was elevated in
34 determinations  (5%), and low INR  values were present in 46 encounters in
patients  with  prosthetic  heart  valves  (7%). Compliance  with  lab  encounters
was 94%, with  only  8 encounters  delayed  >1  week. No  patients were  lost  to
follow-up. There  were  no  hemorrhagic  events; and  one  patient  developed a
left  ventricular  thrombus  despite  consistent  INR  results within  target  range.
Prior  to  this  program, 8  MD’s, 5 RN’s, and  other  support  personnel  were
utilized.With  the established protocol, one RN  is running the program, with
MD  consultation  as  needed. A nurse-run  protocol-based  anticoagulation
program  for  children  can  improve  patient  care, compliance, resource  utiliza-
tion, and may result in reduced complications.

P776
Withdrawal  symptoms  after  cardiac  surgery
Zizkova £., Dean C.
Paediatric Intensive Care Nurse, Hareficld, Middlesex,  UK

Providing  children  with  effective  relief  from  pain  and  anxiety  following
cardiac  surgery  is a  standard  practice, however, withdrawal  symptoms  (WS)
from  this  medication  may  delay  the  patients’  recovery. Between  9/99  and
02/00,18  patients under  the  age  of 3 years underwent  cardiac surgical  treat-
ment  using  cardiopulmonary  bypass.  All  children  received  continuous
Midazolam  infusion  with  either  Fentanyl  (8pts) or  Morphine. In  12 patients
the chest was left  stented  for  247̂2hours postoperatively. Clinically  significant
WS were present  in 9 patients (50%).The cumulative dose of Midazolam  was
higher  in  the  group  of  children  with WS  (mean  113mcg/kg,  SEM  30  vs.
71mcg/kg, SEM  36, p=0.04)  and WS  were  associated with  the longer  dura-
tion  of Midazolam  treatment  (in  all  5pts treated  longer  than  3  days -100%-
and only in 4/13pts  -31%-  treated  for  less than 3 days). Despite the  cumula-
tive dose of Midazolam being higher in the children with stented chest (mean
119mcg/kg, SEM 32) when compared with the patients where  the chest was
closed at the time of operation (38mcg/kg, SEM 17,p=0.02), the incidence of
WS  was the  same  (50%)  in  both  groups. WS  were  present  in  7/8  patients
given  Fentanyl  (87%) and only  in 2/10  patients given Morphine  (20%). No
difference  was  found  in  the  cumulative  dose  of  Midazolam  given  to  the
patients on  Fentanyl  infusion  (mean  lOlmcg/kg,  SEM 39) when  compared
with  the  patients  receiving  Morphine  (mean  85mcg/kg, SEM  24,p=0.2).
Midazolam  infusion  given  longer  than  3  days following  cardiac surgery  was
associated  with  high  incidence  of  clinically  significant WS in our  Unit. The
concomitant  use of Fentanyl may exacerbate  this postoperative complication.

P777
Perceptions  of  illness  severity  and  distress  among  mothers  of  chil-
dren undergoing  cardiac  surgery
J.Wray,T.Sensky
Royal  BwmptonAnd  Harefield NHSTrust,  Harefield Hospital,  Harefield,  Middlesex,
UK

According to  the  research literature on children with  serious physical  illness,
maternal  perception  of the  child’s illness  is a stronger  predictor  of the  child’s
emotional  adjustment  than  the  clinician’s  assessment.  However,  it  has  also
been reported that mothers’ perceptions of their child’s illness are related more
to their own levels of distress and to the marital relationship than to  objective
disease severity. In the present  study, assessments were  carried out  on  a group
of  54  families  of  children  requiring  cardiac  surgery, before  and  12  months
after  surgery. Mothers  and  physicians  made  ratings  of  disease  severity, and
mothers’  levels  of  distress  were  assessed  using  the  General  Health
Questionnaire. The  adjustment  of the  children was  assessed  using  previously
validated  instruments. Preoperatively,  there  was poor  agreement  between
mothers’ and physicians’ ratings  of illness severity. Levels of maternal  distress
correlated  significandy  with physicians’ ratings of illness severity, but not  with
those  of the  mothers  themselves. Neither mothers’ nor  physicians’ ratings of
illness  severity  correlated  with  the  children’s  preoperative  adjustment.
Postoperatively,  significant  correlations  were found  between  mothers’  and
clinicians’ assessments of the children’s physical state. Mothers’ ratings, but not
those  of the  clinicians, correlated  with  adjustment  of the  child  at  follow-up.
Preoperative  maternal  distress was the strongest predictor  of maternal  distress
at  follow-up,  irrespective  of the  child’s  physical  state  and  adjustment.  The
strongest  predictor  of  adjustment  of  the  children  at  follow-up  was  their
preoperative  adjustment,  regardless of the medical  variables. The  results indi-
cate the complexity  of mother’s appraisals of their  ill children, and the poten-
tial  value  for  overall  clinical  management  of  a  deeper  understanding  of
mothers’ beliefs and perceptions.

P778
An  evidence-based  nursing  approach  to meeting  the  needs  of  chil-
dren with  congenital  heart  disease  and  their  families  and  associated
professionals
L.MaynardJ.  Wray
Royal  BromptonAnd  Harefield NHSTrust,  Harefield  Hospital,  Harefield,  Middlesex,
UK

A  recent  shift  in  emphasis  from  hospital  to  home  care  for  children  with
congenital  heart  disease  has added  to  parental  responsibilities  in  the  home.
This  has  increased  the  need  for  children’s  cardiac  liaison  nurses  from
specialist  centres  to build  networks of communication  between  the  family,
health and other  care providers.This  exploratory  study aimed to  determine
the  needs of children, families  and professionals  and to  inform  the  develop-
ment  of  an innovative  cardiac  liaison  nursing service. Postal survey  of  fami-
lies  (n=207)  indicated  that  daily  activities  of  98  children  (47.7%)  were
affected  by  their  heart  disease, with  90  (42.2%)  perceiving  their  child  as
different  from  healthy peers. Since diagnosis  171  (82.1%)  reported  difficul-
ties. Ninety one respondents  (43.2%) required  more information  and 26.7%
felt  their  healthy  children  were  affected.  Paediatricians  (n=47)  and  senior
nurses (n=22)  from  referring  hospitals (n=34)  reported  a high  level of satis-
faction,  although  areas  requiring  attention  were  arrival  time  of  discharge
summaries, procedures  for liaison at discharge  and provision of a keyworker.
Telephone  interviews  with  children’s  cardiac  liaison  nurses  (n=9)  revealed
that  seven  undertook  home  visiting. Interventions  included:  psycho-social
support  (n=6), teaching  (n=5), bereavement  support  (n=4)  and  practical
care  (n=4).  Six  nurses  ran  nurse-led  clinics. Difficulties  experienced  were
lack of time and practising in a large geographical area. Autonomy, flexibility
and recognition of family global needs were valued  aspects of the  role.These
findings  support  the  need  for  systematic  provision  of  new  services. A pilot
randomised  controlled  trial  evaluating  a  nursing  intervention  package  at
home  is  currently  underway. This  will  influence  the  expansion  of  an
evidence-based  nursing  service, enable  the  development  of  a  model  for
good  practice, contribute  to  the modernisation  of cardio-thoracic  practice
and influence  policy  in transitional  care from  hospital to home.

P779
Technology  and  practice:  designing  a  comprehensive  paediatric
monitoring  system
Edwards, H.,  Seguin,  C,  Manicat-Emo,A.
The  Hospital  For Sick  Children, Toronto, ON,  Canada
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The  Patient  Monitoring  Practices  Project  was  established  in January  2000
with  a mandate to examine and address continuous electronic monitoring of
vital  physiological  parameters,  including  ECG,  heart  rate,  respiratory
rate/apnea  and  oxygen  saturation. The  scope  of  the  Monitoring  Project
included:  (i)  examination  of current  monitoring  practices  throughout  the
hospital,  (ii)  examination  of  how  geographical  and  space  issues  affect  staff’s
ability  to  monitor  patients  safely  and  effectively,  (iii) determination  of moni-
toring  equipment  needs,  (iv)  development  of  recommendations  to  address
systemic  issues identified,  (v) included in the recommendations should be  the
development  of  new  patient  monitoring  criteria,  policies, guidelines  and
procedures  to  address  the  practice  issues; and  (vi)  implementation  of  all
recommendations.Thorough  assessments were conducted  in all inpatient  and
ambulatory  areas,  using  a  variety  of  information  gathering  mechanisms.
Literature searches and extensive benchmarking surveys revealed only modest
amounts of useful information  that contributed  to recommendation  develop-
ment. The Monitoring  Project  yielded  a comprehensive  report  that  included
twenty-four  recommendations  regarding: comprehensive  implementation  of
criteria/policies/guidelines; ensuring electronic order sets reflected new prac-
tice  guidelines;  investing  significantly  in  education  programs  to  raise  the
knowledge  and  skill  level  of  staff  throughout  the  hospital  regarding  moni-
toring  and  data  interpretation; purchasing monitors  to  ensure  consistency  of
equipment  across  the  inpatient  units; overcoming  the  geographical  issues
through  use of advanced alarm annunciation technology; and implementing a
structured  quality  management  process  to  ensure  that  monitoring  practices
are safe, effective  and appropriate.

P780
The  use of propofol  for  early extubation  in  children
Barclay J.,  Nicota  L.
Hospital  For Sick  Children,  Toronto, ON,  Canada

In the  Critical  Care Unit  at the Hospital  For  Sick Children, Propofol  is used
in  the  post-operative  management  of  children  who  have  undergone  cardiac
surgery.  Propofol  as  an  anaesthetic  agent, with  its  swift  onset  of  action  and
rapid  clearance  from  the blood, expedites  early extubation  of these  children.
In  the  immediate  post-operative  period,  Propofol’s  anti-anxiety  property
decreases  narcotic  requirements  without  compromising  the  child’s  comfort.
Early extubation  promotes a shortened  length of stay in the CCU  and allows
the  child  to  resume  his/her  normal  activities  sooner,  thereby  reducing  the
trauma  of  the  surgical  experience.  For  specific  surgical  repairs, such  as  the
Fontan  and  the Bidirectional  Cavopulmonary  shunt, spontaneous  ventilation
promotes/supports hemodynamic stability.This poster will present a profile  of
Propofol  that includes pharmacokinetics  as well as benefits  and risks. An algo-
rithm  showing  inclusionary  and  exclusionary  criteria  will  be  presented,  as
well  as a consideration  of pertinent  nursing implications. In the Critical  Care
Unit  at the Hospital  For Sick Children, Propofol  is used in the  post-operative
management  of children who have undergone  cardiac surgery. Propofol  as an
anaesthetic  agent, with  its  swift  onset  of action  and  rapid  clearance  from  the
blood, expedites  early  extubation  of  these  children.  In  the  immediate  post-
operative period, Propofol’s  anti-anxiety property  decreases narcotic  require-
ments without  compromising the child’s comfort. Early extubation  promotes
a shortened length of stay in the CCU and allows the child to resume  his/her
normal  activities sooner, thereby  reducing  the  trauma  of the surgical  experi-
ence.  For  specific  surgical  repairs, such  as the  Fontan  and  the  Bidirectional
Cavopulmonary  shunt, spontaneous  ventilation promotes/supports  hemody-
namic  stability. This  poster  will  present  a  profile  of  Propofol  that  includes
pharmacokinetics  as  well  as benefits  and  risks. An  algorithm  showing  inclu-
sionary  and exclusionary  criteria  will be  presented, as well  as a consideration
of pertinent  nursing implications.

P781
Reducing  early  mortality  after  the  norwood  procedure:  integrating
research into  nursing  practice
Mussatto, KA,  Kessel, MW, Soetenga, D, Fillinger, MJdquiss, RD,  Chanayem, NS,
Hoffman,  GM,Tweddell,JS.
Children’s Hospital Of Wisconsin, Milwaukee, Wl,  USA

Purpose: Early  survival  after  the  Norwood  procedure  has  improved  signifi-
cantly in  recent  history. This study examined nursing care strategies  for  post-
op  Norwood  patients  that  have  coincided  with  improved  early  survival.
Methods: Review  of  a  comprehensive  single  ventricle  database  was  under-
taken  to  explore  trends  in  morbidity  and  mortality  as  well  as changes  in
medical  and nursing practice. Nursing  education  strategies implemented  as a
result  of  these  practice  changes  were  also  reviewed. Results: Data  from  100
consecutive  Norwood  procedure  patients  were  reviewed. The  series  was

divided  into 2 groups: Group A, before July  1996 (n=36)  and Group B, after
July 1996 (n=64). Hospital survival in the more recent group was significantly
better, 91%  vs. 53% (p<0.001). In Group B, no deaths occurred  in the  first  7
days post-Norwood  compared  to  12  deaths  in  the  early  post-op  period  in
Group A (p<0.001). Several changes in practice independendy  demonstrated
an  impact  on  early  survival: a change  in the  inotrope  delivery  system  elimi-
nating  the  need  for  line  changes  in  the  early  post-op  period;  continuous
SVO2 monitoring allowing a management strategy targeting systemic oxygen
delivery  rather  than  a specific  arterial  saturation;  and  use of complete  alpha
blockade  to  reduce  systemic  vascular  resistance  (SVR). Nursing  education
practices  were modified  to  reflect  these changes emphasizing  early  interven-
tion  in the  patient  with  a decreasing SVO2, widening  arteriovenous  oxygen
content  difference  or  evidence  of  increasing  SVR. Conclusions: The  use of
continuous  SVO2 monitoring  in the care of the Norwood  patient  provides a
real-time, objective  assessment of cardiac output and the adequacy of systemic
O2  delivery. Improved understanding of Norwood  physiology by the bedside
nurse  has  enhanced  recognition  of  problems  and  reduced  response  time
resulting in dramatically improved early survival.

P782
Exploring  compliance  in  adolescents  with  familial  hyperlipidemia:
Hamilton,  ON
Helden  E.,RushJ.,  Mackowski  C.
StJoseph’s  Hospital,  Otitario, Hamilton,  Canada

Familial  Hyperlipidemia  (FH)is  an  inherited  condition. All  the  adolescents
with  FH are on a low cholesterol, low saturated  fat diet and some may also be
on  a  cholesterol  lowering  medication  to  prevent  the  development  of  early
heart  disease. Compliance  is the  biggest  issue with  the  adolescents. They  are
normal  healthy  teenagers  that  experience  no  ill  effects  from  not  following
their  diet  or taking their prescribed medication. Ten adolescents, 13-18 years,
from  the Pediatric  Lipid Clinic, were asked to participate in a taped interview
with  a nurse  researcher.The  interview  focused  on  three  questions:  l.What
makes it  easy  for  them  to  follow  their  diet  or  take their medication? 2. What
were  the  biggest  challenges  for  following  their  diet  or  taking  their  medica-
tion? 3.What  ideas did they have for other kids in the clinic to help them learn
to follow  their diet or  take their medication? Results  revealed that  supportive
parents  who  were  role  models  and  brought  appropriate  products  into  the
home, helped the adolescents.The  biggest challenge  was going out with their
peers. These  adolescents  felt  they  had  control" in  lowering  their  cholesterol
levels. Clinic  appointments  were  important  to  help  monitor  how  they  were
doing and educated them about new products and heart disease.These adoles-
cents  wanted  an occasional group session with other  adolescents  in the clinic.
It  is from  the  adolescents who experience Familial Hyperlipidemia, a chronic
condition, that  we, as nurses, can learn  new strategies to improve  compliance
for FH  as well  as other chronic diseases.

P783
Psychosocial  needs of  the  child  in hospital  and his  parents: The  role
of  a liaison  sister  at the German  Heart  Center  in  Munich
Yvonne Aeschhach
Pediatric Nurse,  Miincheti,  Germany

At the  German Heart  Center  in Munich a new post  was created 2 years ago.
The  need  for  a nurse  with  plenty  of experience  in pediatric  cardiology  and
with  a  special  interest  in  caring  for  the  child  and  his  parents  during  the
hospital  stay for  investigation or operation  had developed over the  years. The
liaison  sister  is  responsible  for  optimal  information  of  the  parents  regarding
the  non-medical  side  of  routine  procedures  like  cardiac  catheterization,
catheter  intervention, operation  and  ward routine during  intensive  care. She
contacts  all  patients  (babies, children,  adolescents  and  adults)  daily, gets  to
know  their  families  who visit or stay in hospital together with their child. She
finds out  about  their  needs regarding  information,  and  refers  them  to  other
members of the psychosocial  team. She helps  if accomodation  is needed  and
gives support  to anxious  parents during  the  hospital  stay. Sufficient  informa-
tion before  operation  for  the child  and the parents is one of the main  tasks. It
takes  time  to  find  out  how  much  information  is  tolerated  at  the  moment.
Parents and children are taken to the intensive care ward and the equipment is
explained  individually. A  special  group  of  interest  are  the  adolescents  and
young  adults who  appreciate  a daily  visit  and  very often  an  informal  chat  in
addition  to  the  specific  information  needed. A  further  important  task  is  to
write  to  parents who  have lost  their  child during  the  hospital  stay and  offer
them  support  if  they  wish. Working  as  a  liaison  sister  is  an  extremely
rewarding task.While  all parents appreciate information  regarding procedures
and  operation,  the  need  for  further  informal  contacts  are  rather  individual.
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It  is up to the parents to decide whether or not they want any help, but on the
whole it is much  appreciated.

P784
Daily  interdisciplinary  patient  care rounds: from  concec
Erica Mosolamzki,  Ruta  Niedra
Hospital  For Sick  Children,  Cardiac Program, Toronto,  ON,  Catg
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to be done?

P785
The  development  of  nursing  guidelines, will  it  improve  the  care  of
the neonate  post  cardiac  surgery?
DoddsA.M., GuimondJ,  Oag L.
HSC, Toronto,  ON,  Canada

The United  Nations  Convention  (1992)  on  the right  of the  child  acknowl-
edges that children are especially vulnerable  and have a right to expect special
consideration.  Its  underlying  ethos, like  the  Children’s Act  (1989), is  that  in
every situation the  needs and voice of the child must be heard  and respected.
Neonates under going cardiac surgery are unable to  voice their demands and
expectations  for  care, therefore  the  CCU  at the  Hospital  for  Sick  Children,
Toronto, Ontario, Canada  have developed  a role within  it’s nursing structure
called  a cardiac  resourse  nurse. The  objective  of  this  role  is to  promote  and
enhance the care of the paediatric  cardiac patient. Since September  2000 this
group  has been  working  towards  the  development  of guidelines to  advance
the  care  for  specific  neonatal  cardiac  defects. Our  poster  presentation  will
highlight the aforementioned  guidelines through an illustration of a children’s

P786
Can  adolescents  with  CHD  provide  each  other  emotional  support
within  a group  setting?
Patricia  Ktwx,  Kim  Tiemens
Alberta  Children’s  Hospital,  Cardiology Clinic,Alberta,  Calgary,  Canada

To form a support group  for adolescents with CHD  in order to provide them
an  opportunity  to  address  various  psychoscocial  needs  common  to  this
chronic illness.The need  for support  was identified  for adolescents living with
chronic  illness. Issues  they  face  often  include  struggles with: isolation, body
image, desire to be like peers, fears about future, autonomy, control, and treat-
ment  adherence. Addressing  these  needs within  the  group  format  allows  for
opportunity  to  interact,  express  conflicting  emotions,  share  information,
discover  commonalties, instill hope, and to  learn  from  peers and  facilitators.
The  environment  would  need  to be  comfortable,  safe, and  fun,  all the  while
building  on  self  esteem  and  acceptance  issues. The  age  of  the  group  to  be
targeted  is 11 to  17 years. A team has been developed to organize and run the
group consisting of an RN,  Social Worker, Child  Life Therapist, Psychologist
and  an  adult  with  CHD. Goals  and  objectives  were  established. The  group
would  meet  one  evening  per  month,  which  would  include  a  fun  activity

along with  an eductional  component. A mailing list  was generated  from  the
clinic database of those adolescents that fit our criteria.A mail out was sent to
75  youth  and  their  parents,  which  included  an  invitation  and  letter
describing  the  format  of  the  group. The  groups  held  have  proven  to  be a
comfortable  and  safe  venue  for  youth  to  talk  openly  about  the  issues  that
surround  adolescents with CHD. Attendance  at this group  has been  encour-
aging and  has shown the need for such a group to be supported.Thus  far our
return rate  has been 100%.

P787
Don’t  say his name  or  he’U  appear
Curry J.  A.
Green Lane  Hospital, Auckland,  New  Zealand

This poster display will show, by  way of a timeline, how a partnership  of care
develops between  a young  family  coping with  a child  with  congenital  heart
disease  (CHD)  and  near  impossible to  control  Supraventricular  Tachycardia
(SVT),and  the multidisciplinary  hospital team. At  3 years of age, this child  is
the youngest in New Zealand to have a radiofrequency  ablation. He was diag-
nosed  antenatally  with  complex  CHD; congenitally  corrected  transposition
of  the  great  arteries,  large  ventricular  septal  defect,  mild  subpulmonary
stenosis, severe  tricuspid  regurgitation. He  was  later  diagnosed  with  Wolff
Parkinson White  Syndrome and recurrent  SVT.The family reside 50km  from
Green Lane Hospital, New Zealand’s only centre  for  paediatric cardiology. At
age 10 months, he underwent  3 open heart surgeries, resulting in the insertion
of a mechanical  valve. Over  the  next 2 years the  family  coped with  multiple
admissions, sometimes  daily, for potentially fatal SVT (rates >200bpm), as well
as managing medications, weekly blood tests and caring for two older siblings.
I  will show stratgies/protocols  put in  place by the  combined  health  team  to
ease the stress and reduce the length of these admissions. For example, educa-
tion of parents in early regognition of SVT: direct  admission to the paediatric
cardiology  ward  following  a phone  call; parents  supplied  with  topical  local
anaesthetic  cream  for  application  prior  to  transport;  specific  protocols  and
care  plan  in  place  for  his cardioversion. He  went  forward  for  EP  study  and
ablation  on a moderately  urgent  basis  as it  was no longer  possible  to  control
his practically incessant  SVT. Since the successful  ablation he has had no SVT,
has achieved normal milestones  and leads a happy and active life.

P788
Impact  of rheumatic  fever
Orchard C. Y.
Green Lane  Hospital, Auckland,  New  Zealand

Rheumatic  Fever  remains  a  significant  disease  among  certain  sectors  of  the
New  Zealand  population. On  average, 84  cases  of Acute  Rheumatic  Fever
(ARF)  are  reported  annually, with  62% of  these  cases  occuring  in  children
aged  4̂14 years. Of  those, 84% are  of  Maori  and  Pacific  Island  descent. A
national  Rheumatic  Fever  Register  was  established  in  1986. Currently  the
rate of Rheumatic  Fever notifications  is 2.5 per  100,000.This  rate  is high  for
a developed country and has not declined markedly since the mid-1980s The
annual notification  rate  for New  Zealand’s anglo-saxon  population  is 0.3 per
100,000, in  contrast  to  the  Maori  (indigenous)  population’s  rate of  6.8  per
100,000  and  Pacific  Island  people’s  rate  of  23  per  100,000. Despite  the
evidence of this disparate incidence, specific  racial predeliction  has never been
substantiated  by  research  (Neutze,!996).  Factors  believed  to  contribute
include overcrowding, poor housing, poor hygiene (Neutze,1996)  and inade-
quate primary and secondary treatment programmes (Stollerman, 1997). ARF
and  it’s  sequelae ^  chronic  rheumatic  heart  disease, result  in  450  hospital
admissions  and  significant  utilisation  of  the  health  budget  annually.  New
Zealand  has a small total population (<  4 million ).The  city of Auckland  has
the largest Pacific  Island population in the world. Measures needed to reduce
the  incidence  of  this  debilitating  disease  include  identifying  and  training
culturally  specific  resource  people  to  enhance  prevention  stategies  and  be
community  role models.

P789
Late diagnosis  of complex  congenital  haert  disease-a  case  profile
Orchard  C.Y
Green Lane  Hospital, Auckland,  New  Zealand

Congenital  Heart  Disease  (CHD)  is  the  most  common  of  all  congenital
abnormalities. This case profile  outlines the presentation of Sam, a twin, who
at  1 week post-partum  was admitted  in a collapsed state to his local hospital.
The product  of a normal and  well monitored  pregnancy, Sam’s relatively  late
presentation  raises  some  concerns  about  the  adequacy  of ante-partum  and
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post-partum  care in centres where  there  is a lack of paediatric  cardiac exper-
tise. Sam, his twin Ben  and their parents  were required to relocate  from  their
home town some 400 miles away, for the duration of Sam’s treatment. Ben was
a boarder on  the  ward during  Sam’s in-hospital  stay, cared for  by his parents.
The chance  finding  some 5 weeks post-partum  and just  1 day prior  to  Sam’s
planned  discharge  that  Ben  too  has  complex  CHD  is  evidence  that  such
conditions  are  not  always  florid  in  their  presentation.  Maternal  and  child
health  care  in  New  Zealand  is  free  and  primary  care  providers  such  as
midwives  and Plunket  Nurses  visit  new  mothers  and  babies  in  their  homes.
Early  detection  of CHD  may  be  facilitated  through  appropriate  training  of
these health  care professionals, especially  as many births are now happening at
home  or  mothers  and  babies  are  returning  home  within  hours  of  delivery.
New  Zealand  is  a relatively  small  country  (population  <4  million)  and  our
unit  is the  contries  only  tertiary  paediatric  cardiac  referral  centre. Increased
cardiac  knowledge  in  primary  carers  throughout  the  country  can  be
promoted  through  our  expert  nurses  providing  theoretical  and  clinical
training  opportunities  such  as seminars  and  facilitating  clinical  exposure  to
this patient group. Ultimately we are keen to develop an advanced nurse prac-
titioner  programme  for  this area of specialty practice.

P790
Evaluation  of  a  cardiovascular-thoracic  pediatric  nurse  practitioner
program
Kohr  L.  M.,  CreadenJ.,  Koster N.,  Barker  C.  L.,  Mavroudis  C.
Children’s  Memorial  Hospital,  Chicago, IL,  USA

Purpose: Limitations  in  residency  programs, increased  patient  acuity, and  the
impact of managed care has prompted the utilization of nurse practitioners by
specialty  practices  to  assist  with  patient  care  management. This  study  exam-
ined  the  effectiveness  of our  cardiovascular-thoracic  surgery  pediatric  nurse
practitioner  program  which  began  in  1995  and  evaluated  the  impact  on
family-centered  care. The  pediatric  nurse  practitioner  (PNP)  collaborative
practice responsibilities include admissions, discharges, preoperative  and post-
operative evaluations, and minor procedures. Methods: After being pilot  tested
on  a sample  of  25  parents, physicians  and  nurses, 5  separate  questionnaires
containing both  closed  and open-ended  questions  evaluating  the  role  of the
PNP  were  sent  via  mass mailing to  799  parents, 55  staff  nurses, 20  collabo-
rating  physicians, 45  specialists  and  524 primary  care  physicians. The  overall
response  rate  was 28% (32% parents, 96%  staff  nurses, 75%  collaborating
physicians, 33% specialists, and  11% primary  care  physicians). Results: The
PNP  program  was  well  accepted  by the  parents, nursing  staff,  and  physician
groups.  Parental  satisfaction  regarding  the  care  provided  by  the  PNPs  was
achieved  95% of  the  time. Among  staff  nurses,  100%  felt  that  the  PNPs
improved  communication  with  the  nursing  staff  and  enhanced  patient  care.
Greater than  94% of the collaborating physicians  felt  that  the PNPs decreased
physician  work-load  and  effectively  performed  specific  components  of  the
role. Ninety-three  percent  of  the  specialists  felt  that  the  PNPs’ request  for
consultation  was appropriate, implemented  recommendations  effectively,  and
facilitated  multidisciplinary  collaboration.  Seventy-three  percent  of  primary
care physicians felt that the PNPs provided timely and adequate  communica-
tion  about  the  surgery  and  hospital  stay. Conclusion: The  consensus  from  all
groups  was supportive  of the PNP  role. The  PNP  program met  its  objectives
to enhance patient  care and parental  satisfaction.

P791
The  adult  congenital  patient  in  the  cardiovascular  intensive  care
unit: unraveling  the ties  that  bind  them
Harris  L.,  Bush  K.,  GaleaJ.,Jutras  £ . ,  PalotiJ
University  Health  Network,  Toronto General  Hospital,  Toronto, ON,  Canada

The  adult  with  congenital  heart  disease  is  an  emerging  population. Their
complexities  challenge  the expertise and  experience  of health care  providers
caring  for  this  expanding  patient  population. The  challenges  posed  by  these
patients during their  early postoperative period  are frequently  very daunting.
Complex, cyanotic lesions such  as the Tetralogy of Fallot or Fontan patient do
not  always  experience  an  uneventful  postoperative  course.  In  an  effort  to
improve care and provide a better guide  for  nursing practice, we undertook a
3 year retrospective chart  review.To clarify  the adult congenital patient’s early
postoperative  needs, we examined their major  problems and challenges.These
include:  achieving  early  hemostasis  with  the  endpoint  of  maintaining
adequate  preload, supporting  moderate  to  severe  ventricular  dysfunction,
managing  complex  arrhythmias  and  providing a  full  spectrum  of  respiratory
support.  From July  1997  to June  2000,  198  patients  were  reviewed. 58% of
these  patients  had  undergone  a  previous  repair  or  palliative  surgery. The
presentation of data will include: total blood  loss and replacement, incidence

of  resternotomy  for  bleeding  and/or  tamponade, combination  of  inotropic
support  used and length  of time  required, the incidence  and  timing  of early
postoperative  echo, need  for  epicardial  pacing, antiarrhythmic  therapy, the
initiation  of afterload  reduction and duration of ventilatory support.The  ICU
length of  stay statistics will  also be shared. The  ability to anticipate  and better
define  the  postoperative  problems of  the  adult  congenital  patient, allows  for
early  identification  of  these  problems  and  timely  intervention  of  effective
therapeutic  modalities. Through  the  evaluation  of  the  information  and  data
this patient population  provides, we gain  an understanding  of patient  trends
and  specific  needs. The  lessons  learned  and  impact  on  the  nursing  care
provided, are invaluable.

P792
Inter-provincial  cardiac  services: providing  family-focused  care
Lois  Hawkins,  Lea  Legge, Cathy  Morrison,  Carry  Robinson
Stollery  Children’s  Health  Centre,  University  Of  Alberta  Hospitals,  Alberta,
Edmonton,  Canada

Two provincial pediatric cardiac centers  have joined  forces to better meet  the
needs of infants  and children requiring  heart  surgery. In a country  as large as
Canada, with populations  that  are spread out  and sparse, resources need to be
combined  to provide  excellent  medical  care to  specialty  groups. Success  has
been the  outcome  for children  and families  from Winnipeg  that  are involved
in just  such  an effort.  In  1995, the Winnipeg  Children’s Hospital  developed a
multi-disciplinary  family  support  program to  assist families  travelling out-of-
province  for pediatric  heart  surgery. Services included  medical  information,
emotional  support, education  and preparation  for  the out-of-province  expe-
rience, financial  support, and other supports  as needed  by individual  families.
In  1997, the program  was evaluated. Program  services  lessened  many  of  the
negative  aspects  of  out-of-province  travel. The  highest-rated  services  were
medical information, travel arrangements and financial  assistance. Deficiencies
included:  gaps in  continuity-of-care,  follow-up  in  and  beyond  the  receiving
hospital,  and accommodation.  Program  services  did  not  have  as direct  an
impact on  parental stress.The  needs of parents coping with  additional  stresses
were  not  completely  met. These  families,  in  particular,  missed  their  home
support  network  and  the  program’s  support  services  did  not  completely fill
this gap. In  1998, a  focus group of seven  families  was conducted. Two  major
themes  emerged: the  need  for  continuity  throughout  the  cardiac  surgery
experience,  and  the  interest  in  preoperative  support  and  preparation. These
findings  led  to program  modifications.  Educational  material  was  developed
and  efforts  were  made  to  enhance  collaboration  between  centers. A  third
program  evaluation  is currently  underway.  Findings  will  be  presented,  with
further  recommendations  from  the professional  team and  families.

P793
PICU/CVICU  Newsletter
RositaY.  Maley,Arlene  B.  Bangilan
Texas  Children’s Hospital,  Houston,  TX,  USA

To improve and enhance communication with hospital and unit issues, educa-
tional publications and programs resulting for  effective,  effecient  patient  care,
staff development and opportunities for staffparticipation  and contribution to
the  newsletter.

P794
Protein  losing  enteropathy  in  children  post-Fontan:  Is  heparin  or
corticosteroid  therapy  more  efficacious?
MqffatJuddJ.A.
Tlie  Hospital  For Sick  Children, Toronto,  ON,  Canada

Protein  losing enteropathy  (PLE)  is a rare  and life-threatening  complication
which  can  occur  following  the  Fontan  operation. Children  diagnosed  with
PLE  post-Fontan  present  with  a unique  set  of  challenges. The  exact  patho-
physiology of this disease is unknown, and the child and family  are faced  with
serious debilitations, tenuous  symptom  management  and a dismal prognosis.
Current  treatment  of  PLE post-Fontan  remains  associated  with  a  very  high
mortality  and  morbidity  rate, with  a five year  survival  of  58%, and  a  total
mortality  rate  of 50%. Non-pharmacological  treatments  have included  baffle
fenestration  of the  Fontan  circuit, Fontan  takedown  and  transplant.  Current
pharmacological  management  is directed  towards  symptom  control  with
diuretics, and  attempts  to  alter  the  disease  process  involve both  heparin  and
corticosteroid  therapies. Outcomes for the pharmacological treatment of PLE
remain  variable. Until  larger  research  trials  are conducted,  the  use  of  either
heparin or corticosteroid therapies will remain a process of trial and error, and
ultimately be influenced by the individual  child’s response. Future research to
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compare  the  effects  of  heparin  and  corticosteroid  therapies  would  advance
the  treatment  protocols  for  diis  vulnerable  population, and  potentially  opti-
mize  their  outcomes. This  poster  will  present  an  integrative  methodological
critique  of  the  strengths  and  weaknesses  of  the  relevant  research,  and  a
comparison of drug therapies involving the pharmacodynamics and  pharma-
cokinetics of heparin versus corticosteroids.

P795
Standardazation of inotropic  drugs
Arlette  B. De  La  Cruz
Texas Children’s Hospital, Houston,TX,  USA

Standardazation of inotropic drugs in the operating room and  cvicu  recovery
developed  by  the  multidisciplinary  care  team  thus  providing  stability  in
patient’s  vital  signs,  fluid  volume  limit,  minimizing  errors  anf  effecient
dispensing and delivery of medications.

P796
Parent Power: The INR home  testing  project
Spitietto, Heather  D.
Green Lane  Hospital, Auckland,  New  Zealand

A number of children, including an increasingly younger age group, are being
discharged  home  requiring  anticoagulant  therapy  post  cardiac  surgery. An
INR  blood  test  accessed by venepuncture  is commonly  available at  commu-
nity  laboratories  but  very  young  patients  and  older  children  with  needle
phobias  prefer  a finger-prick  blood  test  to  a venepuncture. The  fingerprick
INR  test  was only  available  at  the  central  hospital  and  often  involved  long
travelling  times  from  rural  communities  for  families  able  to  access  it. The
introduction  of  finger-prick,  home  testing, INR  machines  onto  the  New
Zealand market found informed parents of cardiac children asking.’Why can’t
we do  this  for our  child’? This  paper  tracks the  progress of the home  testing
INR  machine  project  that  began  with  this  question  from  the  parents  and
resulted  in  INR  testing machines being  used  in homes  nationally. The  paper
discusses  the  process, and  the  management  of  issues such  as parent  selection
and  education,  safe  prescribing,  risk  factors  and  quality  controls  for  the
machines, the solutions and the  testing process. The  peaks and the  pitfalls  we
experienced  in the process will also be described.

P797
A  study  of  how  professionals  and  mothers  recognize  the  needs  of
children with congenital  heart  disease
HiroseY., limuro M.,  HisakoY.*,  Ichuda E,  MiyawakiT.,  Kodama  K.*
Toyama  Medical  &  Pharmaceutical University;  *Nagoya  City  University,  Toyama,

Japan

This study examined how professionals  and mothers  recognized  the needs of
children  with congenital  heart  disease (CHD), in order  to  improve  coopera-
tion  between  professionals  and  mothers  when  supporting  the  children  and
their families.The  type of needs recognized by professionals  and mothers were
compared, as were the needs recognized among professionals. A questionnaire
was administered  to  192  professionals  (nurses, doctors, public  health  nurses,
kindergartners  and teachers)  whose work  was related to children with CHD,
and  588  mothers  of  children  with  CHD, in  September  1999.  159  (82.8%)
professionals  and 330 (56.1%) mothers responded, of these responses, 150 and
293 were used for the analysis, respectively.The responses were analyzed using
Needs  Scale  for  Children  with  CHD,  developed  by  Hirose  in  1999.  It
consisted  of  6 categories. The  needs  recognized  by  professionals  showed
significantly  higher scores than those recognized by mothers in 5 categories ;
Play  and  Social/Cultural  Activity,  Habitude  of  Daily  Living  and  Social
Relationship, Psychological Domain, School  Life and Knowledge  of Disease.
However, there was no significant  difference  between the needs recognized in
the Medical  and Physical Domain. Comparison  among professionals  was not
significant  in  all  6  categories.  It  was  suggested  that  professionals  recognized
the total needs of children with CHD, but mothers concentrated on the needs
within the Medical and Physical Domain.

P798
The role of nitrix oxide in heart  failure
Sandra L.  Merklinger
Hospital for  Sick  Children, Toronto, ON,  Canada

Heart failure (HF) is a pervasive pathophysiologic condition that occurs in chil-
dren with congenital heart disease. Regardless of the etiology, HF causes altered
gene expression, functional  and structural  transformation  of cardiac myocytes,

and finally, attenuated  cardiac  function. The  physiologic  manifestations  of HF
induce compensatory mechanisms through stimulation of neurohumoral path-
ways that cause an activation of the renin-angiotensin-aldosterone and sympa-
thetic  nervous systems, and augment the  release of vasoconstrictor  substances.
Although  homeostasis  is  initially  achieved  in  the  acute  stages  of HF  through
activation of these processes, the  effects  eventually contribute to the pathophys-
iology and progression of HE Enhanced vasoconstriction and reduced vasodila-
tory  response  to  exercise  are  specific  attributes  of  patients  with  chronic  HF.
Although compensatory mechanisms and neurohumoral  effects  have been asso-
ciated with  the abnormal  vasomotor tone that  is classic of this patient  popula-
tion, these  findings  indicate  that  additional  factors  may  be  involved  in  this
atypical response. There  is growing evidence to suggest  that  this  effect  may be
exacerbated  by  an  aberrant  production  of  endothelium-derived  vasoactive
mediators. Specifically, endothelium-derived  nitric oxide has been  identified  as
an attributable element in the pathogenesis of HF. Nitric  oxide  is a well-recog-
nized  mediator  within  the  cardiovascular  system. However, increased  produc-
tion of this free radical gas molecule,as is seen in patients with HF.may prove to
be  deleterious. This  poster  will  review  the  abnormalities  of  the  nitric  oxide
pathway that occurs in patients with HF.

P799
Patent  ductus  arteriosus  in  premature  infants:  implications  for
nursing  care
Fosse C,  Boar L.,  Coker  K.,  Wright D. W,  Neirotti  R.
Grand  Rapids,  Michigan,  USA

With  advanced  medical  care, more severely  premature  infants  are  surviving.
The persistence  of a patent ductus arteriosus (PDA) continues to be a risk. To
further  explore  this  population  of patients  we  reviewed  all  patients  born
between January  1,1998 and January  1,1999  who  were admitted  to  DeVos
Children’s  Hospital  neonatal  intensive  care  unit  with  a gestational  age  less
than  38  weeks  and  who  required  intervention  for  a  PDA. There  were  97
patients  who  received  indomethacin  and 9 of  these  infants  required  surgical
ligation  of  the  ductus. The  surgical  and  the  non-surgical  groups  were
compared  regarding  these  variables: birth  weight, gestational  age, number  of
courses of indomethacin, incidence of necrotizing enterocolitis (NEC), use of
high  frequency  ventilation  (HFV),and  hospital  mortality. Results: Significant
differences  found  between  the  surgical  and  non-surgical  groups  were, mean
birth  weights  of  853.6  and  1283.68  grams  (p=0.038), mean  gestational  age
25.33  and  28.36  weeks  (p=0.009),  and  mean  number  of  courses  of
indomethacin  per  patient  were  2.00  and  1.14  (p=0.017),  respectively  (data
were analyzed usingT-test).The  surgical and non-surgical group incidence of
NEC was 2 (22%) and 9 (10%) (p=0.024 by ANOVA), HFV was 7 (78%) and
30 (34%) (p=ns by ANOVA), and hospital mortality  was 2 (22%) and 7 (8%).
Conclusions: If the  infant  has a lower gestational  age and/or  birth  weight  or
requires more than one course of indomethacin, the nurse should be  aware of
the increased potential need for surgical ligation of the PDA. NEC  may be an
indication  for  surgical  ligation  of the  PDA. . The  nurse  must  appropriately
assess  cardiovascular  and  respiratory  status. Nursing  interventions  can  be
tailored to meet the needs of the patient  and  family.

P800
Operating  room  nurses  in  the  pre-operative  phase  for  cardio-
thoracic  surgery
Prilliman,J.,  Minden,  M.,  Headley, V,  Kohout,  £ . ,  Carpenter,  D.,  McDougall,J.,
Preston, M.,  Neighbors, S.,  Dennis,  P. Lofland,  C.
Tlwracic & CVSurgery,  2401  Gillham Road, Missouri,  Kansas  City,  USA

Preoperative  visits for pediatric cardiac surgery patients were traditionally  the
responsibility  of the  same  day  surgery  nursing  staff. With  an  ever  increasing
caseload  and  a  demographically  diverse  patient  population  from  a  wide
geographic  area,  improvement  in  efficiency  was  mandatory.  Twenty-four
months  ago, cardiac surgery operating room nurses assumed responsibility  for
same  day  preoperative  visits. Guidelines  for  cancellation  prior  to  invasive
testing  were  established.  Communication  was  increased  between  Cardiac
Surgery, Cardiology, Anesthesiology, Clinical  Laboratories, and  Blood  Bank.
In eighteen months, ten variables were identified  to have the greatest  effect  on
the  efficient  completion  of  the preoperative  phase. Problem  solving  tech-
niques were then applied to the most commonly occurring variables in order
to reduce their frequency. The time of preoperative preparation declined from
4 hours (+/-  120 min) to 2 hours (+/-  30 minutes). Most cancellations  were
declared  in  the  preoperative  assessment  phase  thus  preventing  unnecessary
invasive  preoperative  testing  and  the  loss of  expensive  disposable  supplies.
Canceling cases in the pre-operative  assessment phase resulted  in a savings of
approximately  $2,000  in  disposable  supplies  per  cancellation  compared  to
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cases  cancelled  the  day  of  surgery. Utilization  of  cardiac  surgery  operating
room  nurses  in  the  same  day  surgery  preoperative  assessment  of  cardiac
surgical  patients  can  improve  efficiency,  contribute  significantly  to  cost
containment, and better serve the patient.

P801
The  influence  of lactation  support  services  on  breastfeeding  success
among  infants  with  congential  heart  disease
Kimberly  H.  Barbas, Deanne  K.  Kelleher
300  Longwood  Ait,  Hunnewell  Ground,  Boston,  MA,  USA

It  is widely perceived that infants with congenital heart disease (CHD) are not
able to  breastfeed  successfully,  and  must  be  supplemented.  In  spite  of  recent
studies indicating  that  oxygen saturations  were maintained  at higher  and less
variable  levels, and  that  breastfed  infants  with  CHD  gained  weight  more
quickly and had shorter hospital stays, mothers of infants  with CHD  often  are
not  encouraged  to  breastfeed. The  purpose  of  this  descriptive  study  is  to
determine  if lactation  support  and education  impact  success of  breastfeeding
and  breast  pumping  duration  among  this  high-risk  group  of  infants  with
CHD.This  project  asks mothers of infants  with CHD  to respond to a written
survey when  their infant  is at least 6 months old, following  cardiac surgery  in
the  neonatal  period. The  survey  addresses  questions  related to  breastfeeding
initiation,  use of  breast  pumps  and supplementation,  and  duration  of  breast-
feeding/milk  expression.  Sources  of breastfeeding  support  and  education  or
perceived  lack of support,  and mother’s  level  of satisfaction  with  her  breast-
feeding experience  are evaluated. Data retrieved from  this ongoing study were
compared  to  data  from  a previous  study  at  the  same  institution,  conducted
prior  to  the  development  of  a  formal  lactation  support  program  at  the
hospital. Breastfeeding  duration  rates at  3 months  and 5 months  post-cardiac
surgery  were  compared. A  significant  increase  (p<.01  chi  square)  in  the
number  of mothers  able  to  exclusively  breastfeed,  or  continue  to  provide  at
least partial breastfeeding  or breastmilk  feeds to their infants has been demon-
strated. Results suggest that given support  and education  necessary to  initiate
and  maintain  lactation, mothers  can  successfully  breastfeed  their  infants  with
CHD, and provide breastmilk  for durations suggested for the general  popula-
tion by the Healthy  People 2000 initiative.

P802
Psychological  and  physiological  effects  of  long  term  alprostadil
therapy  on  infants  with  hypoplastic  left  heart  syndrome
Harris,  C.
Hospital for  Sick  Children,,  Ontario,Toronto,  Canada

As more  families  are choosing heart  transplantation  as a treatment option  for
Hypoplastic  Left  Heart  Syndrome, increasing numbers of infants  are on  long
term  Alprostadil  therapy. Treatment  may  be  as  long  as  5-6  months  and
patients  are  managed  either  in  the  Critical  Care  Unit  (CCU)  or  on  the
Cardiology  ward. These  duct-dependant  infants  are  maintained  on  contin-
uous  intravenous  Alprostadil  infusions.  Consideration  must  be  given  to  a
number  of  side  effects  including  apnea, seizures  and  fever.  Psychologically
and physiologically  infants  need security and containment  to enable them  to
maintain  a  state  of  wellbeing.  Fever  challenges  care  providers  as  there  is a
need  to  balance  being  able  to  meet  the  infants  developmental  care  needs
while  risking  a febrile  response.  It  is  imperative  to  rule  out  an  infectious
process  vs overheating related to  nesting. At  the Hospital  for  Sick  Children,
creative  solutions  to  these  challenges  have been met  by  using light  blankets
suspended off the infant with a foot  cradle, light clothing, Sc nesting. Teaching
is done with  the  family  to  identify, encourage  and promote  infant  self-regu-
lation  behaviors.  Understanding  altered  family  dynamics  and  sustained
uncertainty  theory  are  key  elements  in  the  care  of  the  infant  and  family.
Another  reported  side  effect  of long  term  Alprostadil  therapy  is  a  rare  and
temporary disorder called hypertrophic osteoarthropathy. Clinical  manifesta-
tions  of this  self limiting symptom  are  soft  tissue swelling, particularly  hands
and  feet  as well  as cortical  proliferation  of long bones. This  can be  associated
with  significant  pain  and  discomfort  which  requires  the  collaborative
approach  of  the  interdisciplinary  health  care  team. This  presentation  will
highlight  these  unique  and  complex  physical  and  psychological  effects  of
long term Alprostadil  therapy, on the patient  and  family.

P803
Using  a  family  bed  to  enhance  family  centred  care  in  the  cardiac
unit
Fazari,  L.,Aiello,  S
Hospital for  Sick  Children,  Toronto, Ontario,  Canada

The  Cardiac Program at The Hospital  for  Sick Children  in Toronto, Canada
provides medical and surgical treatment to a large multi-cultural  population.
Nurses  in  the  program  have  a strong  appreciation  for  cultural  diversity,
recognizing  the  importance  of  children  having  their  loved  ones  present
during  their  hospital  stay. In  many  cultures, children  are  raised  from a very
young  age sharing  a bed  with  their  parents  and/or  their  siblings. Over  the
past  several years there  has been  an  increase  in  the number  of requests  for a
’ward’bed  received by nurses in the Cardiac Unit.They  are sought to  reduce
patient  anxiety  by  facilitating  closer  parent-infant  sleeping  arrangements.
Nurses  have  expressed  concerns  relating  to  patient  safety  and  potential
liability  issues surrounding  this  practice. A  literature  review  was done  by
members  of the  Cardiac  Program’s Nursing  Practice Council  to address the
use of  a ’ward’ bed  in this practice context. Other  units within  the  hospital
and other  Health  Care Centres were also contacted  to ascertain whether the
use of the  family  bed  has ever created  a dilemma  in  their  practice. A  gap in
nursing  practice  was then  identified  which  led  to  the  creation  of  practice
guidelines. The  family  bed  guidelines  were  developed  to  assist  nurses  to
employ  the proper  knowledge, skill, and judgement  around  the  decision  to
incorporate  a family  bed into the  patient  care setting. These  guidelines have
been  given  approval  by The  Hospital  for  Sick Children’s Risk  Management
Team, and  are being considered  for implementation  throughout  the organi-
zation. This poster  presentation  will  describe  the  current  literature  available
related to  this practice, the development  of the Cardiac  Program’s guidelines
for  family  bed use, the potential  risks associated with the like, and the impli-
cations  for  nursing practice.

P804
Preparation  of  child  and  family  for  cardiovascular  surgery  at  the
Hospital  for Sick  Children
Cranis, M.,  Slater,  N.,  KilburnJ
Cardiac Clinic 4A,  555  University Aiv,Torotito,  ON,  M5C  1X8,  Ontario,Toronto,
Canada

Over  550 children  and families  are prepared  for  cardiovascular  surgery  at the
Hospital  for  Sick  Children  each  year. We  recognized  that  these  preparation
days were  often  too  lengthy, families  were overwhelmed  with  new  informa-
tion, and  unidentified  issues resulted  in postponement  of surgery. To prepare
families  while supporting  them  in  a holistic  manner,  we examined  both  the
roles of our  interdisciplinary  team members  and the structure  of the existing
pre-operative  day. An  important  goal  was incorporating  the  family  into  the
health  care  team, fulfilling  the  hospital  mission  of  family  centered  care. We
recognize  parents  are the most  consistent  caregivers, and that being  an active
part  of  the  health  care  team  enables  them  to  move  more  easily  from  the
hospital to home.To  prepare  families prior  to their pre-op  day, a triage phone
assessment  by the  Surgical  Nurse  Coordinator  was  initiated. This  enabled
identification  of issues that could delay surgery. A package including a follow-
up letter, information  on  directed  donation  and  use  of blood  products, pain
management,  is mailed  to  reinforce  the  initial  information. To  satisfy  a  need
for  patient  and  sibling  support,  the  Child  Life  Department  developed  a
pamphlet  that  includes  strategies  parents  can  use  to  prepare  the  child  and
siblings  for  the  hospital  admission. Re-organization  of  the  day  allowed  for
more  effective  use of time, i.e. earlier  arrival  time  avoided  traffic  delays, and
use of  labs  during  less busy  hours. While  the  pre-operative  day  has a certain
structure  to  it, we  recognize  the  need  for flexibility to  allow  for  the  patient
and family  to obtain the greatest  benefit.

P805
Developing  a  Compentcy  Based  Orientation  in  an  Acute  Care
Pediatric  Cardiac Unit
Edmond,  LA.
Hospital for  Sick Children, Toronto,  Ontario,  Canada

Purpose: To  ensure  that  orientation  for  nursing  staff  provides  the  tools  and
education  needed  to become a competent  practitioner. The  nursing orienta-
tion  to the Cardiac Program has historically been to train individuals to carry
out  those duties that  nurses perform  the most. The orientation  consisted  of a
general  hospital  nursing orientation  and  a unit  based orientation. There  was
no versatility built into the orientation, those who came with  ten years expe-
rience  received  the  same  orientation  as new  graduate  nurses.  Competency
Based Orientation  provides a framework  that  allows each individual  to iden-
tify  and define  their learning needs. The orientee becomes a shared responsi-
bility among  all members of the nursing team. The orientation  also highlights
adult learning principles and learning instead of teaching. Competencies were
developed using four nursing education priorities. 1) Fatal: needs that relate to
high-risk  patient  care,  2)  Frequent:  any  nursing  practice  that  is  often
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performed,  3)  Fundamental:  needs  that  are  essential  aspects  of  effective
nursing practice, 4)  Fixed: educational  needs  for  all  hospital  employees.The
tools  used  to  measure  and  evaluate  practice  and  the  competencies  were
created  before  implementation. Connelly  and  Hoffart,  1998, provide a chal-
lenge to educators to ensure they are presenting what  is needed  to survive  in
the  organization  rather  than  extraneous  material  that  is nice  to  know". A
variety of learning options utilizing an array of learning styles are available to
new  staff  members  including  unit  procedures, observation  of expert  staff,
practice under supervision, videotapes, pre and post  testing and  independent
study. Competency  Based orientation  provides the new orientee  with a "real
world" environment  that  will integrate  them  into the  highly  specialized  role
of pediatric  cardiac nursing."

MAY 30  Time: 11:30-12:30

Session 5
Catheter  Interventions

P806
Balloon dilation of aortic  stenosis in infants less than 6 months of age
Shollcr, C.F., Latiff, H.A.,  Cooper, S.Adolph  Basser
Adolpli  Bassa Cardiac Institute, Westmcad, New South Wales, Sydney, Australia

42  patients  aged  1 day-6  months  underwent  balloon  dilation  of  the  aortic
valve from  1988-98.We examined outcomes and predictive parameters in the
3 subgroups Grp  1:1-7  days(n=16),Grp 2:8-30  days(n=10),and  Grp  3:1-6
months(n=16). Median  follow-up  was 53 months  (6m-lOyr).There  were  13
deaths, with  12 occurring  in  the  group  undergoing  dilation  in  the  first  30
days. The  overall  survival  at  10 years  was 72%, with  42%, 65% and  93% for
Grps  1, 2  and  3  respectively.  For  those  surviving  beyond  one  month  the
freedom  from  intervention  rate  was 70% and  21%  at  5  and  10  years. Aortic
valve  annulus  >25  mm/m2  (26/42)  was  the  only  individual  significant
predictive  left  heart  parameter  for  survival, with  10 year survival  of 88%  and
freedom  from  reintervention  of  33%. Multivariate  analysis  of  a range  of
anatomic  elements  allowed  83% prediction  of outcome. Balloon  dilation  of
the  aortic  valve  is  effective  in  the  first  6  months  of  life  in  patients  with
adequate  left  heart structures.

P807
Stent  implantation  for children  under 6 years  old
Hideshi Toinita,  Kohji Kimura, Satoshi Yazaki, Yasuo  Ono, Shigeyuki Echigo
National Cardiovascular Center,  Osaka,  Suita,Japan

Purpose: To  evaluate  the  feasibility  of  stent  implantation  in  small  children
under 6 years old. Subjects:We  attempted stent implantation  for  17 lesions in
12 patients  under  6 years, specifically,  the  pulmonary  artery  (PA)  14 lesions,
pulmonary  vein  (PV) 2, coarctation  of aorta  (CoA)  l.Age  and body  weight
ranged from2 to  79 (median  38) months, 2.9  to 22.0 (11.0) kg. Methods: We
implanted  stents using a front  loading technique  (4 cases), conventional  tech-
nique (4 cases), or combined technique  (3 cases).We implanted a Palmaz P188
or P308 stent  (Johnson & Johnson)  in  the  PA using a 9F sheath, except  for  3
lesions where a P128 or  P207 was implanted  as a larger stent could not nego-
tiate with the lesion. P104 or  154 stent  was implanted  for  PV stenosis in a 4.5
kg  baby, while  a  P  106  was  implanted  for  CoA  in  a  2.9  kg  baby. Repeat
catheterization  was  performed  after  3̂15  (6)  months  in  8  patients  with  12
lesions. Results: A PI28  stent  dislodged  from  the  left  PA and  impacted  in a
benign  portion  of the  right  PA. Further  procedures  were  abandoned  in  this
case, otherwise  stents  were successfully  deployed without  complications. The
minimum  lesion  diameter  significantly  increased  from  0.8-6.5  (3.5+1.7,
mean+SD)  mm to 3.6-12.0  (6.712.0) mm (p<0.01).Although  follow up the
diameter,  1.5̂12.0  (5.8+2.9) mm, was not significantly  decreased, there  was a
variable  degree  late  luminal  loss, 0-59.5  (20.9121.8)  %. Late  luminal  loss
requiring redilatation occurred in one PA lesion (21.5 %) and 2 PV lesions (58
and  59 %). Conclusions: Stenting  is a treatment option even in small children.
Although redilatation might be occasionally necessary because of late luminal
loss, particularly  in PV stenosis.

P808
Pulmonary  arteriovenous  fistula  : successful  percutaneous  tran-
scatheter  embolisation
Abushaban, L.,  Utliaman, B., EndrysJ,  Kumar,A  , SelvanJ.
Frcp, Kuwait, Kuwait

Pulmonary arteriovenous fistulas  (PAVFs) are rare vascular malformations  of the
lung and may present with cyanosis and vascular malformations  in other parts of
the body leading to epistaxis  , neurologic  manifestations  or  cerebral  abscesses.
Purpose  of the  study  :To assess the  effectiveness  of percutaneous  transcatheter
clossure of PAVFs in our patients . Patients and methods  :Transcatheter emboli-
sation of PAVFs using spring coils was performed  in three patients (2 males and
one  female), the  age at presentation  was between  8 months  and  3  yean.They
presented between  1989- 1999. All had severe cyanosis and clubbing at presen-
tation. There was no skin or neuorologic manifestations.Their  saturations at the
onset  ranged between 60-72%  . After  pulmonary  angiography  and localisation
of the  fistula’s  , multiple  spring  coils  were  used  to  occlude  6  fistulas  in  the  3
patients  using a total of  32 coils  . This  was done  in  8 settings  (more  than one
setting for each patient). Results  : complete occlusion of PAVFs was achieved in
all the patients .There  was no  acute or long term complications in all 3 patients
on follow up  (1̂5  years).Arterial  saturation rose from mean 66.2% to 94%.The
chest x-ray showed dramatic  regression of the  PAVFs shadows in all patients on
follow  up  . Conclusion  : transcatheter  coil  embolisation  is a safe  and  effective
method to treat  PAVFs non surgically . Patients may require multiple settings to
occlude these fistulas completely.

P809
Transcatheter  closure  of  secundum  atrial  septal  defect  using
amplatzer  septal occluder  : short-term  outcome
A.LatiffH,Alwi  M, Samion  H,  Kandhaivl  G,A.Aziz  B, Nugroho S, Rehman MA
National Heart Institute,  Kuala Lumpur, Malaysia

This  study  is to  review the  short-term  outcome  of  transcatheter  closure  of
secundum  atrial septal defect  (ASD) using Amplatzer  Septal Occluder (ASO).
From January 1997 to October 2000,210 patients with secundumASD under-
went  successful  transcatheter  closure using ASO. Nineteen  patients with right
to left shunts were excluded  from  the analysis.Total of 191 patients with left  to
right  shunts  was  reviewed. The  patients  were  assessed  for  possible  complica-
tions and the presence of residual shunts using transthoracic echocardiogram at
24 hours, 3 months and  at one year.Their  median  age was 10 years (range 2 to
64 years) and median weight  was 23.9 kg (range 8.9 ^  79 kg). Five patients had
transcatheter  closure  of patent  ductus  arteriosus  and  2  had  balloon  valvulo-
plasty  for  valvular  pulmonary  stenosis  performed  at  the  same  sitting. The
median ASO device size was 20 mm (range 4 to 36 mm).The mean procedure
and  fluoroscopy  times were  90 minutes  (range  30-210  min)  and  23 minutes
(range  5̂144  min)  respectively. Mean  follow-up  was 20.8 +/-  12.4  months.
Complete  occlusion  was obtained  in  168 of  191  (88%)  patients  at  24 hours,
128 of 133 (96.2%) at 3 months  and  100% at one year (n=103).There  was one
incidence  of  inadvertent  detachment  of  the  device  which  was  successfully
retrieved  via transcatheter  approach and one embolized into the right ventric-
ular  outflow  tract  which  was  removed  surgically  the  next  day  together  with
ASD closure. No haemodynamic disturbance occurred  in either  patient.There
were  no  major  complications  eg. thromboembolism,  endocarditis  or  device
fracture  noted on follow-up. In conclusion, transcatheter  closure of ASD using
ASO is safe and effective. However, a long-term follow-up  is warranted  before
it is recommended  as a standard procedure.

P810
Transcatheter  closure o f  patent  ductus  arteriosus  in  adults
Hwang  B., Fu Y.C., LuJ.H.,  Chiu P.S.Jan  S.L.,  Lee P.C., Meng  L.C.C.
Department  Of PediatricTaipci Veterans  General Hospital,Taiwan,Taipei, ROC

From Nov. 1995 to Sept. 2000, a total of 216 patients with patent ductus arte-
riosus  (PDA)  underwent  transcatheter  closure  by  Gianturs  coils.  Eighteen
(8.3%) of them  aged over  18 years were  evaluated  retrospectively.There  were
7  males  and  11  females  with  aged  ranged  from  18 to  77  years  (35.9119.0
years).Total  of 20 procedures  were performed  on  these  18 patients who were
isolated PDA in 16,associated with other lesions in 2.Two patients underwent
second  time  transcatheter  closure  for  the  residual  ductal  shunt  within  one
month. The  calculated  Q p / Q s  ratios  by  Fick’s  principle  were  1.07~4.05
(1.70+0.90).  Six  patients  had  mild  pulmonary  hypertension. The  average
pulmonary  vascular resistance were 1.8711.04 Woods units.The types of PDA
included Al  in  3, A2  in  10, C  in  1 and  E  in  4. The  narrowest  diameter  of
ductus were  1.40  to 5.10  (3.29+1.89)mm.A  total of 42 coils had been placed
through  transfemoral  approach. Temporary  occlusion  of  ductus  by balloon
had been  performed  on  5  patients. No  patients  had  coil embolization  in  the
pulmonary arteries or aorta. All patients had been follow-up  studies regularly
with  auscultation, chest  x-ray  film  and  echocardiograms. The  significant
residual  ductal  shunt  was detectable  for  3  weeks in 2, but  completely  disap-
pearred  after  re-insertion  of  2  coils. All  other  16  patients  had  a  complete
closure  of  PDA immediately  after  coil  placement. Acute  hemolysis  with

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


248  Cardiology in the Young: Vol. 11. Suppl.  1

significant  anemia  occurred  since  second  day  after  procedure  in  2  who
including  1  patient with azotemia.The  complication disappearred completely
after  the repeated coil placement. In conclusion, transcatheter closure of PDA
with  coil  in  adults  is  a  safe  &  efFective  method. Acute  hemolysis  could  be
overcome with the further  placement  of coils to close the residual shunt.

P811
Initial  and  longterm  results  following  catheter  intervention  for
neonatal  critical pulmonary  valve  stenosis/atresia: a single  operators
experience
Howard  S. Weber
Pout  Slate  University  Childretis  Hospital,  Hershey, PA,  USA

Isolated  neonatal  critical  pulmonary  valve  stenosis(PS)/atresia(PA)  is  rare,
presents with cyanosis & can be technically difficult  to alleviate in the cath lab.
Since  1989, 26  neonates  (age:6+/-ll  days; weight:3.4+/-.6kgs)  presented
with critical PS/A requiring PGE1 and were considered  for valvuloplasty(V).
Initial  echo  demonstrated  severe T R  (80%), RV  dilation/reduced  func-
tion(46%),  hypertrophied  small  RV(42%)  and  suprasystemic  RV  pres-
sure(100%).  PA  was  suspected  by  echo  in  10(38%)  of  which  5  were  truely
atretic  at  cath.  All  pts  underwent  successful  V  (balloon  to  annulus
ratio:1.26+/-0.1)  without  mortality. Five pts with  PA required  valve  perfora-
tion  first  followed  by V. PostV,  the  RV/aorta  pressure  ratio  (1.5+/-0.2  vs
0.8+/-0.2,p<.0001)  &  pulmonary  valve  gradient(51+/-17  vs  6+ / -
5mmHg;p<.0001)  decreased  significantly. A ’snare  assisted’ approach,  which
we initially reported  in  1994, was neccesary & feasible in  16pts(62%) resulting
in  reduced  fluoroscopy  37+/-28  vs  86+/-19minutes;p<.005)  and  fewer
balloon  catheters  uutilized  (1.4+/-0.6  vs 3.3+/-1.7;p<.001).  In 21pts(81%),
PGE1  was succesfully  discontinued  1.9+/-3.8  days postV while 3pts required
surgical  PDA ligation  and  2 required  RV outflow  tract  augmentation  & BT
shunt placement. At latest followup(47+/-36mths)  there has been  1  late unre-
lated  death  &  1 repeat V  Latest  echo  followup(43+/-38mths)  demonstrates
persistent gradient  relief(7+/-9mmHg),  improved TR  and  1  pt with  a persis-
tent  ASD. All  pts  are  functional  class  I  and  2  require  a  daily  diuretic.
Conclusion:  Catheter  intervention  is  the  treatment  of  choice  for  critical
PS/PA  utilizing  a variety  of techniques  & with  long term  followup  there  is
persistent  gradient  relief, significandy  improved TR  & resolution  of right  to
left  atrial level shunting

P812
A ’smart’ stent  for  severe  stenosis  of the  right pulmonary  artery
Da  Cruz,  E.,  Sampaio  Nunes,  M.A.,  Fcrreira, M.,  Magalhaes,  M.P.,  Sousa-Uva,
M.,  Pedro,  A.
Consultant  Paediatric Cardiologist,  Lisbon,  Portugal

The SMART (Shape Memory Alloy Recoverable Technology) stent  (Cordis-
Johnson  & Johnson  manufacturers)  is currently  in  use  for  vascular  purposes,
but  as  far  as  we  are  aware, not  yet  in  the  pulmonary  arteries. We  report  the
successful  insertion of this self-expandible  nitinol  stent in a  15 year-old 25 kg
female patient with corrected pulmonary  atresia and ventricular septal defect,
who  had  developped  a  grave  right  pulmonary  branch  stenosis.  She  had a
complicating  severe  kyphoscoliosis,  right  cardiac  failure  and  functional
disability  (NYHA  class  III), with  supra-systemic  right  ventricular  (RV) pres-
sures  that  were  ’squeezing’  the  left  ventricle  (LV).  She  had  undergone  a
previous attempt of a Palmaz-Shatz stent insertion, which  failed in the view of
technical  difficulties  derived  from  the  distortion  of  the  cardiac  and  thoracic
anatomy.The  10 mm  x 40 mm SMART stent appeared to be easy, very accu-
rate and  secure  to  deploy, very flexible on  its advancement  onto the  stenotic
area, and provided an excellent anatomic and functional  result. Indeed, the RV
pressures dropped  to  50% systemic, hence  significandy  enhancing  LV perfor-
mances. On follow-up, the patient  is much more active, in class I NYHA, thus
having achieved  a much better  quality  of life. Clinical  studies are required  in
order  to  define  eventual  further  indications  for  the  use  of  this  stent  in  this
cohort of patients.

P813
Patent  ductus  arteriosus  closure  using the  gianturco  detachable  coil
Abdon  Castro, Rafael  Gutierrez,  Carlos  Mas
Hospital  National  De  Niiios,Apartado  12795,  San Jose,  Costa  Rica, Costa  Rica

Patent  ductus  arteriosus  (PDA)  represents  the  third  most  frequent  cardiac
malformation  in Costa Rica. Most of them are adequate for coil embolization
using Gianturco detachable  coils. During the last three years, 65 patients with
PDA  had  their  defects  closed  via  cardiac  catheterization  at the  National
Children’s Hospital, San Jose. Age varied  from  6 months to  120 months  with

a mean  age of 42 months.Weight  range was 7 to 30 kg with a mean of  14 kg.
Complications  included  three  coils that  migrated  to  the pulmonary  arteries,
two  of whom  were  recovered. Two  patient  (3.1%)  presented  with  hemolisis
that  warranted  a  second  coil  3  and  7  days  later  respectively. The  most
frequently  used coil  size  was 5 mm in diameter  and 5 loops. Ductal diameter
varied from  1.6 to 4.2 mm with a mean of 2.4 mm. Pulmonary artery pressure
was between  the  normal  range  in  54  cases and  mild  to moderate  degrees of
pulmonary  hypetension  were  found  in  11 patients, 8 of them  were  children
with Down syndrome. Seven patients required  two coils. At one week  follow
up, 92% of our patients had the defect occluded.At one month  follow  up, 95%
were  completely  closed. Associated  problems  in  our  patient  population
consisted  of  2  cases  with  pulmonary  stenosis  that  were  treated  during  the
same procedure; two  cases had  ventricular  septal  defects, one  patient  had an
AV septal  defect, one  patient  had  peripheral  pulmonary  stenosis. Closure  of
certain  patent ductus  arteriosus can be  safely  performed  using the  detachable
Gianturco  coil. The  5 mm  diameter  and  5  loops  coil  was  adequate  for  the
majority  of the cases.

P814
Transcatheter  occlusion  of  patent  ductus  arteriosus  using  tornado
platinum  coils
Kenji  Suda,  Masahiko  Matsumura
Tenri  Hospital,  Tenri,  Nam,  Japan

Background: although  transcatheter  occlusion  of  patent  ductus  arteriosus
(pda)  using stainless  steel  coils has become  popular, one of the  disadvantages
of  stainless  steel  coil  is incompatibility  with  magnetic  field.  On  the  other
hand, commercially  available tornado platinum  coils (TPC)  has proven  to be
safe  in  magnetic  field.  PURPOSE: To  develop  a method  to  occlude  PDA
using  commercially  available TPC. MEHODS: Ten  patients  with  PDA  (4
boys and 6 girls; 1 to  7 years; 9 to  22 kg)  were included.The  minimal  size of
PDA ranged  from  0.5  mm  to  3.6  mm  and  Qp:Qs  ranged  from  1.1  to  2.6:1.
We  applied  either  anterograde  or  retrograde  method  using  retrievable
system. A  5  Fr multi-purpose  catheter  was  advanced  into  descending  aorta
across  PDA  to  deliver TPC. Either  smaller  end  or  larger  end  of TPC  was
grasped by 3 Fr bioptome.The  coil-bioptome were advanced and pushed out
slowly  through  5  Fr  multi-purpose  catheter. Three  to  3  1/2  loops  of  larger
end  of TPC  was placed  in  the  aortic  amplulla  and  the  remaining  1/2  to 1
loop of smaller end of coil  was in the main pulmonary artery. If the coil posi-
tion  was suboptimal, the coil  was redeployed. RESULTS: In 9 of  10 patients
that  had  PDA <=  2.7  mm  in diameter, we successfully  occluded  PDA  using
1 to  5 TPC.  In 8 of the  remaining 9 patients, an echocardiogram  confirmed
complete  occlusion  until  3 months after  procedures. In  1 patient, we gave up
to  occlude  PDA  using  these  coils because  of malfunction  of the  bioptome.
CONCLUSION:  It  is  feasible  to occlude  PDA <=  2.7 mm  using commer-
cially available TPC  and  this method  can be alternative to that  using stainless
steel coils in  closing small  PDA.

P815
Transcatheter  retrograde  closure  of  muscular  ventricular  septal
defects  with  the  amplatzer  ventricular  septal  defect  occludenone
case  report
Zhou  AQ,  Gao  W,Yu  ZQ,  Li  F.
Shanghai  Children’s  Medical  Center,  No.  1678  Dong  Fang  Road,Shanghai,
P.R.China

Objectives:The  aim  of  this  study  was  to  close  muscular  ventricular  septal
defect(MVSD)  in  a child  with  a Amplatzer  ventricular septal  defect  occluder
(AVSDO). Methods:A  5-year-old  girl  with  MVSD  underwent  transcatheter
closure  using the AVSDO.The device  is a modified  self-centering  and reposi-
tionable  Amplatzer  device  that  consists  of  two  low  profile  disks made  of
Nitinol  wire  mesh with  a 7-mmm  connecting  waist.A soft J-tipped  260-cm
exchange  0.035-in  guide  wire  from  a retrograde  femoral  arterial  approach
was passed  from the  left  ventricle to  right  ventricle.guided  by right  coronary
catheter.and  advanced  into  the pulmonary artery,where  it  was snared  from a
percutaneous  femoral  venous approach. The catheter  was removed and a 6-F
long sheath  was advanced  over the  wire  from  the  femoral  artery  to the  right
ventricle.Under  fluoroscopic  and transesophageal ultrasonic guidance,the first
disk  was deployed  and  pulled  gently  against  the septum.which  was both  felt
and  observed  by TEE.The  sheath  was pulled  back  and  the  second  disk  was
deployed.The device was released when its position  was optimal and  interfer-
ence  with  atrioventricular  valve  structures  had  been  excluded  by TEE  with
color  flow Doppler.After  release of the  device both  color  Doppler  echocar-
diography  and  left  ventriculography  were  performed  to  detect  residual
shunts.The  patient  was  discharged  on  the  third  day  after  the  procedure  on
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aspirin  3 mg/kg  daily  for  six months.Results:The  location  of the  defect  was
midmuscular.The  MVSD  diameter  was  3.7-mm.The  selected  device
size(waist  diameter)  was  6-mm.Device  placement  was  successful  and
complete  occlusion  occurred  immediately.  No  complications  were
observed.Conclusions:This  encouraging  initial  clinical  success indicates  that
the AVSDO is a promising device for transcatheter closure of MVSDs in chil-
dren  and  retrograde  approach  is  as  effective  as antegrade  approach. Further
clinical  trials  and longer  follow-up  are needed  before  the  widespread  use  of
this technique can be  recommended.

P816
Developing  of  transcatheter  occluder  for  fenestrated  Fontan:  from
basically to  animal  experiments.
Toshiki  Kobayashi,  Hideaki  Senzaki,  Jun  Kobayashi,  Satoshi  Masutani,  Mio
Takedazu,  Reiichi  Hoshi,  Katsuya  Miyagawa,  Yoshikazu  Kishigami,  Haruhiko
Asano,  Shwiei  Kyo, Ryozo  Otnoto
Saitama  Medical School, Saitama, Japan

Fenestrated  Fontan  is effective  procedure for borderline  of Fontan candidate.
We  had  closed  fenestrations  with  Rashkind  PDA occluder,  Clamshell ASD
occluders, Angel  wings ASD occluders and coil. But transcatheter occluder to
close  fenestration  is not  available  except  coil  in Japan  now. Therefor  we  are
developing transcatheter occluder  for fenestrated  Fontan with simple and less
thrombotic  structure. We  report  animal  experiment  with  this  occluder.
[Method]  This  occluder  is made  with  shape  memory  nichinol  wire. This
occluder  is making  left  atrial  side  three  hooks, right  atrial  side  disc  and  one
string for self-centering.This  shape memory appears over 30 degree and keeps
form  stiffly.  But  occluder  is changed  to  soft  in  cold  water  and  easy  to  load
inside  of catheter. Occluders  implanted  to  foramen  overe  of  pigs  (202̂5kg)
with fluoroscopy  and  echo  monitoring  instead  of  fenestrated  Fontan  baffle.
Retrieve  was also tried by retrievable catheter. Clonic experience  was done to
know  endothelialization  to  occluder.  Fenestrated  Gore-tex  sheet  with
occluder  implanted  right  atrial  appendage  in  three  dogs by surgery. [Result]
Implantation  was  suicides  in  three  pigs  under  fluoroscpy  and  echo  guide.
Retrieve  was  also  possible  after  implantation  with  retrieve  catheter  after
implantation.  Sacurifide  of acute  experiments  showed  occluder  set  foramen
overe  of  pig  stiffly.  Echo  monitoring  showed  relationship  between  foramen
overe..Endothelialization  to occluder  was also good  because  Goa-tex  sheath
and  occluder  covered  by fibrous  tissue and endothelium  fully  six month  and
one  year  after  implantation  and  those  dogs dose not  have  any  complication.
Bench  test for  clonic metal  fracture  is doing now.

P817
Severe  aortic  valve  stenosis  in  early  infancy;  predicting  factors  for
survival
Oort  A  van, Talsma  M,  Hopman J,  IVitseuburg M,  Huttcr  P, Ottenkamp  J,  Lam  J,
Pulles  C.
University  Hospital  Nijmegen,  Nijmegcn, Tlic  Netherlands

Purpose  of the  study: Retrospective  multicenter  study on  the  result  of treat-
ment of severe aortic  valve stenosis in infants(age  up to 3 months), stressed on
possible differences  for surgical valvulotomy(SV) or  balloonvalvuloplasty(BV)
as initial treatment. Study period  was 1991-1996 with a follow-up  until  1-1-
1999. Results: 44 patients were studied; 25 had  SV(gr.I) and  19 had  BVfer.II)
as first  treatment. In gr.I  bodyweight  was lower(p<0.01)  and  there  was more
prostin-dependence(p<0.05). Procedure-mortality: gr.I 2/25  and gr. II  1/19.
In-hospital  mortality: gr.I  13/25  and  gr.II  4/19. There  were  25  reinterven-
tions  and  16  pts  had  no  reintervention  (gr.I  4  and  gr.II  12). Aortic  insuffi-
ciency  after  the first intervention; Mild: in gr.I 8 and 7 in gr.II  Severe: in gr.I
5 and in gr.II 2. Stepwise logistic regression: mitral Z-score(p<0.004), prostin-
dependence(p<0.01)and  apexforming  LV(p<0.2)  are  significandy  related  to
mortality  and  BV  is  sign,  related  to  freedom  of  reintervention(p<0.01).
Conclusion: For  severe  aortic  valve stenosis in  infancy  BV  is preferable  over
SV  as initial  treatment  based  on  a lower  reintervention-rate,  not  a higher
mortality  and  not  more  aortic  valve  insufficiency.  For  a  small  LV  (mitral
and/or  aortic  Z-score  <-2) a Norwood procedure  is a better option.

P818
Trascatheter  occlusion  of  residual  patent  ductus  arteriosus  after
surgical  ligation
Shiliang Jiang,  Qingqiao  Zhattg,  Uanjun  Huang,  Shihua  Zhao,  Ruping  Dai,
Department  Of  Radiology,  Cradiovaxular  Institute  And  Fuwai  Hospi,  Department
Of  Radiology, Fuwai  Hospital,  Cams  & Pumc, China,  Beijing,  China

Purpose: To  evaluate  the  immediate  and  short  to  moderate-term  results  of

trascatheter occlusion of residual patent ductus arteriosus (PDA) after  surgical
ligation  using  three  types  of  occluder.  Methods: Between  March  1989  to
November 2000, among 270 patients with PDA who underwent  trascatheter
occlusion, 12 patients  (4 male, 8 female)  had residual PDA after  surgical liga-
tion. Patients  ranged  in  age  from  4 to  48  years  (median  15.9  years)  and  in
weight  from  15 to  82 kg (median  45.6 kg). Of  these  12 patients, three  types
of  occluder  were  used. Rashkind  device,  detachable  Cook  PDA  coil, and
Amplatzer  duct  occluders  (ADO)  were  used  in  1,1  and  10 patients, respec-
tively. Physical  examination,  chest  radiograph,  and  echocardiography  were
performed  24  hours  after  device  placement  in  all  patients.  10  patients
completed  a  1 to  18-month  follow-up. Results: A  total  of  12  devices  were
successfully  implanted  in  the  12  patients. There  were  no  complications.
Minimal  ductus  diameters  ranged  from  2.0  to  8.0  mm  (median  3.0  mm).
According to the  angiographic  classification  described  by Krichnko  et al, 11
PDAs were type A, 1 PDA  was type  B. Angiography  showed that  9  patients
(75.0%)  had  complete  immediate  closure,  3  (25.0%)  had  a trace  residual
shunt  at  10 minutes  after  implantation  of  the  device.  Echocardiography
revealed  complete  closure  in  all  patients  24  hours  after  the  procedure.  10
patients  were  followed-up  1  to  18  months. There  was  no  instance  of  the
device  migration  and  ductus  recanalization.  Conclusions: Transcatheter
closure  is a safe, easy  and  effective  non-surgical  method  in  the  treatment  of
residual  PDA  after  surgical  ligation.  It  may  be  an  alternative  to  second
surgery. Minimal  ductus  diameter  more  than  2.0  mm  is suitable  for  ADO
occlusion, 2.0 mm or  less for  detachable coil.

P819
Transcatheter  closure  of  right-to-left  interatrial  shunts  with
amplatzer  septal  occluder
Cheung,Y.F.,  Leung,  M.P.,  Chau,  K.T.,Yung,T.C.TIie  University  of  Hong  Kong,
Hong  Kong.
Division  Of  Paediatric  Cardiology, Tile  University  Of  Hong  Kong, Hong  Kong, Hong
Kong, Chitia,  HK

We report our results  of using Amplatzer  septal occluder to close  right-to-left
interatrial  shunts  to improve  systemic oxygenation. Between April  1998 and
March  2000, 8 patients at  a median  age  of 9.1  (range  2.1 to  17.5)  years  and
median weight 20.2 (range 7.5 to 57.6) kg underwent  transcatheter closure of
interatrial  right-to-left  shunts  under  general  anesthesia  with  transesophageal
echocardiographic  guidance. The  right-to-left  interatrial  shunts  were associ-
ated with Fontan fenestrations  (n=4), pulmonary  atresia or critical pulmonary
stenosis post-right ventricular outflow  tract reconstruction  (n=3) and balloon
valvoplasty  (n=l). Transcatheter  occlusions  were  performed  at  a  median
interval  of 2.3 (range  0.O3 to  17.3)  years  after  the  aforementioned  interven-
tions.The procedural time ranged from 75 to 250 (142+55) minutes and fluo-
roscopic time from  13 to 42 (26i 11) minutes.A single occluder, ranging  from
6  to  24  mm  in  size, was  placed  in  all  but  one  patients  who  required  2
occluders  (17 and 20 mm).There  were  no  procedural  failures  or  complica-
tions. The  systemic  arterial  oxygen  saturation  rose  from  79+9  % to  94–2%
(p=0.0008), while  the right  atrial  pressure  remained  unchanged  (11 –4  vs
13+4 mmHg, p=0.10). Color  Doppler  imaging  revealed no  leak through  all
devices  at  a  median  of  0.6  (range  0  to  5)  month  after  their  placement,
although trivial shunts through separate atrial communications  were noted in
2 patients. Post-Fontan patients  (n=4)  received long-term warfarin, while the
others  (n=4)  had  6  months  of  aspirin.  One  patient,  however,  developed
episodes of presumed transient  ischemic attack. Elevated jugular  venous pres-
sure with hepatomegaly  was noted in 3 patients on follow-up.The Amplatzer
septal  occluder  effectively  eliminates  right-to-left  interatrial  shunts  and
improved arterial oxygen saturation. Nonetheless, systemic venous congestion
might worsen and warrant  diuretic  therapy.

P820
Transcatheter  closure  of  patent  ductus  arteriosus  (pda)  in  infants
using  the  amplatzer duct  occluder  (ado)
G.  Fischer,A.  Uebing,J. Stieh,  R.  Crabitz,  Ch.  Renaud,  H.H.  Kramer
Dep.  Of  Pediatric Cardiology,  Cau  Kiel,  Germany,  Kiel,  Germany

12 infants  under  1  year of  age (age: 1 to  11 months, median: 4.7 month; body
weight: 2.6  to  8.7  kg, median:  4.4  kg)  with  moderate-to-large  PDAs  were
considered  for  transcatheter  closure  with  the  ADO.  All  of  them  were
presented  with  clinical  symptoms  of  heart  failure.  In  6  patients  pulmonary
hypertension  were  present. The  mean  PDA diameter, measured  angiographi-
cally, at his narrowest end  was 2.9  –  1.0 mm  (range: 1.5 to 5 mm) and devices
with its cylindrical portion  2 to 4 mm larger than the PDA were selected. A 6
or 7 F long sheath  was used  for transvenous delivery of the ADO. 10 out of 12
patients had successful  device  placement  with  complete  PDA occlusion. No
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obstruction of the pulmonary arteries or aorta and no late complications were
observed (follow-up  period: 4 months to 3 years). In 2 infants  (2.6 and 4.4 kg
bodyweight)  the attempt  of transcatheter  closure  was not successful  and the
procedure  had to be abandoned. Procedure  related  difficulties  occurred  in 9
of  12 cases and led to relatively long procedure and fluoroscopy times (proce-
dure  time: 50 to  180 min, fluoroscopy time: 5,2 to 49 min.). In  infants  with
PDA the ADO  offers  an alternative to surgical treatment but further  improve-
ment  of the  implantation  system  is necessary  before  the procedure  can be a
recommended  as treatment of choice.

P821
The  changes  of the  heart  haemodynamics  after  atrial  septal  defect
closure  by amplatzer  septal  device  occluder.
Lazarev  S. M.  *, Mashura  I.,  VolkouA.  B.,  Gavora  Pf.,  KuznetsovA.A.
Saint-Petersburg  Pavlov  State  Medical  University,  Russia;  fHospital  Surgery
Department,  Pediatric Clinical  Hospital  of Bratislava,  Slovakia

The aim of investigation  was the assesement of size and shape early changes of
the  heart  right  and  left  ventricles  (RV, LV)  and  heart  haemodynamics  after
intravascular closure of atrial septal defects  (ASD) by Amplatzer Septal Device
Occluder. 5 children  at the age of 5,33+1,47  years with ASD from  0,6 to 3,0
cm  in deameter  were operated. Heart  echcardiography  (EchoCG)  was made
before  operation  and in  1 day 30  days  and 90  days  after  operation.  Heart
catheterization  and angiocardiography  (ACG) in two projections  were  made
before  and after the occluder implantation. 27 ACG and 15 EchoCG pareme-
ters were studied. There was an increasing of indices of myocardium  relaxation
and Veragut. The  decreasing  of  end-diastolic  index  (EDI) of  inflow  and
outflow sections  (IS, OS) of RV is lower then decreasing og end-systolic index
(ESI)  that  leads  to  a  small  decreasing  of percussion  index  and  simultaneous
increasing of banish  fraction  (BF) of  IS, OS and whole  RV. It  is necessary to
define  that OS  plays the main role of these  RV changes bacause its EDI and
ESI decrease more then  three  times while the analogous  indices of IS change
less then a quarter.After  the short period of decreasing the mitral blood circu-
lation  increased  to the end of the first month. Time  of isovolemic  relaxation
(TIR) of lung veins (LV) have been decreased just after the operation and then
practicaly  remained  the  same. Diastolic  diameters  of  LV  and  RV practicaly
remained the same, also the systolic diameter of left atrium  (LA), which after a
small  decreasing  bacame  like  before  operation. Thus, the  most  optimal  for
styding of the  early  changes  of intraheart  haemodynamics  after ASD  occlu-
sion  are: indices  of myocardium  relaxation, Veregut, EDI, ESI of OS  of RV,
time of isovolemic relaxation of LV and systolic diameter of LA.

P822
Transcatheter patch occlusion of cardiac defects: early clinical expe-
rience.
Sideris  E.B.,  Macuil  B.,  Leonard  C.,7bumauides  S.,  Poursanov  M.,  Vawarcnko V.
Athenian  Institute  Of  Pediatric Cardiology, Athens,  Greece

Transcatheter  patch  (TP) correction  of atrial  septal  defects  (ASDs)in  piglets
has been  found  effective  and  safe. Polyurethane TPs require  48 hours  to be
embedded  in  the  septal  wall, through  fibrin  infiltration  and  inflammatory
reaction. Endothelialization  occurs  after  10 days.TP  requires  minimal  rim
(patch  diameter  2 mm  larger  than  defect  diameter);  it  is retrievable  and
retractable  in the introducing sheath  (9̂12 F). Requirements  for a  successful
subsequent TP  repair  is full  test occlusion by the sizing balloon  and no inter-
ference  to  critical structures. The  following  heart  defects, inappropriate  for
disk  device  repair,  were  occluded  by TPs  since  December  1999: Forteen
secundum  ASDs,  1 sinus  venosus ASD,  1 membranous  ventricular  septal
defect(VSD)  and  1  patent  ductus  arteriosus(PDA).  All  but  3 TPs  were
supported  by double  balloons. The ASD  size  varied  from  13-34 mm (med.
27), theVSD  was  12 mm  and the  PDA 21 mm. Patient  age  varied  from
1.5̂58  years  (med  19). All patients  had  immediate  full  occlusion  of  their
defects  by  the  balloon/patch;  however  only  15/17  were  successfully
occluded  by the released patch  after  48 hours. One patient  who suffered  an
anesthesia  related  respiratory  arrest  received  continuous  heparin; in another
patient  the  balloon/patch  was not  in  contact  with  the  septum.  In  both
patients the patches were retrieved through the introducing sheath. An addi-
tional  case  had  significant  residual  shunt  from  premature  leakage  of the
occluding balloon. In conclusion, TP  application  is easy, effective  and safe in
the  occlusion  of  heart  defects  inappropriate  for  disk  device  repair,  despite
initial learning  and technical  problems. Advantages  include wide  application
and  safety  margin;  disadvantage  is the  need  for  48  hours  hospitalization.
Larger  clinical  trials are justified.

P823
Interventional  treatment  of acute  lung bleeding  during  open  heart
surgery
MBE  Schneider,  UR Doepfmer*,J Braun.J  Crossef, H Hotzf, W Konertzf
Department  of Paediatric  Cardiology; *Department  of Anaesthesiology;  ^Department
of  Cardiac  Surgery  Pediatric  Cardiology, Charite, Berlin,  Germany

Acute  lung bleeding  in adult  patients  during open  heart  surgery  is a severe
complication  with  a  considerable  mortality. We report a cue of a 71 years old
woman  with  aortic  valve  disease  who underwent  valve  replacement. On
restarting pulmonary  perfusion  severe  bleeding occurred  from  the endotra-
cheal  tube. Weaning  from  cardiopulmonary  bypass appeared  to be  impossible
because  of air  embolization  into  the  left  atrium, verified  by  transesophageal
echocardiography. Bronchoscopy showed severe bleeding from  the right lung.
After puncture of femoral  vein a 6 French Wedge catheter was positioned into
the  right  pulmonary  artery. Selective  pulmonary  artery  wedge-angiography
of  the  right  upper, middle  and lower  lobe  artery  was performed  using  a C-
arm  for  selective  demonstration  of  the  pulmonary  venous  return.
Catheterization  was done  under bronchoscopic guidance. Pulmonary  venous
return  of  the  lower  lobe  showed  massive  air  bubbles  in  the  right  lower
pulmonary  vein  and  contrast  medium  entering  the  right  bronchus. The
wedge  catheter  was replaced  by a  10 mm  diameter  Opta" balloon  catheter
using a .035 inch  exchange  guidewire  and the right  lower pulmonary  artery
blocked  by  inflation  of the  balloon.  Bleeding  stopped  immediately. The
patient  was weaned from  the extracorporeal  circulation and transferred  to the
intensive care unit with the balloon catheter in place and unilateral ventilation
of  the  left  lung. After  16 hours  the balloon  was deflated  and removed  under
bronchoscopic  guidance. No  further  bleeding  or air embolization  occurred
and  the  patient  was  weaned  from  the  respirator  the  next  day. Conclusion:
Acute  lung  bleeding  can be  treated  by  temporary  occlusion  of the  feeding
vessel. This considerate  and quick  procedure can be performed  during open
heart  surgery. For  interventional  imaging  a mobile  C-arm  and a broncho-
scope are needed."

P824
Amplatzer occlusion  systems in unusual positions  different
M.  Schneider,  P. Zartner,  K. Duwcncck,  P. Romaniuk,  PE.Latige
Paediatric Cardiology,  Charite,  Berlin,  Germany

Occlusion systems like  the Rashkind devices have been used for several indica-
tions  during  the  past  years. New  devices  have  supersede  those  systems,
involving  a broadened  spectrum  of  therapeutic  options. Between  1/99 and
6/00  six patients  at the  age of 0.8  years  to  15.8 years, mean  7.3  years  and a
bodyweight  between  5.6 Kg and 45.7 Kg, mean 22.7 kg were treated  using 5
Amplatzer  PDA occlusion systems and 3 Amplatzer ASD occlusion systems. In
one patient a venous fistula  between spleen and kidney  was closed by an 6 mm
ASD occluder. A large  mayor aorto  pulmonary  collateral artery  was occluded
by  an 8x6 PDA occlusion  system  and a post  traumatic  arterio-venous  fistula
between  vertebral  artery  and superior  caval  vein  was closed  by 6x4 PDA
occluder. The  remaining  three  patients  with  complex  cardiac  malformations
had venous fistulas with  right to left shunt, two after  Fontan procedure and one
after  Glenn  anastomoses. In two patients a connection between  left  caval vein
and coronary  sinus and  one hemiazygos vein  were occluded  by PDA systems.
A 9 months  old baby with open  (stenosed) pulmonary  artery and  fenestration
after  Fontan  procedure  was treated  with  a 4 mm and 5 mm Amplatzer ASD
occlusion systems. One ofthemwere  implanted into the fenestration, the other
one  into  themain  pulmonary  artery. The  occlusions  were  successful  without
intra- and post-interventional  complications.

P825
Simultaneous  stent and pacing system implantation.
Tarnowska  R.,  Tomaszewski  M.,  Sabiniewicz  R.,  CUojuicki  M.,  Erecinski  J.
Aleszewicz  J.
Department  Of  Pediatric  Cardiology  Medical University In  Gdansk,  Gdansk,  Poland

We present  the case of 2,5 years old girl, who underwent the total correction
of Fallot Tetralogy at the  age of twenty month.The right pulmonary artery has
been  damaged  and the  atrio-ventricular  distempers  occurred  during  the
operation. The  child  was asymptomatic  till the age of two  and half. During
hospitalization  the complete  AV block and severe right pulmonary  artery was
diagnosed. The  patient  required  cardiac  pacing and dilatation  of  pulmonary
artery. Because  transvenous pacing leads could  disturb correct  fixation  of the
stent  we decided  to perform  implantation  of cardiac pacing system and stent
at  the  same  time, during  one procedure  and  anesthesia. They  underwent
without  complication  with  good  result. Actually  in  2  years  follow-up  the
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child  feels  good, she  has no  cardiac  insufficiency  and  cardiac  arrest. Probably
the complex intervention procedure  in children  will be much  more  frequent
in the  future.

P826
Severe  aortic  coarctation  in  infants  less  than  3  months:successful
palliation  by  transumbilical  and  transfemoral  artery  balloon  angio-
plasty
Rao,  PS.Jureidini,  S.B.,  Balfour,  I.C.,  Singh,  G.K.,  Chen
Saint  Louis  University  School Of  Medicine, Missouri,  St.  Louis,  USA

The  optimal  management  of severe  aortic  coarctation  in  the  young infant  is
controversial,  although  we  and  others  have  used  balloon  angioplasty  effec-
tively. We  analyzed  and  compared  the  immediate  and  follow-up  results  of
transumbilical(TU)  and  transfemoral(FA)  balloon  angioplasty.  Successful
palliation  is defined  as avoiding surgical  intervention  for  six weeks or longer.
During a 5.5 year period ending July 2000,45 neonates and infants less than 3
months  old underwent TU(N=22)  or  FA(N=23)  balloon  coarctation angio-
plasty. The  age of the patients in theTU  group varied between  1  and 21 days,
whereas  in  the  FA group, it  was 7 to 90  days. Associated  defects  were  more
common  in theTU  (16 of 22) than  in the  FA (10 of 23) group.Acute  reduc-
tion  (p<0.001)  of  peak  gradient  occurred  in  both  theTU  (34–12  vs  4–5
mmHg)  and  FA  (45–17  vs 8–6  mmHg)  groups  along  with  an  increase
(p<0.01)  in  the  diameter  of  the  coarcted  segment.  Improvement  in  heart
failure and/or hypertension occurred in both groups. Surgical repair of coarc-
tation within  six weeks of BA was undertaken  in  1  of 22 in theTU  and none
of the  FA patients. Blood  loss requiring  transfusion  occurred  in 2 patients in
each group and poor  perfusion  requiring warming of contralateral  extremity
and/or  heparin  occurred  only  in  FA group  (6  of  22). At  1.5  years  mean
follow-up  (6 months to 4.5 years), 8(35%)in theTU  group  and 6(26%)in  the
FA group  underwent  repeat  balloon  angioplasty  and  3(14%)in theTU  group
and 6(26%)in  FA the group  required  surgical  repair. Based on  these  data  it  is
concluded  that  effective  palliation  was  accomplished  in  both TU  and  FA
groups. Balloon  angioplasty  is  equally  effective  in  both  groups,  but  the
femoral  artery complications  are present only  in the  FA group.

P827
Coil  closure  of  the  small  patent  ductus  arteriosus  in  infants  and
small  children without  arterial  access
Kumar  R.K,Anil  SR,  HcjmadiA,  Sivakumar  K
Consultant,  Division  Of  Pediatric  Cardiology,  Elamakkara  Po,  Cochin,  Kerala, India

Background  and  Objectives: For  coil  closure  of the  patent  ductus  arteriosus
(PDA), arterial  access  is traditionally  considered  mandatory. Arterial  access
necessitates  heparinization  and  can result  in bleeding or  pulse  loss, especially
in small infants.We  describe a technique of coil occlusion of small PDAs using
venous  access alone. Methods  and  Results: Of  the  248  patients who  under-
went  PDA  coil  closure  at  our  institution  (July  1998  ^  July  2000),  we
attempted  to coil occlude PDA in 36 patients (age: 4 months-6 years, median:
11 months, wt: 4.5-13  kg, median wt: 8kg, size of duct  at  PA insertion  1.8-  3
mm)  electively  without  arterial  access. The  duct  was  crossed  via  the
pulmonary  artery  and  a hand  injection  in  the  aorta, just  beyond  the  duct
ampulla  was used  to  outline  the  duct  anatomy. Doppler  color  flow imaging
was used in the cath lab to confirm  duct closure. For 8 patients  (22%) arterial
access was obtained  because of accidental  arterial puncture  (4), unsatisfactory
echo  window  (1), and  embolization  of  coils  to  descending  aorta  requiring
retrieval  (2) and additional coil delivery  via arterial route (1). Heparin  was not
administered  in  any of the patients except when  arterial  access was required.
There  were  no  procedural  complications. Complete  closure  was achieved  in
33 patients  (92%)  in  the  cath  lab  and  a colour  Doppler  after  3 hours  in  the
remaining three patients showed no residual flow.The mean fluoroscopic time
was 5.5+3.3  min.  (range: 2.2  ^  9.5  min.).  Follow  up  data  at  3 months  was
available  in 27 patients  (75 %). None  had  any residual flow. Conclusion: It  is
feasible  to  coil  occlude  carefully  selected  patients  with  small  PDA  using
venous  access  alone. The  potential  advantages  include  avoidance  of  heparin
use and arterial  injury.

P828
Bioptome-assisted  simultaneous  delivery of  multiplecoils  for  occlu-
sion of  the large patent ductus  arteriosus
Sivakumar  K,  Kumar  RK.  Krishnan  MN,  Venugopal K,  S  RAnil
Consultant,  Division  Of  Pediatric  Cardiology, Elamakkara  Po, Cochin,  Kerala, India

Background  and  Objective:  Coil  occlusion  of  the  large  patent  ductus  arte-
riosus  (PDA)  is  technically  difficult  and  associated  with  frequent  emboliza-

tion.  Occlusive  devices  are  useful  but  expensive  alternatives. We  describe  a
novel  method  that  allows  bioptome-assisted  delivery  of multiple  Gianturco
coils simultaneously  for occlusion of the large patent ductus arteriosus (PDA).
Methods  and  Results: Seven  patients  (2.5-64  years, median:  15  years)  with
large PDAs (4.9–1.6 mm, range: 3.5-8.4  mm,  PA mean pressure: 34+16 mm
Hg; pulse  pressure  67+19mm  Hg) underwent  bioptome-assisted  occlusion
with multiple  coils at our  institutions. Two or more  coils were intertwined  at
one  end  and  held  by a bioptome  (5.2  F) and  pulled  into  a short  introducer.
The coils were then deployed in the PDA via a long sheath  (7̂11F) previously
placed  across  the  duct  via  the  femoral  vein. Additional  coils  were  deployed
from  the  arterial  ends if residual flows were seen.The jaws of the  bioptome
were  opened  once  the  position  of the  coils  was deemed  satisfactory. The
procedure  was  uneventful  in  5  patients  (fluoroscopy  time:  6̂23  min)  and
prolonged  in  2  patients  (fluoroscopy  time  of  72  and  120  min)  because  of
dislodgment of the coil mass and embolization of an additional coil. Successful
coil deployment  was feasible  in all patients.Two patients had transient  hemol-
ysis and required  repeat  coil deployment  for flow elimination. Final  PA pres-
sures  declined  to  22–9  mm  Hg. The  most  recent  color  Doppler  showed
complete  elimination  of flows  was achieved  in  all  patients.  LPA flows  were
unaffected  in  all but  one  patient  who had a 8 mm Hg gradient.  Conclusion:
Bioptome-assisted  PDA  occlusion  using multiple  coils  delivered  simultane-
ously  may  be  a  promising  alternative  to  devices  for  transcatheter  closure  of
large PDAs.

P829
Neointimal  proliferation  of  pulmonary  artery  after  stent  implanta-
tion  in children with  congenital  heart  defects
Kita,T.,  Matsushita,X,  Miwatani,T.,Yoshida,Y,  Kado,Y,  Okada.S.
Dept.  Of  Pediatrics,  Osaka  University Graduate  School Of  Medicine,  Osaka,Japan

Intravascular  stents  are  well  accepted  in the management  of  vascular  obstruc-
tions  including  peripheral  pulmonary  stenosis  (PPS)  in children  with  associ-
ated  congenital  heart  defects.  However,  it  is  not  clear  about  neointimal
proliferation  as  a late  complication  in  pulmonary  artery  (PA). Patients  and
methods. Fifteen stents were placed in 9 patients with postoperative PPS at the
age of  12.2 +/-5.5  years. Original  diagnoses were TGA.TOF, PA/VSD, SV in
2 each and PA/IVS in 1 .Six patients were after total correction and 3 were  after
palliative  surgery  with  bidirectional  cavopulmonary  shunt. On  pulmonary
arteriography  performed  18.5+/-10.8  months  after  stenting, a  gap  between
stent  and contrast  medium  in  PA was measured  in  each  stent  and  neointimal
proliferation  ratio  (NPR)  was obtained  by  this  gap divided  by  adjacent  stent
internal  diameter.  Results. NPR  with  ranging  from  5.8  to  33.6%  (mean;
17.5+/-T7.9%) showed a  positive correlation to the degree of the stent  defor-
mation, which obtained  from maximum and minimum stent internal diameter
(p<0.001, r=0.76). Moreover, there was a linear correlation between NPR  and
the  dilatation  ratio  of  pre-  to  post-stenting  PA diameter  (p<0.001,  r=0.73).
However, there  was no relation between NPR  and  PA pressure, hemoconcen-
tration, follow-up  time  or flow characteristics  in  PA. These  results  suggest  us
that neointimal proliferation  in  PA after stenting might be related to the  defor-
mation of stent  and the  forced  dilatation of original PA.

P830
Comparison  of  atrial septal  defect  closure  using amplatzertm  septal
occluder with  surgery
Kritvikrom  Duronpisitkul,  Jarupim  Soongswang,  Duangmanee  Laohaprasitiporn,
Apichart  Nona,  Somchai  Sriyoschati, Samphant  Ponvilawan, Ttiaworn  Subtaweesin,
Charuwan  Kangkagate
Department  Of  Pediatrics,  Faculty  Of Medicine  Siriraj Hospital,  Bangkok,  Bangkok,
Tliailand

Objectives  and  Methods: Our  study  reports  the  results  of  a  comparison  of
closure of ASD surgically with  transcatheter  closure  using the  AmplatzerTM
Septal  Occluder  in  our  patients between January  1999 to  November  2000.
Results: There  were  120  patients who  had ASD. All 79  patients  in  group  I
(surgery)  had  a  successful  operation  with  only  two  patients  with  a  mild
residual shunt.There  were 41 patients enrolled for transcatheter closure of the
ASD (Group II).The median age for group I was 25 (from 2.3 to 64) years old
compared to  12.7 (from 2 to 70) years old in group  II (p = 0.179). In group I,
the  mean ASD diameter measured  was 29.4–9.7  mm compared to  23.4–5.4
mm  in group II  (p =  0.001). Devices were deployed in 35 patients  with sizes
from  10 to 30 mm (median =  24mm) Device was not successfully  deployed in
six  patients. One  patient  had  a device  embolized  into  the  right  ventricle
(surgically  remove and closure  of the ASD). Complications were found  in  20
patients  in  group  I  and  6  patients  in  group  II. Hospital  stay  in group  I  was
longer  than  in  group  II  (p<0.001). Average  charge  was US$ 2,650–580  in
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group  I compared  with  USS 4,260–397  in group  II  (p  < 0.001).  Complete
occlusion  was  found  in  33out  of  34  group  II  patients  (97%)  during  the
follow-up  periods  (11.6+7.6 months). Conclusion:The AmplatzerTM  Septal
Occluder  is a new  device  for  closure  of difference  sizes ASD  with  excellent
closure  results. The  benefit  for  each  patient  was  demonstrated  in  lesser
morbidity  and a shorter time spent in the  hospital.

P831
Coronary  arteriovenous  fistula  ^  nonsurgical  treatment  with  trans-
catheter  coil  embolization.
Uthaman, B.,Abushaban, L., EndrysJ., Kumar,A.,  SelvanJ.P,  Salama,A.L.
Faculty Of  Medicine,  Kuwait University,  Kuwait, Chest Hospital,  P.O.Box  4082,
Safat 13041,  Kuwait., Kuwait, Kuwait, Kuwait

Coronary  arteriovenous  fistula  (CAVF)  was treated  traditionally  by surgery.
Recently  successful  trans-catheter closure has been reported.This  study eval-
uates our  results  with  nonsurgical  treatment  of  CAVF  using  coil  emboliza-
tion.  After  hemodynamic  and  angiographic  evaluation,  a  coronary
angioplasty  guide  wire  (GW)  was  inserted  selectively  into  the  CAVF. A
floppy Teflon  catheter  was  passed  over  it. The  GW  was  replaced  by a  stiffer
GW  to  insert  a 5F Judkins  right  coronary  catheter  to  the  fistula  as deep  as
possible.  Multiple  spring  coils  (average  7)  were  embolized  through  this
catheter  to  achieve  complete  closure  or  filling  of  CAVF.  Patients  were
followed  up  with  color  Doppler  echocardiographic  examination.  Over  the
past 3 years we attempted to close CAVF in 5 children ^  age 10 months to 11
years. CAVF originated  from  the right coronary  artery  in 3 and from the  left
in  2. Four  drained  to  the  right  atrium  through  a  dilated  tortuous  pathway
with  a narrow  distal  end. One  drained  to the right  ventricular  apex  through
a  dilated  tubular  right  coronary  artery.  Immediate  complete  closure  was
achieved  in  3, while  1 required  2 procedures. On  follow  up  with  Doppler
echo  6 months  later, 4  (80%)  had  complete  closure  and  1 had  tiny  residual
shunt. There  was  no  immediate  or  late  complication.  Our  experience
suggests  that  trans-catheter  coil  embolization  is  a simple, safe  and  effective
nonsurgical treatment  for  CAVF.

P832
Middle  and  large  PDA  detachable  coil  closure.
Fiszer R.,  Masura J.*,  Chojnicki M.,  Sabinicwicz R.,  Erecinski J.,  Alcszewicz-
BaranowskaJ.
Department of  Pediatric  Cardiology  Medical  University  of  Gdansk,  Poland;  *Tlw
Children’s  University Hospital, Bratislava, Slovak Republic

PDA detachable  coil  closure  is a method of choice  in treatment  in small  PDA
in Europe. Coil closure if ducts > 3 mm  is still discussed and controversial.The
modification  of technique  is  required.The  rate of complication  is higher then
in treatment  of small ducts. We present  results of closure  PDA >  3 mm  in the
group of 96 ducts treated in Paediatric  Cardiology  Department  in Gdansk in
years  19962̂000. In  this group  17 ducts  >  3mm  were  found. We present  15
cases of PDA > than 3 mm treated with detachable coil closure. In  12 children
modification  technique  of  implantation  was  needed,  and  12  PDA’s  were
closed with more than  1  coil. Mean time of procedure was 16.8 min. One case
of  coil  migration  occurred.  Residual  flow  and  hemolysis  was  observed  in  1
case- patient  required  surgical  intervention. In 2 cases of  PDA’s bigger than  3
mm  coil  closure  was impossible ^  The Amplatz  Duct  Occluder  was success-
fully  used. PDA coil closure  is useful  method  of treatment  patients with  duct
>  3 mm but needs modification  of implantation  technique.

P833
Nonsurgical  closure  of anomalous  artery  supplying  right  lung lobe.
Sabiniewicz  R.,  Chojnicki M.,  Fiszer R., ErecinskiJ.,Aleszcwicz-BaranowskaJ.
Department  Of  Pediatric  Cardiology  Medical University  Of  Gdansk,  Gdansk,
Poland

Anomalous artery supplying right lobe is a rare malformation. It may be a part
of  a complex  abnormality:  scimitar  syndrome  or  pulmonary  sequestration.
Clinical  manifestations  are  not  prominent. The  symptoms  depend  on  the
severity  of  pulmonary  hypoplasia,  the  size  of  left-to-right  shunt  and
pulmonary  artery  pressure. That  abnormality  may  be  asymptomatic  or  may
caused  the  heart  failure  in  neonates  period.  Surgical  ligation or  nonsurgical
closure can be performed  in patients with indication  for treatment.We  report
two cases of nonsurgical  closure of anomalous artery. The first it  is a 2-month
old  baby with  scimitar  syndrome, pulmonary  hypertension  and  heart  failure.
The second it is asymptomatic 9 year-old boy with scimitar syndrome  and  left
ventricular  enlargement.  Nonsurgical  treatment  ^  coil  embolization  was
performed. In both  cases for complete occlusion of anomalous artery  11 coils

had  to  be  implanted.  There  were  no  complications  during  procedure.
Immediate  and  follow-up  results  were  good. During  2-year  follow-up  the
pressure  in pulmonary  artery  in 2-month-old  boy were normalized. The size
of  left  ventricle  in  second  cases  decreased.  Nonsurgical  embolization  of
anomalous artery  may be  alternative  method  for  treatment  in some patients.
This procedure  is safety  and less invasive than surgical ligation.

P834
PFO  closure: has  its time come  too?
BeitzkeA.
Univ.-Klinik Fur Kinder-  U.Jugendheilkunde, Kardiologie, Graz, Austria

PFO  closure: has  its time  come  too  ? The  role  of the  patent  foramen  ovale
(PFO)  as  a pathway  for  paradoxical  embolism  has  been  established  in
patients  with  cryptogenic  stroke.  In  addition,  size  of  the  PFO, amount  of
right  to  left  shunting  and  coexistence  of an atrial  septal  aneurysm  seem  to
influence  severity  and  recurrence  rate  of  ischemic  stroke  and  transient
ischemic  attack  (TIA). Antiplatelet  drugs, warfarin,  surgical  and  catheter
closure  have  been  used  to  prevent  recurrent  ischemic  events.  Between
6/1995  and  11/2000  202  patients  (mean  age  42,3 + / -  19,6  years)  have
undergone  PFO  closure  at  our  unit.  Diagnoses  were: ischemic  stroke  116,
TIA 81, peripheral arterial embolism  5; 54 had multiple events.The  patients
received 5 different  devices: 13 Rashkind occluders, 18 Amplatzer septal and
82 Amplatzer  PFO-occluders, 73 Cardioseal  and  16  Starflex  devices. Time
of  fluoroscopy  was  8,3  + / -  4,5  minutes.  Early  complications  included  2
device  embolisations, 5  retroperitoneal  hematomas  and  2  cardiac  perfora-
tions; no  patient  died. Eight  patients  had late  atrial  arrhythmias. On TEE  3
to  6 months  after  implantation  we  found  13  residual  leaks  which  occured
mainly  with Rashkind  and  Cardioseal  occluders. We  followed  175 patients
for  3 to  62 (24,6 + / -  14,2) months. Three  patients  had a TIA following  the
procedure. We now  overlook  170  patients  with  204  symptom-free  patient
years. Catheter  closure  of  the  PFO  is a simple, effective  and  quick  method
which  ensures a high closure  rate, avoids life-long  anticoagulation  and  has a
low recurrence  rate  of neurologic  events. It  has become  the  most  frequent
catheter  intervention  in  our  unit. As there  also seem to be connections  of a
PFO to  diseases like migraine  or transient  global amnesia, the time of PFO-
closures has come.

P835
Should  management  of  coarctation  be  different  in  children  and
adults?
Ronald J. Walkout, Jaco  C.  Lekkcrkcrkcr,  Sjcf M.P.G. Ernst,  Paul A.  Hultcr,  Tliijs
H. W.M.  Plokkcr, ErikJ. Mcijboom
University Medical  Center  Utrecht  The  Netherlands,  Po Box  85090, Utrecht,
Utrecht, the Netherlands

Background: Whether  indication  for  and  outcome  of  balloon  angioplasty
for  coarctation  are  the  same  for  childhood, adolescence  and  adulthood  has
not been established. Results  and follow-up  of this procedure  are compared
for different  age groups. Methods: Balloon angioplasty for coarctation  of the
aorta  was  performed  in  85  patients  from  1990  to  2000. We  classified
according  to  age  and  native  /  recoarctation.  Groups A  (n=30)  (mean  4.8
years)  and B (n=19)  (median  29 years)  included native coarctations. Groups
rCoA A  (n=33)  (mean  6,1  years)  and  rCoA  B  (mean  30  years)  included
recoarctations. Follow  up  included  2D-Doppler  echocardiographic  studies
and  angiography  or  MRI.  Decreases  in  pressure  gradients  were  compared
using independent-samplesT-test. Kaplan-Meier  and Logrank  analyses were
performed  to  compare  long-term  outcome.  Results:  No  mortality
occurred. Immediate  success was equal in groups A and B: 94% (46patients)
and 94% (31 patients)  in group rCoA A also. Dilatation  was unsuccessful!  in
all 3 re-coarctations of group rCoA B. Resultant  pressure gradient  decreases
were  23,1  mmHg  in  group A, 31,4  mmHg  in  group  B  and  18 mmHg  in
group  rCoA  A.  Independent-samples  T-test  (2-tail,  unequal  variances)
determined  a significant  difference  (p<0,001)  in decrease of pressure gradi-
ents between groups A and B. Hospital  stay varied  from  12̂48 hours for  all
patients.  Follow  up  ranged  from  0,1- 9  years. The  Kaplan-Meiercurves  of
groups  A  and  B are  not  significantly  different.  Aneurysm  formation  was
encountered  in one patient. Conclusion: Data presented and those reviewed
from published reports show that balloon  angioplasty  for  native  coarctation
in  both  selected  children  and  adults  is  the  first-choice  therapy,  although
immediate  results  of  balloon  angioplasty  for  native  coarctation  in  adults
group  are better. In  recoarctation, we recommend  balloon  angioplasty  only
in  the pediatirc  age group.
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P836
Asd  and  pfo  percutaneous  closure  in  infants  requiring  liver  tran-
plant.
Borghi,A.,  Carminati,  M.,  Riva,  S.,  Cridelli,  B.,  Bergamo, S Donate*
Ospedali  Riutiili,  Bergamo,  Italy

Closure of any interatrial communication  is mandatory before  liver transplant
(LT).  Five  patients  (age  0.83+0.18  yrs, weight  7.68+1.22  Kg),  underwent
percutaneous  closure of ASD (3) or PFO  (2).Two Cardioseal  (17 mm)  and  3
Amplatzer  (5,7,10  mm)  devices  were  implanted  under  fluoroscopic  moni-
toring. All  devices  were  correctly  positioned,  with  abolition  of  the  shunt.
Mean  procedure  and fluoroscopy time  were  65+12  (55̂90) min. and  20+6
(13̂30)  min. No  complications  occurred.  One  patient  died  1 month  later,
after  a second  LT.At a mean  follow-up  of 2.39  yrs  (mean 2.4+0.6)  echocar-
diographic  control  demonstrated  optimal  result  in  the  4  survivors.
Percutaneos  closure of ASD and PFO before LT is feasible  at a very low body
weight with and carries an anaestesiologic risk lower than that of surgery. Our
experience  promotes  percutaneous  closure  of ASD  or  PFO  as the  elective
therapeutic  approach in infants candidates to LT.

P837
Pulmonary  balloon  valvuloplasty  in neonates: mid term  follow-up.
Borghi,A.,  Prcda,L.r  Quattrociocchi,M.,Agnoletti,C,  Bergamo
Ospedali  Riuniti,  Bergamo,  Italy,

To  assess  the  results  of  pulmonary  balloon  valvuloplasty  performed  during
the first month of life, we reevaluated 26 pts at a mean follow-up  of 4+1.4 yrs
(range  2.21̂0.5 y). Mean  age  and  weight  at  dilatation  were  9  days  and  3.3
Kg. Right  ventricular  pressure  was suprasistemic  in  all; pulmonary  circula-
tion  was duct-dependent  in 13 (50%) .Valvuloplasty  was always effective, peak
gradient  diminishing  from  86+20  to  19+8  mmHg.  One  complication
occurred:  femoral  arteriovenous  fistula,  requiring  surgical  correction.  Five
patients  (15%) required  pulmonary  redilation  after  1,3,4,4, and 6 months. At
follow-up  all  patients  were  asymptomatic, with  normal  body  growth  and
physical activity. Maximal  transvalvular Doppler gradient  was 17+15mmHg,
being  <30  mmHg  in 23  (92%)  and  more  than  50  in  1 patient.  Pulmonary
incompetence  (10 pts, 38%)  was never more  than moderate. Balloon  dilata-
tion of neonatal  critical  pulmonary  valve stenosis  is safe, effective,  and  offers
durable results.

P838
Congenital  muscular  vsds  closure
M  Chcssa, RM  Bini,  C  Butera, L  Rosti,  S  Ciusti*,  M  Carminati
Massa Italy, San  Donato  Milanese, Milan,  Italy

Surgical  closure  of  congenital  muscular  ventricular  septal  defects  (MVSDs),
situated  in the low or apical part of the interventricular septum, is still associ-
ated  with  significant  morbidity  and  mortality. The  aim  of  this  study  is  to
report  our  experience  in  percutaneous  closure  of  congenital  MVSDs.
Between August  1998 and November 2000,7 patients (pts) aged 5 months to
23 years (mean 10.7–12.9 years) underwent  transcatheter closure of a MVSD.
The  patients  underwent  right  and  left  heart  catheterization.The  location  of
the defect  was defined  by angled angiographic  views. A artero-venous circuit
was  created  (IJV-RFA). After  release  of  the  device  both  color  Doppler
echocardiography  and  left  ventriculography  were  performed  to  detect
residual  shunts. All  patients  had  a  chest  X-ray  and  a  transthoracic  color
Doppler  echocardiographic  study  at  24  ours  after  the  procedure  and  at  the
follow-up  in the outpatient  clinic.The MVSD diameters at the sizing balloon
ranged from 4 to 8 mm. Pulmonary/systemic flow ratio (Qp/Qs)  varied  from
1.7  to  2.6  (mean  1.9+0.34). A VSD-Amplatzer  occluder  device  was success-
fully delivered in all patients. Immediate complete closure or  tiny residual leak
was obtained in 6 pts.The device was surgically removed and the defect closed
in  1  pt.There  was no mortality.The mean F-up is 204–56 days.The device is
in an appropriate position, not interfering with the adjacent  cardiac structures
with no evidence of residual shunt in all pts.

P839
Long-term  results  of  balloon  angioplasty  for  pulmonary  artery
stenosis  after  arterial  switch  operation
MoriY,  NakanishiX,  Kondo  C,  Nakazawa  M.,Momma  K.,  ImaiY.*,
Department  of Pediatric Cardiology and  Pediatric Cardiovascular Surgery*, The  Heart
Institute  of Japan,Tokyo  Women’s Medical  University;Tokyo,Japan

To evaluate the long-term  results of balloon  angioplasty  (BA) for  pulmonary
artery  stenosis  (PS)  after  arterial  switch  operation  (ASO)  in  patients  with

transposition of the great arteries, 35 patients were recatheterized  a median of
4.3  years  (1.29̂.3  years)  after  BA.  Fifty  stenotic  lesions  were  dilated. The
median  age  at  BA  was  2.3  years  (0.4̂12  years).To  adjust  growth-related
change  in  the  size  of  the  pulmonary  artery,  the  stenotic  diameter  was
expressed as a percent of normal (%N).The growth adjusted stenotic  diameter
increased  from  46–13  to  72–30%N, and the  pressure  gradients  (PG)  across
the stenotic  lesion decreased from  36–23 to 17+13 mmHg immediately  after
BA.The  right  ventricular-aortic  systolic  pressure (RV/Ao)  ratio  significantly
decreased from 0.69–0.25  to 0.51 –0.11  after BA. Compared with the imme-
diate  data  after  BA, there  was no  significant  change  in  the  growth-adjusted
diameter of the stenotic  lesion (72–30% N after BA  vs. 69–27% N  at  follow-
up, p>0.05), and the  PG (17–13mmHg after  BA vs.21–21mmHg  at  follow-
up, p>0.05).The  RV/Ao  ratio  also did  not  change  (0.5110.11  after  BA vs.
0.51–0.22  at follow-up, p>0.05). Restenosis, defined  as the  growth-adjusted
stenotic diameter  returning to the  level close to a predilation  value, occurred
in  13%. Our  long-term  follow-up  data suggest that  the stenotic  lesions of the
pulmonary artery  treated by BA do not decrease in  size with the  growth.

P840
Transcatheter  closure  of  muscular  ventricular  septal  defects  using
the  amplatzer  ventricular  septal  defect  occluder:  an  initial  experi-
ence
Geetlm  Kandhavel,  Goh THJL  Wilkinson  .
Royal  Childrens  Hospital,  Melbourne, Australia;  Institute Jantung  Negara,  Wilayah
Persekutuan,  Kuala  Lumpur,  Malaysia

We  report  our  initial  experience  in  the  transcatheter  closure  of  muscular
ventricular  septal  defects  (VSD)  using  the Amplatzer VSD  occluder  (AVO).
Fifteen  muscularVSDs  in 6 patients were successfully  closed  using the AVO.
One patient had this procedure  as the primary therapy.TheVSD’s  were closed
in conjunction  with surgical interventions in the rest.Three patients had prior
pulmonary artery banding  One patient  had a persistent  residual  midmuscular
VSD despite  surgical  closure. Two  had surgical closure  of  a perimembranous
and inlet VSD respectively. In all but one patient the deployment  of the device
was antegrade  via  the  right  internal jugular  vein. The  median  age  was 52.2
[range  5̂136  ] months and the mean weight  was  18.2  +7.3  (range  6̂29) kg.
The  mean Qp:Qs  ratio  was  1.82+  1.28  (range  1-  4.3). Six apicalVSD,8  mid
muscular  and  one  anterior  muscular VSD  were  closed  using  the  AVO. The
median  device  size used  was 8  (range  6̂14) mm. The  mean  fluroscopy  time
was  127.5  +  69.6  (range  65̂235) minutes.  In  2  patients  we  had  recurrent
kinking of the sheath due to  the  angle of the VSD. One  patient  subsequently
had cardiac tamponade  while attempting to reposition the sheath. In the other
patient  after  attempting  many  different  sheath sizes, we  finally  had to  dilated
the VSD prior to  the occlusion. Complete occlusion was achieved in all but 2
VSDs at a median  14.5 (range 5 to 29) months follow  up. One  patient  devel-
oped  pulmonary  vascular  disease. We  conclude  that  the  Amplatzer VSD
occluder  is a safe and effective  device for the transcatheter  closure of muscular
VSDs. However  more  clinical  trials  are  warranted  before  it  can  be  recom-
mended  for  general use.

P841
Closure of multiple  atrial  septal defects  (asds) using single  amplatzer
septal  occluder.
Sttrivastaua S, Manvah A,  Radhakrishnan  S.
Escorts  Heart  Institute And  Research  Centre, New  Delhi,  Delhi,  India

Objective: To study  the  feasibility  and  results  of device  closure of more  than
one  atrial  septal  defects  using a single Amplatzer  septal  occluder. We  present
our experience  of 8 such cases. Materials and method: Between  May  1998 &
Nov. 2000,76  patients underwent attempted  device  closure  of ASD. Eight  of
these had  more  than  one  defect  in the  area  of  fossa  ovalis. Their  age  ranged
between  4̂44  years, (mean 20.1 years) and weights ranged between  17-77kg,
(mean  64kg.) The  procedure  was carried  out  under  general  anesthesia  and
with  the  guidance  of TEE. Routine  left  and  right  heart  catheterization  was
performed. Under the TEE the  largest of the ASD was  crossed with  a multi-
purpose  catheter  and  was  then  sized  using  a  balloon  occlusion  catheter.
Amplatzer septal occluder 2mm larger than  the stretch diameter  of the  defect
was  deployed,  such  that  the  rims of  the  device  would  overlap  the  smaller
defects,  resulting  in  complete  closure  of  all  the  defects  with  one  device.
Results: Two  patients  had  cribriform  defect  , 2  had  3  defects  and  4 had  2
defects in the area of fossa ovalis.The size of the largest defect  ranged between
81̂7mm(mean  11mm).The  balloon  stretch  size  ranged  between  10-26mm
(mean  20.5mm). The  device  size ranged between  12̂26 mm  (mean 21mm).
The  device  was  successfully  deployed  in  6/8  (75%)  patients. One  patient
underwent two procedures as the largest of the defect could not be crossed on
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first  sitting. There  were  2  unsuccessful  attempts. These  patients  have  been
operated  successfully.  Five of the  6 patients  have completed  6months  follow-
up and  show complete closure, on echocardiograhy. One patient continues  to
show  small  residual  shunt  at  3  months.  Conclusion:  Multiple  ASDs  can  be
closed using single Amplatzer device, provided  they  are close to each  other.

P842
Percutaneous  balloon  angioplasty  for  a  5-month-old  infant  with
neuroblastoma  and  renovascular  hypertension
Shinohara  M,  Kobayashi  T, Kobayashi  T, Shitara T, Hatakeyama  S, Tsuchida  Y
Gunma  Children’s  Medical  Center,  Seta-Gun,  Gunma,Japan

A 1-month-old female infant  presented with poor weight gain, ill humor, and
diminished  sucking ability. Severe hypertension  (systolic blood pressure: 200
mmHg)  was noted. An  echocardiogram  was performed  showing  31% func-
tion  in the  left  ventricle, and an abdominal ultrasound showed a mass  around
the right  renal  hilum. Laboratory  tests showed  elevated  plasma  renin  activity
and  aldsterone  levels, >20  ng/mlAEhr  and  >1600  pg/ml,  respectively. The
urinary VMA  level was 135 E g/mg Cr  and  HVA was 54 E g/mg  Cr. Biopsy
specimens  of  the  mass  revealed  neuroblastoma. A  renogram  showed  96%
function  in  the  left  kidney  and  only  4% function  in  the right  kidney. A renal
arteriogram  confirmed  that  there  were  two  left  renal  arteries  feeding  the
upper  and  lower  pole, respectively. They  were  constricted  in  the  proximal
region. The  angiogram  also  showed  a  hypervascularity  in  the  right  adrenal
gland suggestive of a mass, and a few collateral arteries fed  to the right  kidney.
Despite  chemotherapy  and  administration  of  an ACE  inhibitor, marked  left
ventricular  hypertrophy  and  renal  insufficiency  were found. To  improve  her
symptoms, percutaneous balloon angioplasty for the two left renal arteries  was
performed, approached  via the left  femoral artery, with a 3 Fr. balloon catheter
(FasSTEALTH, 2.0 mm /  10 mm,Boston  Scientific)  over a 0.014  valve wire.
After  angioplasty, her  blood  pressure  fell  slightly, and  the serum  BUN  and
creatinine  levels  improved  to  within  the  normal  limit. At  that  time,  at  5
months of age, she weighed only 3100 g.To the best of our knowledge, this is
the  youngest  reported  case of  renovascular  hypertension  treated  by  percuta-
neous balloon ang

P843
Transcatheter  occlusion  of  the  patent  ductus  arteriosus  (pda):
a comparative  study of two widely  used  devices
El  Mallah  MK,  Sands, AJ,  Casey  FA,  Craig  BC,  Mulholland  HC
Dept.  O/Paed.  Cardiol.,  Royal  Belfast Hospital  For Sick  Children,  Northern  Ireland,
Belfast,  United  Kingdom

Objectives: To identify  any difference  in outcome  using the Cook  detachable
coil  and  the  Rashkind  double  umbrella  in  PDA  occlusion.  Design:
Retrospective study of patients in whom PDA occlusion  was attempted  using
the  Cook  detachable  PDA  coil  over  a  4-year  period.  Comparison  of  these
results  with  occlusion  using the  Rashkind  double  umbrella  in  the  same  U.K
regional centre. Patients and methods: From May  1996 to May 2000,71  chil-
dren  and  6  adults underwent  attempted  PDA occlusion  with  the  Cook  coil.
Between  1989  and  1996  110 children  and  9  adults  had  a similar  procedure
carried  out  using the Rashkind  double  umbrella. Results: The  rate of imme-
diate  complete  occlusion  was  24% compared  to  29.9%  for  the  Rashkind
device. The  figure  for  complete  occlusion  after  24  hours  with  the  PDA  coil
was 63% compared  with  61.5% in  the  Rashkind  group  (p>0.1).The  overall
closure  rate  in  the  coil  group  was  72%  versus  74.6%  for  umbrellas.
Complications  were  rare. There  were  4  device  embolisations  in  umbrella
patients  versus  2  in  coils.  Haemolysis  occurred  in  1 patient  receiving  an
umbrella  and  2  in  the  coil  group. Turbulence  was  noted  within  the  left
pulmonary  artery or descending aorta  in 4 patients  in whom  a coil  had  been
deployed but  was absent  in  the  umbrella  group. Conclusion:The  outcome  in
terms  of  complete  duct  closure  using  the  Cook  coil  is  comparable  with
figures obtained  using the Rashkind  umbrella despite subtle differences  in the
initial occlusion rate. Both  devices have a good safety  profile in the short  and
medium  term.

P844
Stent  implantation  for  ductus  venosus  of  asplenia  syndrome  with
total  anomalous  pulmonary  venous  connectio
Wgaki,T.,  Yamamoto,E.,  Nakano,T.,  Takata,H.,  Ota,M.,  Nagatani,K.,
Murakami, Y.,  Takeuchi,E.,  Matsuda,O.,  Terada,K.,  Goto,S.,  Miyazaki,M.,
Kida,K.
Department Of Pediatrics, Ehime University School Of Medicine, Shigenobu, Ehime,
Onsen-Gun, Japan

We succeeded in stent implantation  for ductus venosus (DV).Three  days-old
male  neonate  was admitted  to  our  Hospital  with  severe  cyanosis. He  was
diagnosed  as asplenia, single  RV, single atrium, PA, CAVC, PDA,  infracardiac
type  of TAPVC  and  bilateral  SVC. As pulmonary  congestion  was  getting
worse,  we decided  to  implant  the  stent  in  the  DV. We  implanted  the  stents
into  the DV via  umbilical  vein. After  the procedure, there  was enough  flow
through  the  DV  and no  sign of pulmonary  congestion. Operative  mortality
rate  of the palliative repair ofTAPVC  during neonate  is extremity  high. For
the  strategy  of complex  congenital  heart  disease  with TAPVC  such  as our
case, stent  implantation  for  DV early  after  birth  is the most  effective  and less
invasive, ductu

P845
Percutaneous  closure  of  atrial  septal  defects  (asds)  with  the
amplatzer  device.
SRFF  Pedra, CAC  Pedra, CA  Esteves, SLN  Braga, RS  Cassar, ACLP  Farias, S
Pomes Jr., VF.Fontes
Instituto  Dante  Pazzanese  De  Cardiologia,  R  Bage  139,  Apto  184,  Cep
04012-140,  Sao  Paulo, Sp,  Brazil,  Sao Paulo, Sao  Paulo, Brazil

Percutaneous  closure of ASDs with the Amplatzer  device  has been  employed
safely  and  effectively.  In  this study we  report  our  experience  with  this  tech-
nique.  Since  10/97,  46  attempted  implantations  were  performed  in  45
patients (pts) at a mean age of 20 –  16 years. Single defects  were present  in 40
cases,  multi-fenestrated  septum  in  3,  and  2  separated  defects  (2  devices
implanted), post surgical ASD and a PFO in  1 each. All patients  were selected
with  ambulatorial TEEs.The mean ASD diameter  was  14 – 5 mm (8,72̂6,3).
TEE  was repeated  in  32  pts 3 months  after  the procedure, and  in those  with
persistent  shunts at the  1-year visit. Implantation  was unsuccessful  in 1 pt due
to  insufficient  and  floppy rims. In  the  successful  cases, the  mean  stretched
diameter  was 19 –  4 mm (10,5-36), and the mean diameter of the connecting
waste  of  the  device  was  20  +  4 mm  (103̂6). Four  pts  had  non-sustained
episodes  of  SVT.  One  patient  had  femoral  artery  thrombosis  due  to  an
embolized  fragment  of  a ruptured  sizing  balloon  requiring  surgery. Total
occlusion occurred  in 25/45 immediately after the procedure, and in 39/45 at
a mean  follow  up  of  12.2  months. Right  ventricular  end  diastolic  diameter
decreased  from  135 +  25% of upper normal  range  for  age and weight to 96 –
10%.Three  pts have residual shunts estimated  at <1 mm, and 3 at  2̂4  mm on
Echo, all with normal  RV dimensions. There  was no late embolization, endo-
carditis or cardiac hospital  hospitalization. Percutaneous closure of ASDs with
the  Amplatzer  device  is  a  safe  and  effective  procedure  in  well-selected
patients. Residual shunts are uncommon and do not seem to cause any signif-
icant  hemodynamic  burden to the right  ventricle.

P846
Balloon  mitral valvuloplasty  in patient younger than  18 years of age.
Immediate  and follow-up  results.
Esteves  CA,  Braga  SLN,  Pedra CAC,  Mattos  C,  Pedra SF, Gomes  NL,  SousaJE,
Fontes  VF
Instituto  Dante  Pazzanese  De  Cardiologia,  R  Bage  139,  Apto  184,  Cep
04012-140,  Sao Paulo, Sp,  Brazil,  Sao  Paulo, Brazil

From 8/87  to 8/00,47 patients  (pts) younger than  18 years of age underwent
antegrade transeptal balloon mitral valvuloplasty (BMV) for rheumatic mitral
stenosis  (MS). Thirty-six  (76%)  pts were  female, 7  (15%)  were pregnant  and
30  (62%)  were in functional  class (FC)  III or  IV (NYHA)  at  the time of the
procedure. All were  in sinus rhythm  and the  echocardiographic  score  varied
from  5 to  10 (mean  7.7  –  1.2). Double  balloon  and  Inoue  techniques  were
employed  in  32  (69.5%)  and  14  pts  (30.5%)  respectively.  Success  was
achieved  in  44 pts  (93.6%). Mitral  valve  area  by  planimetry  increased  from
0.82  –  0.19 to 2.01  – 0.50 cm2. Mean diastolic gradient  and mean  left  atrial
pressure decreased  from  22.1 –  5.9 to 3.3 –  3.3 mmHg and from  28.7 –  6.6
to  12.5  +  6.2 mmHg respectively. Severe mitral  regurgitation  occurred  in 2
pts (4.3%) and pericardial  tamponade  in  1 (2.1%). Follow up  data  was avail-
able in 36 pts at a mean time of 61.9 – 39.8 months.Twenty-nine  (91.6%) pts
were  in  FC  I  or  II. Restenosis  occurred  in  12  pts  (33.3%),  10  requiring
successful  redilation  procedures. There were  3 late deaths. BMV  is a safe and
effective  procedure  for patient younger  than  18 years of age with  rheumatic
MS,  being  the  treatment  of  choice  at  our  institution.  Significant  late
morbidity  and mortality  remain  worrisome. Restenosis  was common  and
occurred at a short  time in  this series probably due to the high prevalence of
the  disease  in  our  country, and  maybe  a more  malignant  course. However,
redilation  was feasible with no additional risks.
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P847
Interventional  procedures in the treatment of neonates with congen-
ital heart  defects.
B.C.AIekyan,  V.A.Garibian,  A.S.Sharikin,  VN.Ilyin,  E.Yu.Danilov,  M.C.
Pursatiov,  T.N.Sarkisova,  L.A.  Vedernikova,  VS.Cheriiikov.
Bdkoulev  Center For Cardiovascular Research, Rams,  Moscow, Russia

Aim  of the  study: To  assess the immediate  results of endovascular  surgery in
neonates. Material  and methods: Interventional  procedures  were  performed
in 2700 patients with congenital heart defects.The  age of 719 (26,7%) patients
ranged from  16 hours  to  12 months. The  patients  with Rashkind  procedure
are excluded  from  the study. Twenty-five  (3,5%) patients were below 30 days
of  age. All  patients  were  critically  ill. Results:  In 4  cases  after  ineffective
Rashkind  procedure  restictive  atrial  septal  defect  was dilated  with  balloons
sized  6̂12  mm. As a result  SaO2  in those patients  increased  from  34,6+4,2%
to 60,2–3,9%. In 12 patients  with  critical  valvular  stenosis of the  pulmonary
artery  (VSPA) transluminal balloon  valvuloplasty  (TLBV)  was carried out. As
a result  systolic  pressure  gradient  (SPG)  between  pulmonary  artery  and the
right  ventricle  decreased  from  112,6–24,0  to 25,1–14,8  mm Hg, SaO2
increased  from  74,0+8,4% to 89,116,5%. Balloon  valvuloplasty ofVSPA was
performed  with  good  effect  in two patients  with  tetralogy  of  Fallot, whose
state  was very  critical, with  SaO2  below  40%. In 6  patients  with  critical
valvular aortic stenosis  (VAS) TLBV was carried out. As a result SPG between
the  left  ventricleand  the aorta  decreased  from  89,2–24,6  to 20,7–12,8 mm
Hg,  and  left  ventricular  ejection  fraction  increased  from  28,8–10,3  to
39,4–9,2%.  In 1 patient  with  II type pulmonary  artery  atresia  patent  ductus
arteriosus  was dilated. SaO2 increased  from  40% to 88%.Two patients  (8,0%)
died: the deaths  were  caused  by balloon  lesion  of the  left  atrial  wall  during
ASD  dilatation  and bilateral  pneumonia  after  successful  TLBV  of  valvular
aortic  stenosis. Conclusions: Endovascular  interventions  are effective  for the
treatment  of some  congenital  heart  defects  in critically  ill infants  during the
first  months of life.

P848
Use of occluders  for the treatment of arteriovenous  and venoarterial
blood  shunting.
B.G.Alekyan,  E.Sidcris,  J.Mashura,  VP.Podzolkov,  M.G.Pursatun;  P.Gavora,
K. E. Cardenas, A. I. Kosenko
Bakoulcv  Center  For Cardiovascular Surgery,  Rams,  Moscow,  Russia

Purpose  of investigation: to demonstrate  the possibilities of occluders  in the
treatment  of  22  patients  with  following  defects:  atrial  septal  defect  (ASD),
aorto-pulmonary  septal  defect  (APSD), patent  ductus  arteriosus  (PDA),
communication  between  right  pulmonary  artery  (PA) and left  atrium (LA).
Material  and methods: five types  of occluders  have  been  used: Amplatzer
Septal Occluder  (ASO, AGA-Med, USA), Amplatzer  Duct  Occluder  (ADO,
AGA-Med, USA), Buttoned  atrial  device  (BAD, Sideris, Greece), Buttonned
ventricular  device  (BVD, Sideris, Greece),  Patch  Occluder  (PO, Sideris,
Greece).ASO was used in 13 cases: 12 withASD.l  with APSD  recanalization;
ADO  -  in  1 case  (PDA). BAD  was used  in 5 patients: 2 with  ASD, 3  with
PDA. PO was used in 2 cases of ASD, BVD was used for the closure of RPA  -
LA communication.The  size of ASD closed  varied  from  8 to 34 mm, PDA ^
from  5 to  12 mm, APSD diameter  was 4 mm. Results: ASDs were  successfully
closed with ASO  in  10 patients, in 2 cases the defect  could not be closed due
to  miscounting  of  their  sizes. ASO  was also  successfully  used  for  APSD
closure, and ADO  -  for PDA closure. BAD, BVD  and PO  were  successfully
implanted  in all the cases. Immediately  after  the procedure  residual  shunting
was seen in 3 patients: 2 with ASD after BAD and PO implantation and  1 with
RPA  ̂LA  communication  (despite the shunting SaO2 increased from 68% to
92%). Follow-up  results  were studied  in  11 patients with ASD and 2 patients
with  PDA 8,2–2,4  months  after  the procedure. Only  1 patient  had residual
blood  shunting  after  PO  implantation.  Conclusions: The  use of  special
occluders  is an effective  procedure with definite  indications.

P849
Selection  of  occlusion  devices  for  pda:  gianturco  coil  and/or
amplatzer  duct  occluder?
Fedderly RT, Pelech AN,  Berger S.
Medical College OfWisconsin,  Milwaukee,  Wisconsin,  USA

Objective: The  objective  was to first retrospectively  review  device  selection
and  effectiveness  of PDA  occlusion  with  either  the Gianturco  coil  or the
Amplatzer  Duct  Occluder,  then  devise  and implement  a device  selection
strategy. Results: From 5/95  to 12/99 at the Children’s Hospital  ofWisconsin,
79  patients  (pts) underwent  percutaneous  device  occlusion  of a PDA. Coil

delivery  was performed  in 70 pts and Amplatzer  duct  occluder  in 9 pts.
Follow-up  echocardiograms  were  performed  in 64 coil  pts. The  median
minimal  ductal  diameter of these  64 pts was 2.0 mm (range  0.5 ^  3.5  mm).
Forty-two pts had a PDA less than or equal to the median of 2 mm (Group A)
and  22 pts had a PDA  larger than  2 mm (Group  B). Complete  occlusion as
defined  by no  residual  ductal  shunting  on  follow-up  echocardiogram  was
documented  in 40 of 42  (95%)  pts in Group A and in  18 of 22  (82%)  pts in
Group  B (p =  0.08 Chi-Square, p = 0.17  Fisher’s  Exact Test).The  median
minimal ductal diameter of the 9 pts with an Amplatzer duct occluder was 2.3
mm (range  1.5 ^  3.0 mm). All 9 have complete and effective  occlusion  as seen
on  follow-up  echocardiogram. Beginning in 1/00,  a device selection  strategy
was  employed:  coil  occlusion  was initially  chosen  for  PDA <  2 mm and
Amplatzer for PDA > 2 mm. A coil  has been placed in 8 pts and an Amplatzer
in 7 pts, all with complete  occlusion to date. Conclusion: Coil  occlusion of a
PDA  may be  less  effective  in the patient  with  a larger  ductus. The  device
strategy of coil for PDA less than or equal to 2 mm andAmplatzer > 2 mm has
been  effective.

P850
Interventional  procedures  for  complex  treatment  of  patients  with
pulmonary  artery  atresia.
BG  Alekyan,  VP  Podzolkov,  MG  Pursanov, AA  Gadziev,  CE  Cardenas,  IV
Kokshenev, VV  Verin .
Bakoula’  Center  For Cardiovascular Surgery,  Rams,  Moscow, Russia

Goals: The  patients  with  congenital or iatrogenous  atresia  of the  pulmonary
artery  (PAA) enter  the high-risk  group  for  the  radical  or  hemodynamic
corrective procedures. Depending on the anatomy and hemodynamics of the
defect  multi-stage  methods  of  surgical  treatment,  including  endovascular
procedures are being elaborated. Material and methods: At different  stages of
the treatment  for PAA we have performed 74 different  interventional proce-
dures  in 65 patients.  In  18 patients  after  the  reconstruction  of the  right
ventricular  outflow  tract  transluminal  balloon  angioplasty  (IB A) of the 21
segments  of  the  PA  was performed  for  pulmonary  artery  stenoses  or
hypoplasia. In 6  patients TBA of the  stenosed  PA was performed  using the
approach  through  the  systemic-pulmonary  anastomosis.  TBA  of  the
restricted  Blalock-Taussig  anastomosis  was  carried out in  11 patients, and in
2  of  them  a  simultaneous  TBA of  the  anastomosis  and  the  PA  were
performed.  In  2  patients  we  performed  TBA  of  the  stenosed  aorto-
pulmonary  collaterals  with  stenting  in one  case. In 2  cases  we  performed
dilatation  of closing PDA. In 19 cases we have carried out the embolization
of  the  large  aorto-pulmonary  collaterals  with  Gianturco  coils, 36 collaterals
were  closed completely  with 80 coils. In 7 patients  from  this group  we have
also performed  the dilatation  of the stenosed  PA with  stent  implantation  in ^
two  cases. Conclusion:  In some  cases interventional  surgical  procedures are
effective  for the treatment of patients with  PAA. They  allow improving the
anatomy and the hemodynamics of the pulmonary circulation and preparing
this group of patients  for radical  or hemodynamical  correction of the  defect
under  favorable  circumstances.

P851
The  use of  stents  in  stenotic  pulmonary  arteries  in  patients  with
congenital  heart  defects.
B.G.Alekyan,  VP.Podzolkov,  M.G.Pursanov.
Bakoulei’  Center  For Cardiowscular Research,  Rains,  Moscow, Russia

Purpose: to show the possibilities of stenting in eliminating pulmonary artery
stenoses. Material  and methods: Twenty-five  stents  were  used  to  treat  23
stenosed segments of the pulmonary  arteries  in 18 patients. The  patients’ age
varied from 3,5 to 27 years (mean 13,6–6,2 years). Results: After  stenting the
diameter of stenosis increased in average from  5,5+2,1  mm to 11,5–2,1 mm
(p<0,0005), and systolic  pressure gradient  fell  in  average from 51,1132,7  to
17,4+17,9  mm Hg (p<0,0005).The  ratio  of systolic  pressures  in the right
ventricle  and the  aorta  (RV/Ao)  decreased  from  0,7910,07  to  0,4810,06
(p<0,0033). Immediate  good  effect  of stenting  was seen  after  dilatation  in
21(95,5%) out of 22 segments of stenosed PA. Serious complications were not
seen. Three  technical  mistakes  were  noted:  in  1 case  the  undeployed  stent
migrated  into  the lower lobe branch of the  PA; in  1 case the stent  was erro-
neously  implanted into the trunk of PA; in 1 case the stents position  within
the  stenosis  was suboptimal. Optimal  position  of the  stents  in the place of
stenosis was obtained  in 22 (88.5%) of 25 stents. Long-term follow-up studies
were  carried  out  in  12  (66,7%)  patients  in  whom  16  stents  have  been
implanted in 6 to 38 months  (mean, 15+11,6 months) after  the procedure. In
all of the  cases repeated catheterization and angiography were performed. All
the stents were patent; no cases of migration  were seen. Only in 1 case (6,3%)
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stem was restenosed due to neo-intinmal  hyperplasia. Conclusions: stenting is
an effective, but  technically  rather complicated  procedure. The rate of imme-
diate success was 95,2%, with  6,6% of late restenoses.

P852
Balloon  dilatation  and  stenting  o f  brachiocephalic  arteries  in
patients  with  supravalvular  aortic  stenosis
B.G.Alekyan,  VP.Podzolkov,A.  V.Ter-Akopian,  VF.Kharpunov,  M.  VShumilitia.
Bakoulev  Center  For Cardiovascular Surgery, Rams,  Moscow, Russia

Purpose of investigation: to demonstrate  the possibilities and the  effectiveness
of endovascular methods  in patients with  supravalvular  aortic  stenosis associ-
ated  with  aortic  arch  branches  pathology.  Material  and  methods:  by
November  2000  we  have  performed  13  endovascular  procedures  in  11
patients  with  congenital  pathology  of brachiocephalic  arteries. In  10 patients
supravalvular  aortic  stenosis  was associated  with  congenital  pathology  of  the
left  common  carotid  artery,  in  1 patient  there  were  pathologies  of  the  left
common  carotid  artery and of the brachiocephalic  trunk. Results: As the  first
stage to  prevent  cerebral  hypoxia  during  surgical  correction  of supra valvular
aortic  stenosis  with  cardiopulmonary  bypass, the  patients  were submitted  to
balloon  angioplasty  of the  affected  brachiocephalic  arteries which  allowed to
perform  surgical  correction  of  supravalvular  aortic  stenosis  without  signifi-
cant  risk. After  balloon  angioplasty  mean  area  of  the  stenosis  has  increased
from  ll,2–0,5  mm2  to  18,7–0,3 mm2.The  first  stage  of treatment  in  one
patient  with  congenital  supravalvular  aortic  stenosis  associated  with  congen-
ital  stenosis  of  the  left  common  carotid  artery  and  brachiocephalic  trunk
consisted  of  balloon  angioplasty  of  the  left  common  carotid  artery  and
brachiocephalic  trunk  stenosis. It  allowed  performing  surgical  correction  of
supravalvular aortic stenosis as the second stage. However, there  was a need  for
implantation  of  the  Smart" stent  (Cordis)  3,5  years  later  due  to  restenotic
lesion  of the  brachiocephalic  trunk. Angiographic  and  hemodynamic  results
after  endovascular  procedures  were  good. No  complicationes  were  encoun-
tered.  Conclusions: Endovascular  methods  of  treatment  of  the  stenosis  of
proximal  segments of the  aortic  arch branches  can be  a method  of choice  in
complex treatment  of patients with congenital  supravalvular aortic stenosis.

P853
Our  experience  of  175  transcatheter  closures  of  patent  ductus  arte-
riosus.
B. Alekyau,  VPodzolkov,  K.  Kardcnas
Bakoulev  Center  For Cardiovascular Surgery, Rams,  Moscow, Russia

Aim of the study: to  assess the opportunities of transcatheter closure of patent
ductus  arteriosus  (PDA). Materials  and  Methods:To  October,  2000  175 pts
with PDA underwent  the attempt of transcatheter  closure. Patients were  from
5 months to 74 years old .Native and recanalized  PDA closure was performed
using  Gianturco  coils  (COOK)  in  169  pts, DuctOccludo  (PFM)  in  4  pts,
Amplatzer  Duct  Occluder  (AGA Med.  Corp.)  in  one  and Buttoned  device
Sideris  in 2 pts (in one  case the combination of coil  and button  device used).
Ductus  diameter  varied  from  1.1  to  9.0  mm.  Gianturco  coils  and
DuctOccludo  have been used in ductal diameter less than 4.0 mm. Coil diam-
eter  exceeded  the  ductal  diameter  by  twice. In  3  cases with  ductal  diameter
from  4.5  to  6.0  mm  we  implanted  2  coils  simultaneously  using  2  delivery
catheters.  In  9  patients  with  concomitant  congenital  heart  diseases  (aortic
stenosis, coarctation  of the  aorta, pulmonary  artery  valvular stenosis  (PAVS),
PAVS and  peripheral  stenosis)  we performed  one-step  endovascular  proce-
dures  such  as balloon  angio-  and  valvuloplastics  and  PDA  embolisation.
Results: Complete occlusion of the ductus was achieved in  167 pts (95.4%). In
5  cases we couldn’;t  implant  coils because of ductal  kinking, incompatibility
of the DuctOccluder  and ductal  forms  and  PDA diameter  more  than 6 mm.
Coil migration to the pulmonary artery occurred  in 6 cases; all the coils were
removed  with  basket  device. The  complete  closure  was  achieved  in  all  the
patients  using  Amplatzer  Duct  Occluder  and  Buttoned  device  without
complications. Long-term  results  (from  6 month  to  6  years)  were learned  in
130 patients. In  127  cases  we  noted  complete  PDA  occlusion,  in  3 patients
with  incomplete  ductal  closure  we  performed  repeated  embolization  with
coil implantation  in  2 cases and Buttoned  device  in one. Conclusion: transa-
theter closure of the  PDA is an effective  and non-traumatic  method.

P854
Transcatheter  closure  of  postoperative  complex  ventricular  septal
defects  in  children  using  the  amplatzer  ventricular  septal  defect
occluder.
Krishnan,  U.,  Srinivas, S.,Joseph,  C
Institute  Of  Cardiovascular Diseases, Chennai,  India

Two patients who had previously undergone  surgery for  complex  congenital
heart  disease  had  additional VSDs  which  were  inaccessible  at  surgery. They
underwent  successful  device  closure  using  the  Amplatzer  VSD  occluder
(AVSDO). One  6 year  old  child  had TOF, Pulmonary  atresia  and  multiple
VSDs  and had  previously  undergone  unifocalization  with VSD  closure. She
had a posterior muscularVSD hidden behind the tricuspid valve which caused
significant  shunting  and  failure  post-operatively. The VSD  was  successfully
closed  using  a  12 mm AVSDO, with  no  residual  shunt  on  follow-up. A 8
month  old  child  with TGA  and  a  very  large VSD  amounting  to  single
ventricle underwent  PA banding initially.At  11 months of age, as PA pressures
were  still  high, she underwent  septation  of the  ventricle  with  arterial  switch
operation. There  were  2  significant  residual VSDs  apically, below  the VSD
patch  and  the child remained  in CHFThe  larger VSD  was closed using a  10
mm AVSDO, with  complete  occlusion. The  smaller VSD  was partly  covered
by  the  device  and  shunt  was minimal  across  it, on  follow-up. AVSDO  is a
promising  device  for  transcatheter  occlusion  of complex,  surgically  remote
VSDs associated  with other complex congenital  cardiac lesions.

P855
Transcatheter  therapy  for  treatment  of  arterial  thrombosis  in  pedi-
atric  patients
Peuster M,  Fink  C,  Bertram H,  HausdorfC.
Hamiover  Medical  School, Department  Of  Pediatric  Cardiology,  Hannover,  Germany

Objective:To  evaluate  the safety and patency rates of transcatheter  recanaliza-
tion of arterial thromboses in pediatric patients. Patients: 9 patients (age: 4 days
 ̂19  months):  tetralogy  of  Fallot  (n=2),  valvar  aortic  stenosis  (n2̂),
pulmonary  atresia  (n=2), transposition  of the  great  arteries  (n1̂),  congenital
thrombosis  of the  descending  aorta  (n=l)  and  activated  protein  c  resistance
with congenital thrombosis of the external iliac artery (n=l). In 7 patients the
femoral  (n=6)  or  subclavian (n=l)  arterial  thrombosis  was due  to  arterial
cardiac  catheterization. Methods  5 patients  had recanalization  using an ante-
grade  femora! venous approach with  passage to the arterial side  via a ventric-
ular septal defect  (n=3) or the ductus arteriosus (n=2). 4 patients were  treated
using  retrograde  arterial  catheterization  via  the  axillary  artery  (n=2)  or  the
femoral  artery  (n=2).The  occluded  vessels  were  recanalized  using  0.018-in
and 0.035-in guide wires. PTCA catheters with diameters ranging fron 2 mm
to  4 mm  were used  in 8 patients, 1 patient  was dilatated  with  a 5 mm  PTA
catheter.  1 to  15 dilatations  with  pressures  ranging  from  10 to  22  atm  were
performed.  Results: There  were  no  complications. Repeat  angiography  or
duplex-sonography  1 ^  6  months  postinterventionally  showed  completely
patent  arteries  without  residual  stenosis  in  8  patients,  1 patient  had  partial
recanalization. Conclusion: Transcatheter recanalization of arterial  thrombosis
was safely performed  in pediatric patients. It may be an effective  alternative to
fibrinolytic  therapy.

P856
Is  the  amplatzer  duct  occluder  is  really  safe  and  effective  in  the
occlusion  of  moderate  to  large  sized  ductus  arteriosus,  even  in
infancy ?
Godart  F,  Rey  C,  Fraiuart C,  Vaksmann C ,  Brcvicrc  CM.
Pediatric Cardiology,  Lille ,  France

The  aim of this study  was to evaluate the Amplatzer duct occluder in terms of
efficacy  and  safety for the occlusion of patent ductus arteriosus. From  1989 to
November  2000, 216 patients  had  undergone  occlusion  of ductus  arteriosus
(55 Rashkind, 51 Sideris, 81 coils, 29 Amplatzer).We  focused  here on these 29
patients  (including  3  infants)  who  had  occlusion  with  the Amplatzer  duct
occluder. The mean  age was 24 + / -  70 months, minimum  3 months and the
mean weight  was 11 +/-15kg(range3.9  to 74 kg). Duct diameter was 4.0 +/-
1.2  mm  (1.8  to 6  mm). Transcatheter  occlusion  was performed  under  local
anesthesia in  all but 2 patients. One patient required an arterio-venous loop for
implantation. A transvenous approach was solely used with  echocardiographic
control in 2 remaining patients. Implantation succeeded  in all but one patient.
No  complication  occurred  except one hemolysis following  implantation  that
resolved  after  temporary occlusion  of the duct  ampulla by a balloon  catheter.
During follow-up, the rate of residual shunting on echocardiography decreased
with  time  : 23 % at  one  month,  12% at  3 months, and  4 % at  1 year. The
Amplatzer  duct occluder  has several advantages : 1/  occlusion  of large duct  is
feasible, 2/  a weight of  3̂4  kg is not a contraindication for transcatheter occlu-
sion, 3/ implantation can be achieved by a sole transvenous approach, 4/ rate of
complete  occlusion is high.To conclude, the Amplatzer duct occluder  is really
a safe and effective  device for transcatheter occlusion of moderate to large sized
duct, even in infancy. We clearly recommend its use instead of coil in the occlu-
sion of ductus arteriosus with a diameter above 2.5 to 3 mm.
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P857
Interventional  closure of  defects  in  the  oval  fossa  ^  experience  with
four  different  types of  devices
Neudorf  U,  Sack  St,  Bartel T, Erbel R,  Schmaltz  AA
University  Childrens  Hospital,  Essen,  Germany

Nonsurgical  closure on  interatrial communications  seems to  be an  attractive
method. Several devices have been used,but not  all have been successful  being
far  away from being  an  ideal  device. Patients  and methods:  In  cooperation
with  our  adult  cardiologists  we  performed  76  implantations  out  of  112
selected patients aged between  3 and 74 years.We  used five different  devices:
ASDOS,  CardioSeal/Starflex,  ASD  and  PFO  occluder  AGA,  and  Helex
device  (in Berlin).There  were 49 secundum type defects and  27 PFO’s with a
neurological  indication  for  closure. Results:  In  76  patients, out  of  112, we
implanted  a device. The  rate  of  success  was linked  to  the  experience, the
device  and  the  indication.  Success  rate: ASDOS  4/17,  CardioSeal/Starflex
58/74, AGA  14/23. Time  of flouroscopy (minutes): ASDOS  31, CardioSeal
14, AGA 9.There  was significant  residual shunting in one  child, we  failed  to
implant a second  device, the child was operated. In one adult a Starflex  device
embolised  in the  abdominal  aorta  nearly without  symptoms. The  device  was
explanted and a 26 mm AGA system  was implanted.There  was no  life-threat-
ening event. Conclusion: With  experience the interventional  closure  is a safe
and successful  method.We  use diffent  devices depending on the  configuration
of the  defect,  e.g. multiperforated  CardioSeal,  defect  diameter  over  20mm
AGA ASD-device.The  future  perhaps will bring  us closer to  the ideal device.
We thank Prof.G. Hausdorf (Hannover)and Dr. M. Schneider  (Berlin)

P858
Treatment  of  pulmonary  artery  stenoses  by  repeated  balloonangio-
plasty
Sieverdiug L.,  BrcuerJ., Koch M.,  Baden W., Cass  M.,  KutnpfM.,  Hojheck  M.
Department  Of  Pediatric Cardiology,  Hoppe-Seylerstr. 3,Tuebingen,  Germany

Introduction:  Although  balloonangioplasty  (BAP)  of  pulmonary  artery
stenoses  is  the  method  of  choice, restenosis  is  frequent.  Stent  implantation
may be helpful  to reduce the frequency  of restenosis, however, it  is not recom-
mendable  in  infants  and  small  children. Our  study  addresses  the  question,
whether  repeated  angioplasty  improves  the  initial  results  leading  to
longlasting  maintainance  of  right  ventricular  pressure  reduction  and  vessel
diameter increment. Patients and methods: Between January  1996 and March
2000  25  patients  with  62  pulmonary  artery  stenoses  (2  MPA, 29  LPA  31
RPA)  and mostly  hypoplastic  pulmonary  vesseb underwent  repeated balloo-
nangioplasty with  up  to  four  dilatations. At  the  time  of the first intervention
the  mean  age  was  4.8  years  (3 months  to  25  years). The  mean  time  interval
between the procedures was 4.7 months. Results:The  vessel diameters steadily
increased  (1. BAP  =  4.8  mm, 2. BAP  =  5.7  mm, 3. BAP  =  6.1  mm, p  <
0.001)and  the  pressure  relation  between  RV  and  LV gradually  declined (1.
BAP  =  74.1%,  2.  BAP  =  58.3%,  3.  BAP  52.2%,  p<0.00).  Conclusion:
Repeated balloonangioplasty within a fixed time schedule improves the initial
results and may be advantageous particularly in  infants and childrens.

P859
Percutaneous  occlusion of patent  ductus  arteriosus  (pda) with  pfm’s
duct-occlud  system  ^  a personal  experiences
Krevs  N.
University  Medical Center  Ljubljana,  Children’s Hospital,  Slovenia

A retrospective  analysis of the data  were performed  to  asses the efficiency  and
safety  of  percutaneous  occlusion  of  PDA with  pfm’s  Duct-Occlud  system
using standard and reinforced  (hourglass and cone-shaped) spiral coils. >From
June  1997  to  November  2000  cardiac  catheterization  for  intended  percuta-
neous  occlusion  of  PDA  was  performed  in  45  pts. (mean  age  6,57  years  ^
range from  3 months to 52 years, mean weight 24,6 kg ^  range from  3,9 to 94
kg, mean  minimal  diameter  of  PDA  1,7  mm  -  range  from  0,6  to  4,2 mm).
There  were  more  female  pts. (57,77%). 3/45  pts. (6.66%)  had residual  shunt
after  surgery, others  had native PDA. 23/45 pts. (51,11%) had long-tubular or
long-conical, 20/45 pts. (44,44%) had short-broad, 1/45 pt. (2,22%) had long-
serpentine and  1/45  pt. (2,22%) had window type of PDA. Coil  was success-
fully  implanted  -  mosdy  transpulmonary  (77,5%) -  in  40/42  pts. (95,23%).
2/45  (4,44%)  procedures  were abandoned  because stable  positioning  of coil
could not be achieved in 1 pt. and because PDA was too large in another one
(minimal  PDA diameter  was 4,2 mm). Occlusion  was not  attempted  in  3/45
pts. (6,66%) because of pulmonary artery hypertension  in  2 pts. and  window
type of PDA in another one.The  Quoroscopy time came to average  16 min. A
long-term  closure  with  1 coil  was  achieved  in  36/40  pts.  (90%)  without

complications except  1/40  (2,5%) early embolisation in to the left  pulmonary
artery. 2/40  pts. (5%)  needed  second coil  implantation  18 months  after first
procedure. 2/40  pts. (5%)  have  residual  silent  PDA  (1 pt.  1 year  and  1 pt. 6
months  after  procedure). They  will probably  need  another  coil. Conclusion:
the  pfm’s  Duct-Occlud  system  is  a  save  and  effective  coil-type  device
designed  for percutaneous occlusion of long-tubular, long-conical  and  hour-
glass type  PDA of small-to-moderate  size. A retrospective  analysis of the data
were performed to asses the efficiency  and safety of percutaneous occlusion of
PDA  with  pfm’s  Duct-Occlud  system  using standard  and  reinforced  (hour-
glass and cone-shaped)  spiral coils.

P860
Mid-term  results  of combined  angioplasty  and  valvuloplasty  of  the
aorta  and aortic  stenosis in  newborns  and  infants
KursadTokcl,  Enver Ekici,Arda  Saygili, Birgul Varans,  Sukru  Mercan,  SaitAslamaci.
Cardiothoracic Surgery Unit,  Bahcelievler, Ankara,Turkey

Coexistence of coarctation of the aorta (CoA) and aortic  valve stenosis  is well
documented. Balloon dilatation of CoA  and AVS as isolated  lesions has been
reported previously by several authors. However there is only few case reports
combined intervention  for both lesions during single catheteterization proce-
dure. We presented nine neonates  and infants  with both  native CoA and AVS
who  underwent  successful  balloon  dilatation  in  a  single  session  between
August  1995 and January  1999 in Baskent University  in Ankara. Patients’ age
ranged between  28 days and 4 years (median  54days). Left  ventricular  systolic
function  was decreased in four patients.Three patients had echocardiographic
findings of endocardial fibroelastosis. Mean aortic  valve gradient  and  coarcta-
tion  gradient  were 66.2–18.9,  and  18+12.9  mmHg  respectively  before  the
procedure. Aortic  and  coarctation  gradients  were  decreased  24.5+15  (p<0.
0001)  and  5.0+8.2  mmHg  (p=  0.002)  respectively.  Balloon  coarctation
angioplasty  revealed  recoarctation  in  three  patients  (33.3%)  in  median  41
months  of  follow-up. Aortic  restenosis  was  observed  in  one  patient. Three
patients died because of endocardial fibroelastosis and intractable heart  failure.
Two patients  were operated on  for subaortic  stenosis  (myectomy  and  Konno
with  aortic  valve replacement  in each one patient). Survival rate  was 66.6 %;
event-free  survival  rate  was 22.2% in 63 months  follow-up.  Here  nine  chil-
dren  with coarctation  and  valvular aortic  stenosis who  underwent  successful
balloon  dilatation  both  CoA  and  AVS  during  a  single  procedure  are
presented. Recoarctation  is frequent  in infants  under three months. Mortality
is high  in infants with  endocardial fibroelastosis. Reintervention  or  operation
was high in these patients.

P861
Initial  experience  with  transcatheter  applications  using  the  starflex
and cardioseal  implants.
Apostolopoulou,  S.  C,  Laskari,  C ,  Kiaffas,  M.,  Hausdorf, G.*,  Papagiannis,  J.,
Kyrvassilis,  G.,  Rammos,  S.
*  Hanover  Medical  School,  Hanover,  Germany;  Pediatric  Cardiology  Division,

Onassis  Cardiac Surgery Center, Athens, Greece

Objective:  to  review  our  initial  experience  with  transcatheter  applications
with the StarFlex and  Cardioseal devices. Methods: A total of 21 pts  (9 males,
12  females)  aged  13.5–11.0  years  (range  3.4-41.1  years)  underwent  tran-
scatheter occlusion of communications  at our  institution between June  1999
and  November  2000. Diagnoses:  12  pts  had  secundum  atrial  septal  defect
(ASD), 3 fenestrated  Fontan, 1 Mustard  baffle  leak, 4 patent ductus  arteriosus
(PDA)  and  1 a huge  pulmonary  arteriovenous  malformation  (PAVM).The
procedures for the ASDs and  atrial leaks were performed  under general anes-
thesia  and  transesophageal  echocardiography, while  the  rest under  conscious
sedation. Results: The  median  stretched ASD diameter  was  15.0 mm  (range
5̂25  mm), while  2 pts had multiple  defects. All 4 postoperative  atrial  defects
were  5 mm. The  median  stretched  PDA diameter  was 5.5mm  (range  4 to  7
mm), while the  PAVM measured  12 mm.We implanted  12 StarFlex  (sizes 23
to  40 mm) and 9 Cardioseal  (sizes 17 to 28 mm) devices; the  PAVM pt had 2
devices implanted.The device  to stretched diameter  ratio  was 2.1 –0.5  (range
1.73̂.4).  There  were  no  complications  and,  during  7.1+4.6  months  of
follow-up,  all  patients  were  asymptomatic  with  Unproved  right  and  left
ventricular  dimensions  and  no arm  fractures.  Only  2  pts  had  residual  trivial
shunt  6 months  after  device  placement. The  device  was mildly protruding in
the  superior  vena  cava  in  2  pts  and  in  the  left  pulmonary  artery  in  1  pt
without flow disturbances. Conclusions: The  StarFlex and Cardioseal  devices
may be used for occlusion of various cardiac communications with good early
outcome and hemodynamic  improvement.
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P862
Closure  of  atrial  septal  defects  with  the cod  buttoned  device: results
of FDA  approved  us  clinical  trials
Zamora R.,  Sandhu  SK.,  Rao PS., Sideris EB.
The  University  Of Arizona, Tucson, Arizona,  USA

The  centering  on  demand  (COD)  buttoned  device  for  transcatheter  occlu-
sion of atrial septal  defects  (ASD) is a rounded  4th generation  device with an
incorporated  centering  ring. We  hypothesized  that  the COD  mechanism
would  increase the effective  occlusion rate and decrease the device/ASD ratio
compared to previous generation devices.The COD  device  was implanted in
24 patients  (pts) in a 9 month  period ending November  2000 under  an FDA
approved  clinical  trial.  Pt  ages  were  1.5y-79y  (median  5.6)  and  weighed
12-100.8  Kg (median 22.1),ASD size by echo 5 to  15 mm (9.3 +/-  3.0 mm),
and 8 to 22  (16.5 + / -  4.8 mm) balloon-stretch.The  QP:QS  was  1.8 +/-  0.8.
The device size was 35 + / - 8 mm, (median 35). Effective  occlusion, defined  as
no  (N=16;  67%)  or  trivial  (N=8;  33%)  residual  shunt  occurred  in  all  24
patients.The  device/ASD  ratio  was 2.1 + / -  0.44. In one patient  a clot  noted
in  the  left  atrium  attached  to  the  occluder  resolved  with  rTPA, no  other
complications  occurred.  In  the  short  follow-up  period  (1-9  mo)  there  has
been no  re-interventions.

P863
Transcatheter  coil  occlusion  of  tube  fenestration  after  the  extracar-
diac  Fontan  operation: simple, safe  and  inexpensive
T.J. Bradley, S.S.  SettJ.G.  LeBlanc, W.J.  Duncan,  M.W.H.  Patterson, J.A.G.
Culham, D. C. Human
Division Of  Cardiology,  4480  Oak Street,  IF  Clinic,  B.C.,  Vancouver,  Canada

Objective:To  review our institutional experience of using detachable coils for
occlusion  of  tube  fenestration  after  extracardiac  Fontan.  Methods: This  is a
descriptive  clinical  study  of  all  patients  who  have  undergone  extracardiac
Fontan  with  tube  fenestration  since our  introduction  of this surgical  modifi-
cation.  We  retrospectively  reviewed  medical  records,  echocardiography,
hemodynamic  and  angiographic  data.  Results:  Between  May  1996  and
November  2000, 26/27  children  (median  age  3.9  yrs, range  2.4-8.7  yrs)
survived extracardiac  Fontan with tube fenestration  (diameter  4̂8  mm, surgi-
cally clipped  to variable diameters). Five patients had confirmation  of sponta-
neous  fenestration  closure  at  cardiac  catheterization  and  5 by  transthoracic
echocardiography  with  documented  consistent  improvement  in  resting
oxygen  saturations  (SaO2). Eight  children  underwent  fenestration  occlusion
by transcatheter placement of 12 detachable coils (diameter  of  5̂8  mm) and 8
await cardiac catheterization.The  median  (range) aortic SaO2 increased  from
92% (85-96)  to 98.5% (94-99)  (p<0.004), while the right  atrial pressure rose
from  10.5 mmHg (7-13)  to  13 mmHg (7-15)  (p<0.004)  after  coil  implanta-
tion. Angiographically, 2 patients had complete occlusion of their shunt, 5 had
trivial and  1 patient  had a significant  residual shunt. At a median follow-up  of
3.5  (1-37)  months,  the  resting  SaO2  was  94.5% (90-99). There  were  no
immediate  complications, late coil embolizations, thromboembolic  events, or
documented  hemolysis. Conclusions: The  use  of  tube  fenestration  during
extracardiac  Fontan  allows  for  a  simple, safe  and  inexpensive  postoperative
occlusion  by means of transcatheter detachable coil  implantation.

P864
Balloon  angioplasty  of  stenotic  right  ventricle  to  pulmonary  artery
graft: does  it  work?
Shuping Ce, Kak-Chen Chan, Mark M Boucek,James W’Wiggins,Jr.
University  Of  Colorado  Health  Sciences  Center/Tlie  Children’s Hosp,  Demvr,  Co,
USA

Reconstruction  of the right  ventricle  (RV) to pulmonary  artery  (PA) passage
by  various  grafts  often  results  in  stenosis  with  or  without  insufficiency  and
often  necessitates  multiple  re-interventions. An  effective  palliative  tran-
scatheter  intervention  is  desirable  to  postpone  or  reduce  the  number  of
surgical  re-interventions. Balloon  angioplasty  (BA) of the  stenotic  RV to  PA
grafts  has been  used but  there  are  only  few  reports  with  various  results  and
with small number patients involved. >From April  1996 to April 2000,10 BA
procedures were perform  in 9 patients  (age  1.7  to  17 years, mean  8.2 years; 7
male  and 2 female). Diagnoses includedTOF  (5), d-TGA  (2), common  arte-
rial trunk  (1), and pulmonary atresia withVSD (l).The sites of stenosis were at
the proximal  graft  anastomosis (5),pulmonary  valve (2), distal anastomosis (1)
and diffused  graft  stenosis (2). Prior to BA, the RV pressures were 75.1 –  15.5
mmHg and RV/DV pressures 0.7 –  0.2.The  RV to  PA systolic pressure gradi-
ents were 41.3 +  11.6 mmHg. All except  1 patient had single BA; one patient
had  double  BA. After  BA, the  RV  pressures  were  58.0  –  14.9 mmHg (23%

reduction, p <  0.005).The  RV to  PA systolic  pressure gradients were  28.4  –
14.7  mmHg  (31% reduction,  p  <  0.001). Balloon  rupture  occurred  in  2
patients  with  no  hemodynamic  consequence  or  vascular  injury  upon
retrieval. No patient  had  worsened  pulmonary  regurgitation. These  patients
were  followed  for  17.5  –  15.9  months  by  echocardiography.  Four  patients
needed  surgical  intervention  for  graft  replacement. Our  results  suggest  that
BA of stenotic RV to PA grafts significandy  alleviates the graft stenosis but the
improvement  is limited  and  palliative. Further reduction  in pressure  gradient
in  those  patients  who  do  not  respond  to  BA  might  be  achieved  with  stent
implantation but with the potential  risk of open pulmonary  regurgitation.

P865
Transcatheter  closure  of  patent  ductus  arteriosus  (PDA)  with  the
Amplatzer  ductal  occluder  (ADO)  in  children  : immediate  and
medium  term  results
Zain.Z.,  ZadhielloM, Coh.T.H.
Royal Children’s Hospital,  Victoria, Melbourne, Australia

To  assess the immediate  and  medium  term outcome  of transcatheter  closure
of patent  ductus arteriosus with the ADO device. Ninety patients  underwent
transcatheter  closure  of a  PDA between January  1997  and  November  2000.
Fourteen  patients  (11  females  and  3 males)  had attempted  placement  of the
device when there  was failed coil occlusion or large/tubular duct.The median
age  was 8.5 months  (2̂132 months)  and  the  median  weight  8 kg (4-29kg).
The  mean  ductal  diameter  was  was  3.98  + / -  1.31  mm.  Immediate  and
medium  term results were  evaluated  by colour flow echocardiography  at  24
hours, 3 months and  1 year. Thirteen  patients  had the  device placed success-
fully.  Complete  closure  was seen  immediately  by  angiography  in  3 patients,
residual  trace  shunt  (clinically  silent)  in  3  patients,  mild  shunt  in  6  and
moderate  shunt  in  1 patient, with  similar findings  at  24 hours. By 3 months,
10 (77%) patients had complete closure, 2 (15%) remained  to have mild shunt
and  1 patient  had  trace shunt. At  one  year  follow  up  all patients  (100%)  had
complete  closure. One  patient  had  an  unsuccessful  attempt  during  the  early
series due  to the  inavailability  of an  appropriate  device size. One patient  was
complicated  by a partially  obstructed  descending  aorta flow due  to  an  over-
sized  protruding  disc.The  median  hospitalisation  stay  was  one  day. The
Amplatzer  ductal  occluder  is  an  easy  and  effective  technique  for  selective
ductal anatomy with  low rate of complications and short  hospital stay.

P866
Analysis  of  myocardial  perfusion  after  percutaneous  transluminal
coronary  rotational  ablation  in  Kawasaki  Disease
Kazuo  Taniguchi,  Kensuke  Karasawa, HirosUi  Kattamaru, Masao Yamasugc, Matnoru
Ayusawa,  Nobutaka  Noto,  Naokata  Sumitomo, Tomoo Okada,  Kensuke  Harada
Department  Of Pediatrics Nihon  Unii>crcity  School Of  Medicitie,Tokyo,Japati

Background:  Percutaneous  transluminal  coronary  rotational  ablation
(PTCRA)  has been  performed  coronary  artery  stenosis  with  calcification
after  Kawasaki  disease  (KD).  It  is  essential  to  identify  the  assessment  of
myocardial  perfusion  after  PTCRA. Method: Three  KD patients (age, 17 and
22  years  old)  underwent  PTCRA  for  localized  stenosis  with  calcification.
Myocardial perfusion  imaging by technetium-99m  tetrofosmin  single photon
emission  computed  tomography  (SPECT)  was obtained  before  and  after
PTCRA.  Exercise  stress  SPECT  was performed  under  bicycle  ergometer
stress and at  rest on the same day. Result:The targeted lesion  for PTCRA  was
the  left  anterior descending  artery  of two patients, and  the  circumflex  coro-
nary  artery  of one  patient.  After  PTCRA,  coronary  artery  angiography
showed that  the coronary stenotic  lesion reduced  in all patients. In case  1, the
myocardial  perfusion  image  improved  after  PTCRA. After  6  months  from
PTCRA, the  myocardial  perfusion  image became  worse, and  re-stenosis  was
showed at the segment of PTCRA in the coronary angiography. In case 2, the
myocardial  perfusion  image  improved  at  rest, although  became  worse  under
the stress comparison  of previous test.The coronary artery lesion was showed
coronary  stenosis rate  under  50% in the coronary  angiography. In  case 3, the
myocardial  perfusion  image  improved  after  PTCRA, and  the stenotic  lesion
became  good  configuration  in  the  coronary  angiography.  Conclusion:
PTCRA  was  useful  for  re-vascularization  in  coronary  artery  stenosis  with
calcification  after KD. And myocardial perfusion  imaging  is useful  to evaluate
effect  of PTCRA and  assess re-stenosis after  PTCRA

P867
Stent  implantation  for pulmonary  artery lesions  after surgical  repair
of congenital  heart  disease
KobayashiT, Shinohara M., KobayashiT, Suzuki M., NamikiT, Koike N., ItioueY.
Cunma Children’s Mdical Center,  Gunma, Seta,Japan
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Stent  implantation  for  pulmonary  artery  lesions  after  surgical  repair  of
congenital  heart  disease  Kobayashi X,  Shinohara  M.,  Kobayashi X,  Suzuki
M.,  Namiki  X., Koike  N.,  Inoue Y*. Gunma  Children’s  Medial  Center,
Gunma  Univercity  Schoool  Medicine*, Gunma, Japan  Pulmonary  artery
stenosis  or  atresia  after  surgical  repair  of  congenital  heart  disease  is
intractable.  Conventional  surgical  or  balloon  dilation  therapy  for  such
lesions  has  been  unsatisfactory  in  many  cases. We  treated  patients  with
pulmonary  artery stenosis or  atresia  after  surgical  repair of congenital  heart
disease  by  stent  implantation  and  assessed  the  short-term  efficacy  of  stent
implantation. Xhe  5 patients who underwent  stent  implantation  were  diag-
nosed asXOF with pulmonary artery atresia (n=4) orXGA with pulmonary
artery  atresia  (n=  1). A  balloon-expandable  endovascular  stent  (Palmatz
stent, Johnson  & Johnson)  was used  in  all  cases. Xhe  patients  ranged  in  age
from  2.5  years  to  13.8 years. Most  (4 of  5)  were  older  than  11 years. Xheir
weight  ranged  from  9.1  to  47  kg. Percutaneous  stent  implantation  was
performed  unilaterally in 2 cases and bilaterally in one  case for the  treatment
of  postoperative  stenotic  lesions.  Intraoperative  stent  implantation  was
performed  unilaterally  in  2  cases  for  a postoperative  occluded  pulmonary
artery in conjunction  with surgical angioplasty. After  stent implantation, the
diameter of the stenotic lesions increased  from  5.7 +-  2.0 mm to 9.0 +-  0.8
mm (mean increase, 169 +-  46 %).Xhe diameter of the occluded  pulmonary
artery  increased  to  6.3  mm  or  6.5  mm  after  intraoperative  stent  implanta-
tion. Xhere  was  no  acute  complication  of  stent  implantation.  Follow-up
catheterization  revealed  focal  intimal  ingrowth  within  the  implanted  stent.
In conclusion, percutaneous stent implantation  is an effective  treatment. For
patients  with  an occluded  pulmonary  artery, intraoperative  stent  implanta-
tion  in conjunction  with surgical angioplasty  is a useful  method. Long-term
follow-up  is necessary because  of the possibility of restenosis due  to  intimal
ingrowth.

P868
Interventional  occlusion  of congenital  vascular  malformations  with
the  detachable  Cook  coil  system
Siavrding  L.,  BreucrJ., Hojbeck  M.
Dept.  Of  Pediatric  Cardiology,  Hoppc-Scylerstr. 3,Tuebingeti,  Germany

Introduction:  Nonsurgical  closure  of  pathologic,  vascular  communications
may  be  achieved  by  coil  embolisation.  Different  systems  which  are  used  in
pediatric  patients  with  congenital  heart  disease  (e. g. PDA)  allow  controlled
release of the embolisation  devices, however, they  are too  stiff  for  coil  occlu-
sion of small or tortuous  vessels. Microcoils delivered through  a small  flexible
microcatheter  are advantegeous, however, a simple release control  mechanism
has been  missed  so  far. Methods  and  patients: A new  detachable  coil  system
(FA. Cook) combines flexibility  with a simple release control  mechanism.Xhe
system  consists of a wide range of coils with  a variety  of configurations, sizes
and  degrees  of  softness,  which  are  premounted  on  a delivery  wire. A  3F
microcatheter serves as a delivery catheter. Five children aged 8 days to  10 yars
underwent  heart  cathetrization  for  interventional  occlusion  of  different
congenital  vascular  malformations  (2  coronary  artery  fistulas,  2  aortopul-
monary  collaterals, 1 hemangioma).Xhe  diameter of the  target  vessels varied
between  1.8  mm  to  3.6  mm, the length between  10 mm to  22 mm. Results:
After  introduction  of a 4F guiding catheter up to four  .018

P869
Interventional  treatment  in  native  and  postsurgical  aortic  coarcta-
tion  in 59  children.
Ksiazyk,J.,  Brzezimka-Rajszys,  C,  Zubrzycka,  M.,  Rewers,  B.,Jonczyk,  A.,
Kowalik,  G.,  Kawalec, W,  Maruszewski,  B.
Tlie  Children’s  Memorial  Health  Institute, Warsaw, Poland,  Ul. Axentowicza  3/8,
046̂44  Warsaw,  Poland, Warsaw State, Warsaw,  Poland

An  11-month-old  boy  with  no  previous  medical  problems  was admitted  to
hospital  in  heart  failure  due to sudden  sepsis (Staphylococcus  aureus), endo-
carditis  and  ventricular  arrhythmia, which  were  successfully  treated. ECHO
showed  a  huge  mass  in  the  right  ventricular  cavity  indicating  a  cystic
teratoma.Xhree  weeks later, the boy was submitted  to surgery. A cystic tumor
(6 x 4.5cm)  was excised  from  the  right  ventricular  cavity. Xhe  tumor  origi-
nated from the interventricular septum but it was also strongly adherent to the
apex and pardy to the right ventricular free wall. Xhe papillary muscles of the
tricuspid  valve were partially involved in die tumor mass.Xhe child  recovered
uneventfully  and pathologic  examination  revealed  a mature  cystic  teratoma.
Xhe operating  procedure, pre-  and  postoperative ECHO  studies, pathologic
gross and microscopic findings, four-year  follow  up and a review of the liter-
ature are presented.

P870
Atrial  septal  defect  -the  difference  of heart  rate variability  (HRV)  in
patients  treated with  surgery  or Amplatzer  Septal  Occluder.
Karwot B., BialkowskiJ.,  Szkutnik  M.,  Sredniawa B.,  SkalskiJ.Zabrze,  Poland
Silesian  Centre  For Heart  Disease, Zabrze,  Poland

Xhe aim of this study  was to  compare  the  parameters  of HRV between  two
groups of patents  (pts) with secundum atrial septal defect  (ASD) treated  with
transcatheter  implantation  of Amplatzer  Septal Occluder  (ASO) or  surgically
(Surg). Material: In  13 pts aged  10,9 (2,5- 28) y treated with ASO the  size of
ASD assessed withXXE  was 6 -  19 (mean  11,7) mm. In 9 pts aged 10 (3 -  40)
y treated surgically -  the size of the ASD was 8-25  (mean  13,4). Methods:We
examined five time-domain  indices of  HRV  determined  from  24-h  Holter
recordings  in both  groups  before  (I), 1 month  (II)  and  3  months  (HI)  after
closure  of ASD: SDNN,  SDANN  index, SDNN  index, rMSSD, pNN50.
Results  (tables).  *p<0,05  -  comparison  with  initial  value  (ANOVA).
Conclusion:  HRV  parameters  were  significantly  reduced  1  month  after
surgery  what  suggest  autonomic  system  disturbance,  but  they  tended  to
normalisation  after  3  months.  In  pts  treated  with  ASO  constant  HRV
improvement  was noted  after  1 and 3 months.Xab.l.Xab 2.

P871
Percutaneous  transluminal  septal myocardium  ablation  (PTSMA)  in
patients with hypertrophic  obstructive  cardiomyopathy  (HOCM)
Sieivrding  L.f  BreucrJ., Seggewiss H.,  Faber L.,  Hojbeck  M.
Department  Of  Pediatric Cardiology, University  OfTuebingen,  Childretis  Hospital,
Tuebingcn, Tuebingen

Introduction: PXSMA  by alcohol-induced  occlusion  of septal  branches  with
resulting reduction  of LV-outflow-tract  obstruction  (LVOXO)  is a new treat-
ment  option  in  symptomatic  adults with HOCM. Methods  and  patient: We
report about the treatment of a 13 years old boy.Xhe diagnosis of HOCM  has
been  established  within  the  first  year  of  life. Xhe boy  was treated  with  vera-
pamil  for  11  years, when  sotalol  was prescribed  to  alleviate  his  symptoms.
Nevertheless  he  remains  dyspnoeic  and  exercise  cabability  was  reduced.
Doppler-echocardiography  shows MI  1̂ and  SAM  III" with  LVOXO  of  80
mmHg with 28 mm septal thickness. Results:Xhe diagnosis was confirmed  by
heart catheterization. After placement  of a temporary pacemaker lead the 2nd
septal branch  was determined  as target  vessel by probatory balloon  occlusion
(1.5 mm over the  wire balloon)  followed  by myocardial  contrast  echocardio-
graphy.Xhe branch  was then occluded by injection  of 3.5 ml ethanol  (96%).
LVOXO  was  reduced  from  63  mmHg  to  38 mmHg  at  rest  and  from  98
mmHg to 77 mmHg post extrasystole.Xhe  creatine kinase peak was 670 U/l
after  9 hours. Standard-ECG  exhibited  RBB, brady-  or  tacharythmias  were
not  observed  during  24h-Holter-ECG.  Follow-up: Xhree  months  later  the
echocardiographic  examination shows a septal thickness of 22 mm and a pres-
sure gradient of 50 mmHg.

P872
Percutaneous  treatment of middle aortic syndrome -  4,5 years expe-
rience.
Zubrzycka,  M.,  Brzezinska-Rajszys,  C,  Ksiazyk,J.,  Rewers, B.,  Qureshi*,  S.A.,
Tynan*,  M.,Jonczyk,A.,  Kowalik,  G.,  Kawalec, W,  Kosciesza,A.,  Rajszys,  P.,
Maruszewski,  B.
*Guys  Hospital,  London,  United  Kingdom;  Tlte  Children’s  Memorial  Health
Institute,  Warsaw,  Poland,  Ul.  Zaborowska  4  M.  25,  01-462  Warsaw,  Poland,
Warsaw State, Warsaw,  Poland

Xhe purpose  of the study is to  evaluate the  results of percutaneous  treatment
of middle  aortic  syndrome. Seven patients  (pts)  aged  4̂17 years  (mean  11,4)
with middle aortic syndrome underwent  interventional treatment  (5 pts stent
implantation, 2  pts balloon  angioplasty). Five pts  underwent  stent  implanta-
tion,!  pt  additionally  balloon  angioplasty  of coexisting  renal artery  stenosis.
Angiography  revealed  3,5-8,5  cm long segment  stenosis  (minimal  diameter
2,5̂5 mm)  in  thoracic  and/or  abdominal  aorta.  Pressure  gradient  ranged
40-90 mmHg  (mean  63,2 mmHg).Three  Palmaz 5014, three  Palmaz  4014,
one  Palmaz  308  stents  were  used  and  expanded  with  7-10 mm  balloons.
Pressure  gradient  after  implantation  was  0̂35  mmHg  (mean  13,6  mmHg),
angiography confirmed  stents patency and proper position. Heparine  (for  48
hours), aspirin  and  acenocumarol  (for  3̂6 months)  were  administered  after
procedure. In  1 pt  thrombosis  of the  stent  occured  6  days after  implantation
and was successfully  treated with local infusion  of rt-PA.Xhxombolytic  treat-
mend  was  followed  by balloon  dilation  and  second  stent  implantation.  In
36-54  months  follow-up  1 pt  had  elective  redilation  of  the  stent  (after  6
months), 3  underwent  successful  redilation  due  to  neointimal  hyperplasia
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after  9-42  months.  Spiral  CT  angiography  confirmed  good  result  and  no
aneurysm formation. In 2 pts (11 and  12 years old) with  severe arterial hyper-
tension due to complex form of middle aortic syndrome balloon  angioplasties
of aorta, renal and mesenteric  arteries resulted  in possibility of pharmacolog-
ical  control  of  hypertension.  Stent  implantation  produces  satisfactory  early
and  long-term  results.  Significant  neointimal  hyperplasia  causing  arterial
hypertension  can develop and can be successfully  treated with further  balloon
dilations. In complex forms of middle aortic sydrome balloon angioplasty  can
improve  pharmacological  pressure  control  but  long  term  result  is  uncertain
and needs further  evaluation.

P873
Balloon  valvuloplasty  and  surgical  valvotomy  in  neonates  with  crit-
ical  aortic  stenosis
Zain,  Z.,  Zadinelio,  M.,  Mettahem,  S.,  Brizard,  C,  Wilkinson,J.
Royal  Children’s  Hospital,  Victoria,  Melbourne,Australia

To  assess  the  outcome  of  balloon  valvuloplasty  and  surgical  valvotomy  in
neonates  with  critical  aortic  stenosis  between  1990^-2000. A  retrospective
analysis was undertaken of all patients presenting to a tertiary centre and who
required intervention.Twelve  were subjected to balloon valvuloplasty  and  five
to surgical  valvotomy at a median  age of 10 days  (2̂42 days) and 9  days  (1̂21
days) respectively.There  was no difference  in age, weight, aortic annulus or  left
ventricular  dimensions  in  either  group. There  was one  death  in  each  group.
However  the  death  in  the  valvuloplasty  group  was not  related  to  the  proce-
dure. Mild  to moderate  aortic  regurgitation  was seen  after  either  procedure.
Four patients in the valvuloplasty group developed femoral  artery  thrombosis,
which  resolved  with  thrombolytic  therapy  and  2  had  cardiac  perforation
treated  conservatively. The mean Doppler  gradient  was reduced  from  48 + / -
16  mmHg  to  13  + / -  5  mmHg  (p  <  0.01)  in  the  valvuloplasty  group
compared  to  34 + / -  15 mmHg to  12 + / -  1 mmHg  (p =  0.03)  in  the surgical
group.The surgical and valvuloplasty groups had a mean hospitalisation  stay of
20 + / -  18 days with  a mean ICU  stay of 4 + / -  1 day, and  8 + / -  5  days and a
mean ICU stay of 2 + / -  1  day respectively. None of the patients in the surgical
group required re-intervention  whereas 5 in the valvuloplasty group  required
further  balloon valvuloplasty.The  most  rapid rise in gradient occurred  within
the  first  month  after  ballooning. Both  procedures  offered  effective  short  and
medium  term  palliation  in  infants  with  critical  aortic  stenosis.  Balloon
valvuloplasty  had a higher re-intervention  rate, but  shorter  hospitalisation.

P874
Interventional  cardiology  in  newborns  ^  one  centre  experience.
Reivers,  B.,  Brzezinska-Rajszys,  C,  Ksiazyk,J.,  Zubrzycka,  M.,  Dangel,J.,

Jonczyk,A.,  Kawalec, W,  Maruszewski,  B.,  Kansy,A.,  Kubicka,  K.,  Tlic  Children’s
Memorial  Health  Institute,  Warsaw,  Poland.
Tlie  Children’s  Memorial  Health  Institute,  Warsaw, Poland,  Ul.  Zagorzanska  27C,
049̂65  Warsaw,  Poland, Warsaw State,  Warsaw, Poland

Between  1992-2000  (9  years)  cardiac  interventions  were  performed  in  210
newborns.  Balloon  atrioseptostomy  in  125  patients  (pts)  with  different
complex  congenital  heart  defects.  BAV  was  performed  in  46pts  with  crit-
ical/severe  AS. Pressure  gradient  decreased  from  mean  73mmHg  to  mean
16mmHg. Early death occurred  in  1 lpts (24%), late deaths in 2pts (4%). Good
result  is  stable  in  33pts  (72%)  in  mean  follow-up  34  months.  BPV  was
performed  in  33pts ^  24  with  critical/severe  PS, 3  with  Ebstein  anomaly, 1
with  complex TGA, 5  with ToF. In  PS group  gradient  decreased  from  mean
77mmHg  to  mean  17mmHg. Saturation  increased  from  mean 79%HbO2  to
mean 92%HbO2. lpt  died 6 hours  after  valvuloplasty (RVOTO  perforation).
6pts required  repeat  valvuloplasty. Good  result  is stable in  21pts during  mean
25 mths  follow-up.  In  2pts with  dysplastic  valve procedure  was  unsuccessful.
5pts  with  ToF  had  hypoplastic  valve  and  one/both  pulmonary  arteries.
Saturation  increased  in  all  (mean  20%HbO2). lpt  is  after  correction,  4  in
follow-up.  One  required  elective  B-T  shunt  (discontinuation  of  the  RPA).
Other  interventions  were  performed  in  limited  number  of  cases,  lpt  with
sepsis, renal  failure  underwent  balloon  angioplasty  of CoA. Because  of short
follow-up  results need  farther  evaluation. In  2pts  after  arterial switch  opera-
tion  mechanical  ventilation  was discontinuated  after  microcoils  closure  of
aorto-pulmonary  collaterals.  In  lpt  with  critical ToF  and  PDA, right  B-T
shunt  and  Brock  procedure  were  performed.  Due  to  lungs  hyperperfusion
after  surgery, PDA was closed  (coils)  with good  result, lpt  with ToF, PA, 1-PA
stenosis  underwent  right  B-T  shunt  and  percutaneus  stent  implantation  to
DA. In  one  premature  baby with  sepsis, 7cm  long  distal part  of cannula  was
snared  from  pulmonary  arteries. Different  interventional  procedures  can  be
performed  in newborns  as a final or palliative  treatment.

P875
Transcatheter  versus  surgical  closure  of atrial  septal defect  in  adults
Hasri  Samion,  Sasmito  Nughoro,Haifa  Latif, Mazeni  Alwi,  Geetha  Khandavel,  MA
Rehtnan
Consultant  Pediatric Cardiologist, Kuala  Lumpur,  Malaysia,

Transcatheter  closure  of  secundum  atrial  septal  defect  (ASD)  has  been
accepted  as an alternative to conventional surgical approach. Adult population
has important added risks compared to children which may affect  the safety of
the procedure.This study was undertaken to evaluate the efficacy  and safety in
53  patients  (41  female;  12  male),  mean  age  34.5  years  who  underwent
successful  transcatheter closure from January  1997 to October 2000 (group 1)
compared  to  156 patients  (125  female;  31  male), mean  age  28.6  years  who
underwent  surgical  closure, from June  1992 -  December  1996 (group 2). In
group  1, 28  (53%)  were  symptomatic  of  which  14 had  palpitation,  10  had
effort  dyspnoea,  2  angina  pectoris  and  2  had  paradoxical  embolic  stroke.
Whilst  in  group  2, 34  (22%)  had  documented  history  of either  effort  dysp-
noea  or  palpitation. Transoesophageal  echo  (TEE)  was  used  to  assess  the
defect  and surrounding structures prior to stretch balloon sizing of the  defect.
The  size  of  the  defect  in  the  surgical  group  was assessed  intraoperatively.  In
group  1, the  calculated  mean  Qp/Qs  was  3.1  +  1.4  and  17% of them  had
pulmonary  vascular resistance more than 3.5 woods unit M2.Three  SVTs and
one  coronary  artery  disease  patients  underwent  successful  radiofrequency
catheter  ablation  and  angioplasty  respectively  prior  to ASD  closure  at  the
same  sitting. The  mean  procedure  time  was  96 minutes; screening  time  was
19.6 minutes and one hospital  day  as compared  to 8 hospital days in group 2.
Major  complication  was not encountered  in group 1 whilst in group  2; 4 had
pericardial  effusion,  1  had pleural  effusion  and 2 had surgical wound  infection
and  required  intervention.  Clinical  improvement  was noted  in  all  symp-
tomatic patients regardless of the treatment group. Only  1  patient  had residual
shunt noted  at 24 hours following  transcatheter ASD closure but these sealed-
off  completely  at  1 month  follow-up  and  none  noted  in  the  surgical group.
Transcatheter ASD  closure  in  adult  population  is effective  and  safe.  Its  offer
better  alternative  to  surgery  especially  to  those  planned  for  other  interven-
tional cardiac procedure.

P876
Usefulness  of Amplatzer  occluders  in closure of asd and other  unde-
sirable  shunts.
M.SzkutnikJ.BialkowskiJ.Kusa,P.Banaszak  Zabrze, Poland
Silesian  Centre For Heart  Disease, Zabrze,  Poland

Purpose: One center  retrospective analysis of Amplatzer occluders applied  for
closure  of  ASDs,  PDAs  and  veno-venous  hepatic  fistula.  Method:
Transcatheter  ASD  closure  with  Amplatzer  Septal  Occluder  (ASO)  was
attempted in 80 pts aged 0.4 -  51  (mean  14.5) y.The size ofASD  ranged  from
4,0 to 20 (mean  11.5) mm inTTE,4-26  (mean  12,8) mm inTEE.the  stretch
diameter  ^  from  5  to  36  (mean  18.1)  mm.  In  another  4  pts  aged  0.8  ^  42
(mean  12)y  PDAs  >  4 mm  of diameter  were  closed  with  Amplatzer  Duct
Occluder  (ADO).  Five  years  old  boy  with  critical  desaturation  (45%)  after
modified  Fontan  operation  with  partial  hepatic  vein  exclusion  and  huge  20
mm intrahepatic veno-venous  fistula  was treated with implantation of 28 mm
ASO. Results: ASO was successfully  implanted  in 77/80 pts with ASD. In one
pt  embolization  of ASO  to  aorta  occured  , in  2  pts  we  could  not  achieve
correct  position  of ASO  and  the  procedure  was abandoned. The  defect  was
single in 61  pts, double  in  19 pts, with aneurysm of  IAS in 4 pts, with  insuffi-
cient antero-superior rim in 30 pts.The size of implanted devices ranged  from
5  to  38  (mean  18,6)  mm.  In  one  pt  with  two  distant ASD  two ASO  were
implanted. Complete  closure of PDA was confirmed  in  all pts after  24 h and
in all but 2 ASD pts after one year of follow-up. In cyanotic patient  after ASO
implantation  closure of hepatic fistula was achieved with  rise of saturation  up
to 85%. Conclusion: Implantation  of Amplatzer  occluders  became  the  treat-
ment  of choice in selected patients with ASD (including multiple), wide PDA
and major  vascular  fistulas.

P877
TRANSLUMINAL  COIL  EMBOLIZATION  OF THE  CONGEN-
ITAL CORONARY  FISTULAE
B.Alekyan,  V. Podzolkov, K.  Kardenas, E.  Mitina
Bakoulev  Center  For Cardioiwscular Surgery,  Rams,  Moscow,  Russia

Aim of the study: to  assess the opportunities  of transluminal  embolization  of
the coronary fistulae. Materials and Methods:To October, 2000  14 pts under-
went  the  attempt  of transluminal  embolization  of the coronary  fistulae  using
Gianturco  coils. Patients  age  varied  from  11 month  to  44  years  old  (mean
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7.2–2.7  yrs)  and  weight  -  from  9 to  74 kg  (mean  28–3.1  kg). Localization
and  fistulae  diameter  were determined  after  selective  right  and  left  coronary
angiography. Six patients had  the fistulae between  the RCA  and the  RV ore
RA, 1 -  between  the RCA  and  the  trunk  of  the  PA, 3 -  between  the  LAD
and the  RV, 4 -  between the Cx and the RV ore RA. Occlusive coils diameter
was approximately at twice more than the fistulae diameter, the number of the
implanted  coils  was determined  by the  fistulae  size: from  2 to  20  coils  were
implanted to every patient. Results: Complete coronary fistulae occlusion was
achieved in all of the cases.There were noted the following complications: coil
migration to the PA in 2 patients (all the migrated  coils were removed using a
basket device), femoral  artery thrombosis  in 2 pts (unfortunately, one  patient
died  after  repeated  ineffective  thrombectomy  was complicated  by  common
iliac artery thrombosis and acute renal insufficiency  resistant to treatment) and
a wire-related  perforation  of the  fistula  in one  case which  led  to  immediate
hemopericardium with complete fistulae thrombosis. Long-term  results were
learned in  13 pts in 6 months to  16 years. All the patients led a regular life and
had no complaints. A selective coronary angiography  was carried out  in 4 pts.
Radionuclide  test of myocardium was being performed  in 7 pts under loading
conditions. The  complete  occlusion  of  the fistulae  was  confirmed  in  all  the
cases. Conclusion: transluminal embolization  of the  coronary  fistulae  is a safe
and effective  method.

P878
Cost-comparison  of  transcatheter  and  surgical  closure  of  atrial
septal  defect  in  children
Calal  MO,  von Bremen  K,  Sekarski  N,  Payot M,  Bentath  M,  CornoAF,  Humi  M,
von Segesser LK,  Fanconi S, Kappenberger  L.
Chui’, Lausanne, Vd,  Switzerland

Background  : Transcatheter  closure  (TCC)  has been  recently  introduced  for
treatment of atrial septal defect  type II (ASD).The devices in use have been so
far quite expensive.Aim  : Cost ofTCC  were compared to the cost of surgical
closure of ASD. Methods  :We analyzed the cost of the procedures and hospital
stay.  Seven  consecutive  children  underwent  TCC. These  patients  were
compared with 7 other children who had surgical closure of their ASD before
introduction ofTCC.The  following parameters were compared  : Age, weight,
length of hospital stay, total hospitalization cost, residual shunting at discharge.
Results  : The  mean  age  and  weight  of  both  groups  were  comparable. The
procedures were successful  in  all patients. None  of the patients in both groups
had any major  complication. Mean length  of hospital  stay was 0.6  –  0.8  days
for TCC  vs 8.4  –  0.9  days for  surgery, p<0.001.The  mean total  hospital  cost
of  the TCC  was  14.222  –  1.441  SFr  (=7.964  US$; rate  0.56)  vs 37.622  –
2.192  SFr  (=21.068  US$)  for  surgery;  p<0.001. There  was  no  residual
shunting  with  surgical  closure, while  4/7  (57%)  after TCC  had  complete
closure  at  discharge. Further  studies on  long-term  effectiveness  of TCC  are
needed.The  currently  available clinical  data demonstrate complete closure  in
over 90% of patients at one  year follow-up. Conclusions  : Despite the devices
for TCC  are still expensive, the procedure  remains almost two  thirds  cheaper
than surgical  repair of atrial septal defect.The  patients with TCC  have signifi-
cantly shorter  hospital  stay. TCC  is a viable alternative to surgery.

P879
Undilatable  Pulmonary  stenoses  ^  successful  treatment  with  the
cutting  balloon
Sieverding L.,  BreuerJ., Heinemann  M.,  Gass  M.,  Baden W., Hojbcck  M.
Depl.  OfPedialric  Cardiology,  Hoppe-Seylerstr. 3,Tuebingen,  Germany

Introduction:  Balloonangioplasty  is the  treatment  of choice  for  central  and
peripheral pulmonary stenoses. However, about  10% may be not  dilatable even
with  the  use  of  high  pressure  baloons. Methods: The  cutting  balloon  (Fa.
Cardiologic)  is a new therapeutic alternative to treat such refractory  pulmonary
stenoses. Three  to  four  microsurgical  blades  (0.1  to  0.4  mm  thicknesss)  are
mounted  longitudinally  on  the  surface  of the  cutting balloon. Inflation  of the
cuttting balloon produces longitudinal, 0.17 mm deeep incisions in the  wall of
the target vessel.We report about a 5 years old boy with pulmonary  atresia with
multifocal  blood  supply. Results: After  three  steps  of  unifocalisation  a severe
pulmonary stenosis (1 mm) remains on the right side.With high pressure angio-
plasty (18 atm, Bypass speedy, Fa. Cordis)  relief of the  stenosis was not  achiev-
able.The angioplasty balloon was exchanged for a cutting balloon (4 mm). After
incision  of  the  vessel  wall  with  the  cutting  balloon  angioplasty  was repeated
with a 6 mm angioplasty balloon leading to complete relief of the stenosis and
increase  of  vessel  diameter  from  1 mm  to  3.5  mm. Follow-up:  Follow-up
catheterization three months later shows restenosis of the vessel, which could be
easily redilated. However, proximal to the former one another stenosis was now
evident  and refractory to  angioplasty.Its  diameter  was to  large  for  the  4 mm

cutting  ballon  and  the  stenosis  remains  undilatable. Conclusion: The  cutting
ballon  allows  dilation  of  otherwise  refractory  stenoses. Currendy  its  use  is
limited due to the maximal size of 4 mm.

P880
Femoral  artery thrombosis  following  cardiac  catheterisation  in chil-
dren under  10 kg: risk factors  and  management
RJayaraj,  CR  Kirk,  F Dunstan,  DC  Wilson
Congenital  Heart  Disease Centre, Heath Park, Cardiff, Wales,  UK.

Background:  Damage  to  the  femoral  vessels  is a well-recognised  complica-
tion of cardiac catheterisation. We examined the incidence and  management
of suspected  femoral  artery thrombosis (FAT) in children and infants  <10 kg
following cardiac catheterisation. Methods: Information  from  all consecutive
catheterisation  procedures between 1991-8  was derived retrospectively from
computerised  records. Patients >10 kg and those without arterial  access were
excluded. Linear  regression  analysis  was used  to  assess potential  risk  factors
for  FAT. The  diagnosis  of  FAT  was made  on  clinical  grounds  (absent  or
reduced  foot  pulses, or  temperature  difference  between  limbs 6 hours  post-
procedure). Results: 216 patients  <10 kg (mean weight  6.7  kg) with  arterial
puncture  were  identified.  182  (70%)  procedures  were  diagnostic; 64  (30%)
were interventional. Mean procedure  duration  was 83  (SD +/-45)  minutes.
FAT occurred  in  36  cases  (17%). Procedure  times  were longer  in  the  FAT
group  (104  mins  vs  79  mins,  p<0.05).  FAT  was  more  likely  to  occur
following  interventional  than  diagnostic  catheterisation  (25%  vs 13%,
p<0.05, but  NS  if time  for  procedure  was taken  into  account). There  were
clear, but  non-significant,  trends  towards  increased  FAT with  larger  sheath
sizes, smaller patients, and when trainees rather than consultants were the first
operator. However  there  was no  clear relationship between  risk of  FAT and
side of puncture  (a surrogate  for  difficult  access), prophylactic  use of dextran
40,  intra-procedure  heparin  dose, serum  haemoglobin  concentration  or
systemic oxygen saturation.  FAT was managed  with  early streptokinase  + / -
heparin  infusions  and, although bleeding was common, only one  transfusion
was  required.  Pulses  and  limb  perfusion  were  restored  in  all  cases  without
long-term  sequelae.  Conclusions:  FAT  is  common  following  cardiac
catheterisation,  but,  whilst  the  problem  is  readily  treatable, the  message  is
clear ^  don’t  waste time in the  cath lab.

P881
Pulmonary  valve  balloon  dilatation  in  patients  with  critical
pulmonic  stenosis  and congestive  heart  failure: is it an indication  for
transjugular  approach?
Saxetia, A.,  Karthikeyati,  G.,Juneja,  R.,  Kothari,  S.S.,  Sharma,  S.,  Rajani
Dept  Of  Cardiology, All  India Institute Of  Medical Sciences,  New  Delhi,  India

Background: Pulmonary  valve balloon dilatation  (PVBD) is conventionally
performed  by the femoral  route. However  in patients with  tricuspid  regur-
gitation  and  congestive  heart  failure  (CHF), it  may be  impossible  to  cross
the  valve  by this route  and transjugular  approach  may be  required. In  view
of the potential  for complications with transjugular  approach, it  is generally
resorted  to  only  when  the  femoral  approach  fails. We  attempted  to  find  if
any  precatheterization  parameter  could  predict  the  failure  of  femoral
approach, so  as to  use  transjugular  approach  electively. Methods: Over  the
past  8 years, 15 patients  underwent  transjugular  PVBD  after  a failed  trans-
femoral  attempt.  These  were  compared  with  a  control  group  of  10
randomly  chosen  patients  with  CHF  who  had  a  successful  transfemoral
PVBD. We analysed  data  for  differences  in  clinical, echocardiographic  and
hemodynamic  parameters  between  these  two  groups. Results: One  infant
in the study group sustained  a tear of the  internal jugular  vein  and  under-
went surgical  valvotomy. There was no difference  in severity of echocardio-
graphic  grade  of  tricuspid  regurgitation  in  two  groups. The  mean  right
atrial  pressures  and  the  right  ventricular  systolic  pressures  were  also  not
different  in  the  two  groups  (14.8  and  168.1  mmHg  in  the  study  group
versus  13.5 and  153.6 mmHg  in controls respectively).The  only  predictors
of failure of the femoral  approach were a large cardiothoracic ratio on  chest
x-ray  (0.84  in the  study  group  versus 0.73  in  controls, p<0.02)  and  lower
cardiac  index  (1.96  versus  2.8 L/m2; p<0.005)  suggesting  that  the  study
patients had more severe  disease. A cardiothoracic  ratio of 0.8 or more  was
more  often  found  in  the  study  group  (8 Versus  4).Conclusion  : PVBD
should  perhaps  be  first  attempted  by  the  transfemoral  approach  even  in
patients with CHF. Patients who fail  the transfemoral  approach  are likely to
have  more  severe  disease. A cardiothoracic  ratio  of 0.8  or  more  identifies
such a subset  of patients.
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P882
Complementary  use  of  detachable  cook  coils  and  amplatzer  duct
ocduders  for closure of patent ductus arteriosus (intermediate  term
results)
J.Masura,  P.Cavora,T.Podtiar
Children’s Hospital (Dfnsp), Bratislava, Slovak Republic

Purrpose:  Several  different  devices  were  evaluated  for  the percutaneous  of
closure  of patent  ductus  arteriosus  (PDA), and important  drawbacks  were
found  in  all of them. To  overcome  these  drawbacks, both  detachable  Cook
PDA  coils and Amplatzer  duct  occluders  (ADO)  were  used  for the percuta-
neous  closure  of PDA. Methods&patients: Between  September  1996  and
September  2000 a total of 124 patients  underwent  transcatheter  occlusion of
PDA at a median age of 4,5 years (range 0,5-29  years) and at a median  weight
of  19,5 kg (range 6-69).Three  patients were adults. Results:Detachable  Cook
PDA coils were  used  in 76 patients  (multiple  coils in 5) with  a median PDA
diameter  of 1,7 mm (range  1,1̂2,2  mm) and ADO  were  used  in 48 patients
with  a median  PDA  diameter of 3,9  mm (range  1,9-10,5 mm)  (p<0.0001).
Devices were successfully  implanted  in all 124 patients. During the follow up
period of 34̂8months  (median 28months)  complete  closure  was achieved  in
73 of 76 patients in coils group (96%) and in 48 of 48 in ADO group (100%)(p
<0.01). There  were  no  deaths, arterial  or  venous  complications,  trombo-
embolism,  haemolysis  or  other  morbidity.  Conclusion: According  to our
experience, the complementary  use of detachable  Cook  patent  ductus  arte-
riosus  coils  for smaller  < 2 mm PDA and Amplatzer  duct  occluders  for the
larger PDA >2mm can be recommended  as a treatment of choice with excel-
lent  results. However,  further  long  term  follow  up studies  are needed  to
support our recommendation.

P883
Echocardiographic  considerations  in  patients  selected  for  tran-
scatheter closure of atrial septal  defect.
Werner B.,Wroblewska-Kaluzewska M., Godlewski K.,TartiowskaA.*,  BiejatA.*
Department ofPediatrk Cardiology and *Department ofPediatrk Radiology, Warsaw
University of Medicine, Warsaw, Poland

The  aim of the  study  was to  analyse  the role  of  1 IE  and TEE  in  selecting
patients  and monitoring  the  procedure  of ASD  closure  with  Amplatzer
device. 16 children  aged  4 ^  18  years, mean  10,1 years were initially  selected
for  the procedure  based  on the TTE. The  defects  were  located  in central or
anterior-  superior  part of the septum, the diameter  ranged from 5 to 21  mm,
median  11,8 mm, with rims>  5 mm,Qp:Qs>  1,5 .there  was double defect in
1 child.After  the TEE assessment of morphology and diameter of the defect at
the time of implantation  1 child was excluded  from  the procedure  because of
too  small  inferior  rim. In  15 children  the diameter  of ASD ranged  from  7 to
20 mm, median  12,7 mm and correlated  well  (r=0,9) with balloon  stretched
diameter  which  ranged  from  10 to 23 mm, median  14,9 mm.The  procedure
was  performed  under TEE  guidance.  In  1 child  the device  was withdrawn
because  it  was unstable. Finally, device  closure  was performed  in  14 patients.
The diameter  of Amplatzer device  was from  11 to 24 mm, median  16,4 mm.
After  the procedure  the position of the device, atrio- ventricular  valves  func-
tion  and  systemic  and pulmonary  venous  return  were  estimated  by TEE.
F̂ollow-up examination  at 1,3,12 months after  implantation  included  clinical
examination, ecg and TTE. In 13 children, closure of ASD was complete, in 1
a trivial  haemodynamically  insignificant  residual  shunt  remained. No proce-
dural  complications  were  encountered.  Conclusions:  l.TTE  is  useful  for
initial selection of patients with ASD for transcatheter closure. 2.TEE  is essen-
tial for definitive  qualification  and monitoring the procedure.

P884
A successful  percutaneous  transluminal  renal angioplasty  (ptra) in 2-
year-old  boy with  renovascular  hypertension
Yoko  Yoshida,  Tohru  Matsushita,Takashi  Miwatani ,Tomoko  Kita,  Koji
Kagizaki, Yoshiaki Nakatsuchi
Dep Of Pediatrics,  Osaka University  Graduate School Of Medicine, Osaka,Japan

PTRA  is well  accepted  in the management  of  renovascular  hypertension.
However, the application  for small children  was  rare  and its results  were not
satisfied. We  report  our successful  experience  of 2-year-old  boy with  severe
renal  artery  stenosis. The patient  was followed  as multiple  cardiac  tumors
complicated with tuberous sclerosis. His cardiac function  was depressed  from
neonatal period. At  16 months of age, he suffered  with acute  encephalopathy
and developed renal and heart failure. He has also severe hypertension resistant
to  any  multiple  medications. At  21  months  of  age,  an  aortography  was
performed  and severe  right  renal  artery  stenosis  (0.5mm)  and no  left  renal

artery  were demonstrated. At  this moment, surgical  and interventional  treat-
ment  seemed to be difficult  because  of severe stenosis in one-side  functioned
kidney  and small  child  with  6.6kg  body  weight. At  25 months  of age, his
cardiac  and renal  functions  were  deteriorated  with  respiratory  infection.
Despite  of intensive  care, a blood  pressure  and fluid management  was  not
controlled. At 29 months of age, PTRA  was performed to save his life. Catheter
was advanced through a 6F sheath inserted  from  right external  carotid artery.
The  initial  balloon  dilatation  using  2.0 and 2.5mm  in  diameter  was not
successful. Therefore  a cutting balloon with 2.5mm diameter  was tried and an
adequate  expansion  was  obtained,  following  safety  stem  implantation
(2.5xl2mm).After  PTRA, a blood  pressure  decreased  immediately  and  was
well  controlled  with  antihypertensive  medications.  Plasma  renin  activity and
serum  creatinine  dramatically  decreased  from  295 to 41.3 ng/kg/h  and  from
2.1 to 0.1 mg/dl, respectively. PTRA  was successfully  performed  in 2-year-old
infant  with  renovascular hypertension  resistant to multiple medications.

P885
Results  of percutaneous  closure  of  patent  ductus  arteriosus  with
detachable  coils
Werner B.,Wroblewska-Kaluzeu>ska M., Godlewski K.,TarnowskaA.*, BiejatA.*,
Kalicinski  Z.  *Departmcnt of  Pediatric  Cardiology;  Department of  Pcdiatric
Radiology , Warsaw University of Medicine, Warsaw, Poland.

The  aim of the study  was to assess safety  and efficacy  of transcatheter  closure
of  PDA. Between June  1996 and October  2000, 85  patients  aged  from  9
months  to  17 years, median  7,07 years  underwent  percutaneous  closure of
PDA. 8  patients  had residual  PDA after  surgical  ligation. All children  were
asymptomatic.The  median  PDA diameter at its narrowest segment  assessed in
TTE  was 2,54 mm (range  1  to 4,5) and in angiography  1,76 mm (range 0,8 to
3,5).By  angiographic classification  of PDA, 46 patients had type A, 21 typeE,
8  type  D, 8  type  F, 1 type  B and 1 type  C. In  80 patients, one coil was
implanted,  while  in  4 patients  two coils  and in  1 three  coils  were  placed.
Residual shunt was detected  in 7 patients and disappeared within 3 months to
1,5  year  in  all except  1. In 3 children  recanalization  of PDA  was  recognised
and  in 1 reintervention  was required. No intraprocedural  or short-term and
late  follow-up  complications  were  encountered.  No  obstruction  of  left
pulmonary  artery  or  descending  aorta  was  diagnosed.  Conclusions:  1.
Trancatheter  closure  is an effective  therapy  for patients  with  PDA  diameters
up to 3,5 mm. 2. Complete  closure in most small-sized  PDA is achieved with
one  implanted  coil. 3. Residual  shunts  after  coil  embolization  close  spona-
neously  in  the majority.  4. Coil  occlusion  of  PDA  is a  safe  procedure, no
complications were  found.

P886
Local  rt-PA  treatment  in  thrombosis  complicating  interventional
procedures  or cardiac  surgery.
Brzezinska-Rajszys, C ,  Zubrzycka,  M.,  Ksiazyk,J.,  Rewers,  B., DangcI,J.,
Kowalik, C , Kawalec, W.,  Rajszys, P., Maruszewski,  B., Kansy,A.
Tlie Children’s Manorial Health Institute, Warsaw, Poland,  Ul.  Bclgijska 3 M 20A,
Warsaw, Poland, Warsaw State, Warsaw, Poland

The purpose  of the study was to evaluate effectiveness  of local, angiographically
and/or  echocardiographically  guided  rt-PA  treatment  in  patients  (pts) with
thrombosis  complicating  cardiac  surgery or interventional  procedures. Eleven
pts aged 7 days-17 years (mean 7 years) were analysed. 7 pts after surgery (2 BT
shunts, 2 arterial switch operations, 2 Fontan  operations, 1  ASD with  PAPVD
correction)  developed pulmonary artery-, SVC-, FVC-thrombosis or intraven-
tricular thrombus. In 4 pts thrombosis complicated interventional procedures (1
pt ^  femoral  artery  thrombosis  after  PDA coil closure, 1 pt with  middle-aortic
syndrome ^  thrombosis of stent  implantated to aorta, 1 pt ^  thrombus on  IAS
during ASD sizing, 1 pt -  circumflex  artery  thrombosis  after  coil occlusion of
coronary  artery fistula). Signs of thrombosis  lasted 0-42 (mean  10 days). Local
thrombolysis  with catheter  placed  at site of thrombosis  was started with  rt-PA
boluses  (0,02-0,5  mg/kg),  in  9  pts  was  followed  by  local  or  iv  infusion
(0,01-0,1 mg/kg/h)  for 20 hours  ̂4  days (mean  1,7 day), according to imme-
diate result. In 9 pts thrombolysis alone or combined with interventional proce-
dures  (1 pt with SVC thrombosis ^  its post-thrombolytic  patency allowed stent
implantation,  1  pt with  aortic  stent  thrombosis  ^  second  stent  implantation
followed  successful  thrombolysis,  1 pt  after  achieved  patency  of  circumflex
artery  ^  balloon  angioplasty  and coil  reposition  were  performed)  resulted in
vessel  patency  restoration  and intracardiac  thrombus  resolution. Results are
stable  during  3-68 (mean 53 months)  follow-up.  1 pt  after  Fontan  operation
with IVC and pulmonary thrombosis died for sepsis. In 1  pt with SVC throm-
bosis and massive venous collaterals thrombolysis  was unsuccessful. Local rt-PA
treatment  is effective  in different  thromboembolic  complications  after  cardiac
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surgery  or  interventional  procedures  also  in  long-standing  thrombus.
Angiographic and echocardiografic  guidance allows treatment  modification.

P887
Balloon occlusion  tests  in patients with complex  cardiac  anomalies
Bermudez-Caiiete  R,  *KusaJ,  Herraiz  I,  *Szkulnik  M.,  Gonzalez  C,  Perez  de
LeonJ, Diez  Baldajl,  *Bialkowski  J
*Madrid, Spain; Silesian  Centre  For Heart  Disease, Zabrze, Polatid

Purpose  : Diagnostic  value of temporary balloon occlusion tests (BOT) in pts
with complex heart  defects. Methods and material: BOTs were performed  in
23 catheterized  pts with  mean  age of  5,3  (0,4-  12,1)  y. Pulmonary  pressure
(MPAP) and saturation  (S) were estimated before and after BOT of RVOT (8
pts),B-T shunt  (6 pts),Waterston shunt  (3 pts), azygos vein  (2 pts), IVC  (lpt)
and large hepatic fistula  (lpt). In 2 pts ASDs were occluded to  assess RV or LV
function.  Results:  In  13  pts  after  BOT  of  RVOT  or  B-T  shunt,  MPAP
decreased  from  23,5  to  15,7  mmHg  and  successful  first  or  second  stage  of
Fontan oparation  (FO)  was performed. No  significant  changes in MPAP in 3
pts  after Waterston  shunt  and  1 after  RVOT  occlusion  was demonstrated  so
they  were  disqualified  for  FO. BOTs  of  azygos  veins  in  2  pts  after  Glenn
procedure  resulted  in an  increase  of MPAP and  S so closure with  coils  were
performed. In 1  pt after  FO and increase of S during BOT.FVC-RPA conduit
was closed with ADO and PLE disappeared. In pt after  FO, hudge intrahepatic
fistula  was closed withASO with permanent  increase of  S. BOT ofASD  in pt
with hypoplastic RV showed increase of CVP so surgery  was cdntraindicated,
but inventilator dependent  infant  with ASD and mild  LV hipoplasia  LA pres-
sure  decreased  after  BOT  and  successful  surgical  closure  of  ASD  was
performed  . Conclusions: Temporary  balloon  occlusion  test  imitating  poten-
tial  results  of  permanent  closure  of  any  vascular  connection  can  be  very
helpful  to predict  definitive  treatment. It has special importance  in borderline
indications  for  various types of cavo-pulmonary connections.

P888
The AmplatzerTM  septal  occluder  for  transcatheter ASD  occlusion.
A comparison  with  the buttoned  device  in  158 patients.
Codart  F,  Rey  C,  Francarl  C,  Cajot  M.A.,  Brcviere  G.M,  Gutierrez  R.
Pediatric  Cardiology,  Lille,  France,

To report the experience with the AmplatzerTM  Septal Occluder  (ASO) and
compare  results  with  those  of  the  buttoned  device  for  transcatheter  ASD
closure. Methods  : Transcatheter  ASD  closure  was  performed  in  94  patients
(pts) withASO (group  1,1998-2000)  and in 64 pts with the buttoned  device
(group  2, 1992-1997). Age  of  pts  was 31+/-20  (3.4-80)  years  in  group  1
versus (vs) 17–14 years in group 2, weight 57+/-21 kgingroupl  vs 44+/-21
in group 2  and  stretched  diameter  was 22+/-5  mm  in group  1 vs  19+/-65
mm  in group  2 (p<0.04). Implantation  succeeded  in  95 % of pts  in group 1
and 75 % in group2  (p<0.05).The  fluoroscopy  time  was 8 +/-  7 minutes  in
group  1 and 24 +/-14  minutes  in group  2 (p<0.05). Immediate surgery  was
required  in  1 patient  in  group  1 (embolization)  and  3  pts  in  group  2  (1
embolization,  2  residual  shunts). One  death  occurred  after  implantation  in
group  1 unrelated to the device. Atrial arrhythmia  occurred  in 3 pts in group
1  and  2 pts  in  group  2. During  follow-up, no patient  was operated  upon  in
groupl.but 8 pts in group 2 because of shunting (n =  7) and atrial  perforation
(n =  l)(p>0.05).At  latest follow-up, the rate of complete  occlusion  was 95 %
in group  1 vs 69 % in group  2 (p<0.05). In conclusion, our experience  with
ASO compares favorably with the buttoned device. Implantation  is easier, rate
of  successful  implantation  is higher  and  rate  of complete  occlusion  is better
withASO than Buttoned device. ASO is clearly  for the present time the treat-
ment of choice for  transcatheter occlusion of ASD.

P889
Percutaneous  closure  of  the  blalock  taussig  shunt: Experience  and
results in  13 patients.
R.  Bermudez-Caiiete,  I. Herraiz  Sarachaga, M.  Hernandez  de Castro, M.P.Diaz,  R.
Gomez,J.  Perez de Leon,  M. C.  Quero
Pediatric Hemodinamica  Hospital  Ramon  Y  Cajal,  Callejardin  De  San  Federizo  N§
5,  Madrid. Spain,  Madrid, Madrid,  Spain

Introduction:  Blalock  Taussig  shunt  (BT)  has  been  essential  to  increase
pulmonary  blood low.When  not needed, closure can be performed  percuta-
neously. Eventually, a BT  is  left  open  during  the  post  operative  period  to
assure adequate flow. We present our experience in closure of BT shunts in the
catheterisation  laboratory. 13 patients  were  referred  for  closure,  as an  emer-
gency (6) or  as elective procedure (7).Material  and Methods: Mean age: 8,7  –
4.5  y. and weight  25,4  –  10.9  Kg.  12 had complex  congenital  heart  diseases

(CHD)  and one, simple CHD. 8  cases  (previous  Glenn). One  patient  had 2
BT. Previous balloon occlusion assessed the result in  5 .There  were  14 BT in
13 patients. Right  4, left  10, double  1. 57 coils were placed. 4.3 coils per BT.
Coil/BT  diameter  ratio:  1.4. Technique: Arterial  access  in  11, venous  in  2.
Catheter  size: 4F:  1, 5F:  10  and  6F  3  . Gianturco  coils  in  3  patients  and
Jackson  detachable  in  10, since  1996. Associated  techniques  : Pulmonary
valvuloplasty  1, Stem  implantation  1, simultaneous  balloon  occlusion  of
RPA 3. Previous balloon test occlusion: 5. Important  to secure first loop and
carefully  coil  up  the  BT.Additional  coils  were  implanted  until  total  occlu-
sion. Results.Total occlusion: 13 BT (92%) and  1 failure. Complications: Coil
migration: 3, (successful  snaring  2  .  1  coil: surgical  retrieval).  Conclusion:
Percutaneous closure of BT’s is simple and effective. Can be performed  in the
post  operative  period, being our  elective  technique  . Balloon  test  occlusion
can assess the indication. Detachable Jackson  coil system seems the  ideal tool
for  this purpose.

P890
Transcatheter  closure  of  large  venous  collaterals  using  Amplatzer
duct  occluder
Milind  Chaudhari,  Bert Nagel,  Oliver  Stumper
Birmingham  Children’s  Hospital, Binnitigham,  United  Kingdom

Objective: To  assess the  feasibility  and  effectiveness  of  the  Amplatzer  duct
occluder  for  transcatheter  occlusion  of  large  venous  collaterals.
Background: Development  of systemic  venous  collaterals  is common  after
cavopulmonary  shunt  operations.  They  lead  to  systemic  desaturation,
hypoxia  and effort  intolerance. Management  of such large venous collaterals
is  challenging  and  conventionally  involves  surgical  ligation.  Patients  and
Methods: Large venous collaterals were encountered  in two  Fontan  patients
and  in one  cavopulmonary  shunt  patient  with  marked  cyanosis  and  effort
intolerance.These  vessels represented  a) A dilated azygous vein draining into
the  pulmonary  venous  atrium, b) A  dilated  left  superior  venacava  draining
into  the pulmonary  venous atrium  via coronary  sinus, c) A large paraverte-
bral  collateral  arising  from  the  innominate  vein  draining  into  the  inferior
venacava  .Transcatheter  closure of  these 8mm, 5.2mm  and  7mm  collaterals
was  accomplished  using  a  14/12-mm, 8/6-mm  and  10/12-mm  Ampatzer
duct  occluder  respectively.  Femoral  venous  approach  was  used  in  first
patient  while  right  internal jugular  approach  was  used  in  the  other  two
patients. Result:  Successful  transcatheter  closure  of  large  (>  5 mm)  venous
collaterals using Amplatzer duct occluder  with improvement  in the  systemic
saturation  (mean  pre:82% to  mean  post: 93% ; p  =  0.034).  Conclusion:
Occlusion  of  large  systemic  venous  collaterals  can  be  accomplished  safely
and  effectively  using Amplatzer duct  occluder. Amplatzer duct  occluder  is  a
self-centering,  self-expanding  device, which  causes  occlusion  by  throm-
bosis. Ad vantages of this technique  include  delivery through  a small sheath,
ease of delivery and repositioning and retrievability.This approach should be
considered  as an alternative to surgical  ligation  procedures  for  management
of large venous collaterals.

P891
Transcatheter  pda occlusion with  the Amplatzer  device
SS  Kothari,  N  Naik,A  Saxena,  RJuneja
Cardio Tlwracic Center, Aiims,  New  Delhi,  India,  Net  Delhi,  New  Delhi,  India

Sixty one  patients  (20 males,41  females)  underwent  percutaneous  occlusion
of PDA with  the Amplatzer  device  in  the  last  3  years  at  our  institute. Their
ages ranged  from  10 months  to 50  years  (mean  age  12.2+/-  11.8 years), the
procedure  was performed  from the  transvenous route  using a 6 to 8 F sheath.
In  six  patients  the  PDA  had  to  be  crossed  from  the  aortic  end. The  PDA
measured 3-9 mm on the angiogram (4.3+/-1.8mm).The  PDA was type A in
49, type B in 4 type C  in  1  and type E  in  6 patients. Two patients  had severe
PAH. Multiple  angiographic  views  were  required  in  16/61  patients  as  the
PDA  was  not  profiled  in  the  conventional  lateral  view. Device  deployment
was  successful  in  all  patients-in  two  patients  a  larger  device  than  the  size
deployed  initially  was required. Device  sizes used  were  6̂4 in  13,8-6  in 29,
10̂8  in  14,121̂0 in 4 and  14̂12 in  1  patient. Immediate  total occlusion was
seen  in  30, trivial  to  small  residula  flow  in  18  and  signigicant  flow  in  13
patients.The  mean fluoroscopy time  was 14.1 + / -  8.8  minutes  (range 8.3  to
31 minutes). Doppler  echocardiography  at  24 hours showed persistent  trivial
flow  in  2/61  patients. No  gradients  were  seen  in  left  pulmonary  artery  or
descending  thoracic  aorta. One  infant  had  loss  of  femoral  pulse  after  the
procedure. There were no late complications or reopening of duct on  follow-
up till  date. Transcatheter  closure of  PDA with Amplatzer  device  is a safe  and
effective  technique  for majority of patients.
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P892
Left  atrial  mechanical  function  following  atrial  septal  defect  closure
with  the Amplatzer  septal  occluder
Basil  TTianopoulos,  Georgia  Konsandopouhu,  Evangelos  Karanasios,  Armine
Zarayelyan,  Nikolas  Elefierakis, Filippos  Triposkiadis.
’Aghia  Sophia’  Children’s  Hospital,Athens,Athens,  Greece

Background: Although transcatheter closure with  the use of microdevices  has
been  increasingly used in the management  of atrial septal  defect  (ASD), there
are no studies examining the impact of such an intervention on left  atrial (LA)
mechanical  function.This  study  determined  LA  volume  and  function  in  a
group of ASD patients  (pts) treated with the Amplatzer septal occluder  (ASO)
12 to 48 months (24 –  11.5 months)  after the intervention and compared  the
findings  with  those of normal controls. Methods: Eighteen pts with ASD (age
8.9 –3 .5  years) successfully  treated withASO  (device size  16 tO 34 mm, mean
=  19.8  –  3.7 mm)  and  15 normal  controls  (age 9.0  –  3.3 years) with  similar
sex  distribution  were  studied. LA  volumes  were  determined  at  mitral  valve
(MV) opening (maximal.Vmax), at onset of atrial systole (P wave of ECG.Vp),
and at MV closure (minimal.Vmin) from the apical 2- and 4- chamber views,
using  the  biplane  area-  length  method.  LA  passive  emptying  function  was
assessed with  the  LA passive emptying volume  (PAEV) =Vmax  ̂Vp and  the
LA passive emptying function  (PAEF)  =  PAEV /Vmax. LA systolic  function
was assessed with the LA active emptying volume (ACTEV) =Vp  ̂Vmin and
the  LA active emptying  function  (ACTEF)= ACTEV  /  Vp. Transmitral  flow
was assessed with pulsed Doppler. * Results: Conclusions: Implantation of the
ASO  in  patients  with  ASD  is  associated  with  a slight  decrease  in  LA  size
without  significant  changes in LA mechanical function  or in the  transmi

P893
Transcatheter  Closure  of’Swiss  Cheese’ Ventricular  Septal  Defects
Using Amplatzer VSD  Occludes.
Militid  Chaudhari,  DavidJ  Barron,Joseph  V de  Giovatmi.
Birmingham  Children’s  Hospital,  Birmingham,  United  Kingdom

Objective:  To  assess  the  feasibility  and  effectiveness  of  Amplatzer  VSD
occluder  for  transcatheter  closure of’swiss  cheese’septal  defects. Background:
Despite  significant  improvements  in  the  diagnostic,  interventional  and
surgical  techniques  management  of’swiss-  cheese’septal  defects  remains
controversial. ResidualVSDs and ventricular dysfunction  contribute to signif-
icant  postoperative  morbidity  and mortality. Patients:Transcatheter  closure  of
a large anterior  trabecularVSD  and  a large  apical  muscular VSD  was accom-
plished using two AmplatzerVSD  occluders  in a 18 month  old infant  (weight
7.2)  with  a large perimembranousVSD  and ’swiss cheese’ trabecular  septum
and  palliation  with  a pulmonary  artery  band.  Interventions:  Standard  right
and  left  heart  catheterisation  and  angiography. Right  internal jugular  venous
approach  for balloon sizing and closure of apical VSD with  a 6 mm Amplatzer
VSD  occluder  through  a  5  French  delivery  sheath.  Right  femoral  arterial
approach  to  cross anterior  trabecularVSD  from  the  left  ventricle, guide  wire
snared  from  right  ventricle and retrieved  through  right  femoral  vein. Balloon
sizing  and  closure  of  the  defect  with  a  12mm Amplatzer VSD  occluder
through  a  7  French  sheath  via  right  femoral  vein. Continuous TOE  moni-
toring  during  balloon  sizing, device  deployment  and  release. Small  residual
shunt  on  angiography  post  occlusion. Surgical  closure  of large  perimembra-
nousVSD  with  pulmonary  artery  debanding  two months  later.  Conclusion:
Transcatheter closure of’swiss cheeseVSDs using AmplatzerVSD occluders is
feasible,  safe  and  and  effective. The  technique  can  be  used  for  closure  of
muscular  septal  defects  situated  in  different  parts of the  trabecular septum. A
collaborative  approach  with  preoperative  transcatheter  closure  of  muscular
VSDs  followed  by surgical  closure  of perimembranous, inlet  or  outlet VSDs
may  be  the  optimal  approach  for  patients  with  multiple VSDs  and  ’swiss-
cheese’ trabecular  septum.

P894
Transcatheter  Closure  of  Residual Ventricle  to  Pulmonary  Artery
Communication  after  Fontan  Operation
Milind  Chaudliari,John  GC  Wright,  Oliver  Stumper
Birmingham  Children’s  Hospital,  Birmingham,  United  Kingdom

Objective: To  describe  the  use of transcatheter  interventional  procedures  for
closure  of  residual  ventriculo-pulmonary  arterial  shunts  in  the  setting  of a
Fontan  circulation.  Background:  Left-to-right  shunt  through  a  residual
ventricle  to  pulmonary  artery  communication  is  a  rare  complication
following  Fontan  operation.  It  can  result  in  persistent  pleural  effusions,
ventricular  volume  overload  and  ventricular  failure.  Conventional  manage-
ment involves surgical division of such communications. Patients:Two Fontan

patients  with  significant  left  to  right  shunt  through  a  residual  ventricle  to
pulmonary  artery communication. Interventions: A seven year old boy devel-
oped persistent  pleural effusion  and ventricular failure  two weeks post Fontan
operation. At  catheter  mean  Fontan  pressure  was  17 mmHg. Angiography
documented  a  large  left-to-right  shunt  from  the  left  ventricle  to  the  main
pulmonary  artery (Qp/Qs of 1.8:1).This ventriculo-pulmonary  communica-
tion  which  measured  4  mm  was  successfully  occluded  using  a  17-mm
Rashkind  double  umbrella  device  from  the  right  internal  jugular  vein
through  an  11  French  long  sheath. This  resulted  in  cessation  of  pleural
drainage  and  ventricular  function  improvement. An  18-year-old  female
underwent  cardiac catheterisation  for reduced exercise tolerance and ventric-
ular failure  six years post Fontan operation. Pressure in the Fontan circuit was
13 mmHg. Angiography revealed anterograde flow into the pulmonary  artery
via the recanalised pulmonary arterial trunk. Calculated Qp/Qs  was of 1.5:1.
Balloon sizing revealed minimal diameter of 4 mm.This communication  was
successfully  occluded  using  an  8/6-mm  Amplatzer  duct  occluder  from  the
right  femoral  vein. Conclusion: Transcatheter  closure  of residual  ventricle  to
pulmonary  artery communication in setting of a Fontan circulation  is feasible.
This technique  is safe and  can be  effectively  used  for  management  of signifi-
cant  left  to  right  shunt in this scenario  as an alternative  to surgical approach.

P895
ASD  closure  with  Amplatzer  occluder  in  children:  selection  of
candidates.
Villa,  A.,  Di  Santo,  M.,  Mouratian,  M.,  Lafuente,  V,  Alonso,  J.,  Sciegata,  A.,
D’Angelis,A.,  Faella,  H,  Capelli,  H.
Hospital  De  Pediatriajuan  P. Garrahan, Buenos Aires,  Argentina

Secundum  atrial  septal  defects  (ASD)  amenable  to  transcatheter  closure  are
those with  well-defined  borders  and clearly separated  from  both Vena Cavae,
Coronary  Sinus andTricuspid  valve. Objective:To  establish the sensibility and
specificity  of  transeshophageal  echocardiography  (TEE)  to  select  the  candi-
dates  for ASD  closure with Amplatzer. Material: Between January’99-March
’00,47consecutive  patients(pts)  aged 5 to  16 years (ys),X: 8 ys with ASD were
evaluated by TEE. The  major  diameters  of the  defect,  as well  as the  length of
its  borders  were  measured. Results: 22  of  47pts  had  a  defect  smaller  than
26mm,X:20–5,3  (9-26mm), had  appropriate  borders  and  were  referred  for
Amplatzer  closure. The  defect  was X:3mm  larger  when  measured  with  an
inflated  balloon  at catheterization  (X:22,5–5,3mm,  123̂4mm)  The ASD was
successfully  closed  in  21of  24  pts(87,5%).The  size  of  defect  was  underesti-
mated  in 3pts subsequently  referred  to surgery. In  all 23pts sent to surgery the
defect  was  larger  than  26mm  as confirmed  by  the  surgeon.  Lack  of appro-
priate  borders  was noted  in  20% of  these. Conclusion: TEE  showed  a sensi-
bility of 95,4% and a specificity  of 88% to adequately select the candidates for
Amplatzer closure  in children.There  is a  10̂20%  TEE underestimation  of the
size of the defect  measured with an inflated  balloon.

P896
Transcatheter  closure  of Atrial  septal  defects  ^  experience  with  two
different  systems
Stein,J.,  Gamillscheg,A.,  Beitzkc,A.,  Schuchlenz,H.
Department  Of  Pediatric  Cardiology,  Graz,  Graz,  Austria

Secundum  type  atrial  septal  defects  (ASD’s)  are  undergoing  transcatheter
closure  for more  than  a decade. This  is done  not  only  in childhood  but  with
an increasing  number  in adults.We report  our experience  in a mixed popula-
tion.  >From  1997  to  2000  we  treated  79  pts  age  2  -77y,  weight  10-91kg.
Procedure  was  done  in  the  same setting  under  general  anesthesia  and guid-
ance of TEE, and systemic anticoagulation  and heparinization  of the  delivery
sheath. We  implanted  80  devices. In  one  pt  two  devices  were  implanted  for
two  defects  in  the  same  session. There  were  19  pts  treated  with  20  Cardio-
Seal-devices  (CS)  and 60pts with Amplatzer-septal-occluders  (ASO). Qp:Qs
was 1.8–0.6:l,it  was larger in the ASO group, so was the age, but this was not
significant.  Duration  of the procedure  und  radiation  time  were  not  different
(4.5  ^  37 min,  mean  10.2).Size  and  location  was also  different,  in  the ASO
group there were larger defects included, more located to the aortic root.This
is  due  to  the  technical  specifications  of  the  different  devices.  Successfull
implantation  was possible  in  all pts.There  was no  early  or  late  embolisation.
We  encountered  only  one  serious  complication.  In  a pt  with  insufficient
systemic  anticoagulation  a cerebral  infarction  with  hemiparesis  occurred
within the  first  12 hours after  the procedure. Symptoms resolved qucikly  and
are almost gone two years after  the implantation. On follow up withTTE and
TEE  there  are  two  trivial  residual  leaks. CS-devices  are  mainly  selected  in
defects up 20 mm and smaller pts, whereas ASO-devices can be implantet also
in  defects  exceeding  even 30 mm. We summarize ASD’s  are to  address with
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transcatheter  closure  when  the  appropriate  device  for  the  pt  and  defect  is
selected in  all ages.

P897
Transcatheter  closure  of  the  patent  ductus  arteriosus.  are  results
dependent  of devices and learning curve ?
Rui  Anjos,Josi  Diogo  Martins,  Patricia  Mendes,J. Miguel  Nogueira, M.Joao  Palark,
Ana  Bento, Rui  Ferreira,  babel  Menezes,  F. Maymone  Martins.
Hospital  De  Santa  Cruz,  Lisbon, Portugal

Objectives: To  assess our  results with  different  devices  for  percutaneous  treat-
ment  of 148 patients with  Patent  Ductus Arteriosus  (PDA) over a period of 9
years. Population  and Methods: Age of patients ranged from  3,5 months to 63
years  (median:  3,6  years)  and  weights  from  5,0  to  76  (median:  15)  Kg. Four
patients  had  residual  shunts  after  surgery. Rashkind  devices  (umbrellas)  were
used in the first 5 years and coils (detachable or Gianturco) were used in the last
4,5 years. Results: Five patients with pulmonary hypertension  were considered
untreatable. Of the remaining  143 patients, two had a PDA too large and were
operated.Total  closure  was achieved  at a single catheterization  in  115 patients
with  implantation  of  a  Rashkind  device  (31), one  or  more  coils  (82), a
Rashkind  device  plus coils  (1) and a detachable balloon  (1). A second  proce-
dure  was required in 23 patients for  total closure, and this was obtained with a
second  umbrella  (9), implantation  of  coils  after  a previous  umbrella  (10)  and
coils for residual  flow  after  a first  coil (4). Long term leaks after  a single proce-
dure  reduced  from  36 % (Rashkind  devices)  to  4 % (with  detachable  coils).
Total occlusion  was obtained in 138/143 (97%;CL95:93-100%). In the whole
series there are 3 patients with residual flow (two after recent coil implantation
and  one  without  implantation).  Procedure  time  reduced  progressively  from
132,8 + 49,4 (mean + S.D.) minutes (min.) in the first year to 51,3 + 20,4 min.
in the last year(p< 0,01). Fluoroscopy time reduced from  19,5 + 9,7 min. to  8,1
+  3,7 min. (p< 0,01) in the same period. Patients treated with detachable coils
also  had  procedure  and  radiation  times  significantly  shorter.  Complications:
One  umbrella  and  one  coil  embolized  to  the  pulmonary  artery  and  were
retrieved  percutaneously. Two  coils  embolized  to  the  femoral  artery;  one
required arteriotomy. Conclusions: Detachable coils provide better results than
Rashkind  devices,  with  the  additional  advantage  of  being  cheaper.
Percutaneous  closure of the  PDA is safe and efficient.  Procedure duration  and
radiation time decreased significantly  after  the initial learning period.

P898
Experience with  the interventional  closure of atrial  septal defects ^  a
retrospective  single  center  experience  in  659  patients  over  a  period
of  10 years.
Bcrger F, Ewcrt  P, Abdul-Khaliq  H,  NiirnbcrgJH,  Langc PE  Deutsches  Herzzentrum
Berlin, Berlin,  Germany
Deutsches Herzzentrum  Berlin, Berlin,  Germany

Development  and  results of the  interventional  techniques  to  close  intraatrial
communications  were  evaluated  retrospectively  for  the period  1990 to  2000
with respect to size of defects  and occluder, residual shunt, complications, and
fluoroscopy  time. Methods: Starting with the Rashkind Occluder  (RO)  (n =
23) in  1990, the Sideris Device (BT-D) (n=  113) was used between  1992 and
1997. Since  1997  the Amplatzer  Occluder  (AO)(n  =  508)  and  CardioSeal
(CS)  (n =15)  were  exclusively  implanted. Results: With the RO  (PF0 n  =  6,
ASD n = 6, fenestrated  Fontan  (FF) n =  12) only small defects with  a median
diameter 4 mm  (2,5̂9 mm) could be closed.With the introduction of the BT-
D defects  with a median diameter of  12 mm (3-27 mm) in  PF0 (n =  28) and
ASD (n = 85) were treated successfully. Since  1997 it became possible to close
defects with median diameters of  12 mm (4 -  36 mm) in PFO (n =  251),ASD
(n =  253), and  FF (n =  4) using the AO. CS  (n =  15) was only  used  for PFO.
Complete  closure rate  for RO  /  BT-D /  AO  was 91/77/94.3 %; the  explan-
tation rate 0/12.4/0.9% and the median fluoroscopy time 26/17.3/ 7.3 min.
With the introduction of the AO not only larger defects but  also those with an
unusual  anatomy  such  as multiperforated  lesions (n  =  40,  13 of them  with 2
Amplatzer  Qccluder), septal  aneurysms n  =  69, and  defects  with  a right-to-
left shunt  (n =15) could be closed. Conclusion: Experience and the  technical
developments during the last  10 years have made the interventional dosure of
intraatrial  communications  to  a routine  and  safe  method  allowing to  close
larger and more complex  defects.

P899
Closure of atrial  septal defects  larger than 24 mm  diameter with  the
Aamplatzer  Septal  Occluder  (ASO)
Butera G,  Bini  MR,  Chessa M,  Mondelli V, Cazzaniga  A,  Isgro G,  Carminati  M.
Pediatric  Cardiology,  S. Donato  Milanese, Italy

Background:  Since  the  last years,  interventional  closure  of ASD  closure  was
limited to small to moderate defects. Introduction of ASO extended this limit.
Aim: To  study  effectiveness  and safety  of large  (>24 mm) ASD  closure  with
ASO. Patients  and Methods: Out  of  493 patients, 67 patients  (median  age 35
yrs  (6̂68.5 yrs) median  weight 6 3  kgs  (15.59̂5  kgs) had defects  larger than
24 mm stretched diameter (median  26 mm (24-34 mm). Mean  (SD)  Qp/Qs
was 2.8(1.2). Procedure  was performed  under  fluoroscopy  and TEE  control.
Balloon-sizing of the defect  was performed  in the  usual way. Deployement  of
the ASO sometimes needed special manoeuvres: opening of the left  atrial disc
towards  the  right-upper  pulmonary  vein, or  towards  the  mitral  valve, or
opening of central waist  and partially the right atrial  disc before  a full  contact
of  the  left  atrial  disc  onto  the interatrial  septum.  Results: Mean  (SD)  fluo-
roscopy  time .was  15(11)  min. Mean  (SD)  procedure  time  was  59.5  (16.5)
min. Devices used were as follows: 24 mm (23 pts); 26 mm (15 pts); 28 mm (11
pts); 30 mm  (6 pts); 32 mm (8 pts); 34 mm  (4 pts). Complication rate was 4 %:
(a) one patient  had embolization  of the ASO. He underwent  surgery with no
complication; (b) one patient had  a moderate  pericardial  effusion  with  fever;
(c) one pt had transient  (<1 h) atrial  fibrillation. At discharge only 5 pts (7 %)
showed a tiny residual leak. Median  follow-up  was 8 months  (1̂20 months).
At  6  months  follow-up  only  one  pt  showed  a  trivial  residual  shunt.
Conclusions:Transcatheter closure of large ASD with ASO is safe and  effective
in  experienced  hands.  Sometimes,  particular  manoeuvres  during  device
deployement  are needed to achieve an adequate  device position.

P900
Late  dislocation  of an ASD-Occluder  after  interventional  closure  of
a defect  with  insufficient  anterior  rim
Kozlik-Feldmann,  R.,  Stein,J.,  Roetner,  U.,  Duroux,A.,Tiete,A,  Daebritz,  S.
Pediatric Cardiology And  Intensive  Care,  Marchioninistr.  14,  Muenchen,  Bavaria,
Germany

Early  dislocation  of ASD-devices  is  a  well-known  complication.  However,
late  dislocation  has  so  far not been  described. We  report  a late  dislocation  6
months  after  implantation of an ASD  device. A 3 year old girl presented  with
a  12 ^  14 mm ASD of secundum  type with pulmonary  pressures of 22/10/15
mmHg and a left to right shunt o f 60%. Balloon sizing revealed a defect size of
15 ^  16 mm.Transesophageal echocardiography  (TEE)  showed  an  adequate
left  atrial  (LA) size and a sufficient  rim around the ASD, except  in the  area of
the  so  called  anterior  rim  beyond  the  aortic  root. A 33 mm  NMT  Medical
starflex  selfcentering  system was  implanted  under  general  anesthesia. The
system  was positioned  without  problems; one  arm  of the  device  was placed
directing to the aortic root  on the  LA side.TEE confirmed  correct  placement
of the occluder. Repeat  transthoracic  echocardiography  up to 4 months  after
intervention showed a correct position of the device without  a residual shunt.
After  6  months  a  small  shunt  was  visible  with  a bulky  appearance  of  the
occluder. TEE revealed a rotation of the device with dislocation of part the  left
disc into  the right  atrium  thus  creating  a shunt. Because of  risk of  thrombus
formation  and embolization surgery  was performed  via limited  anterolateral
thoracotomy. Intraoperatively rotation  of the completely endothelized  device
was  confirmed.  Further  follow-up  was  uneventful.  Stable  positioning  of
devices  with  arms  like  the  Starflex  device  is  problematic  particularly  in  big
ASDs with  an insufficient  anterior  rim. Late  dislocation  is a potential  risk  in
mid-term  follow  up. Round  shaped  devices  and  devices  with  more  than  4
arms theoretically  provide more  stability  in such cases.

P901
Implantation of Cheatham  Platinum  (CP)  stents  for recoarctation  in
childhood
Kozlik-Feldmann,  R,  Clteatham.J.P,  Dabritz,  S.,  Netz,  H.
Pediatric Cardiology And  Intensive  Care,  Marchioninistr.  15,  Muenchen,  Bavaria,
Germany

Recoarctation  after  surgical repair  in  infancy  is seen  in  more  than  10%. In
some  cases with  moderate  or  no  hypoplastic  aortic  arch,  dilation  and  stem
placement  is an alternative approach  to surgery.The  new CP stent  (NuMED
Canada,  pfm  Germany)  is specially  designed  for  use  in  congenital  heart
disease and  is expandable  in a  range  of 8 to  25 mm with  a maximum  short-
ening  of  <20%. We implanted  the  CP  stent  in  3  children  (age  4, 7 and  16
years, body weight  11,25  and  80 kg)  after  surgery  for  coarctation  in  infancy
(patch  insertion,  resection  and  end-to-end  anastomosis  and  subclavian  flap
repair). Two children  had  arterial  hypertension  proximal  to  the  stenosis, the
youngest  patient  has a dilatative  cardiomyopathy  and  is listed  for  heart trans-
plantation. The  pressure gradients  in  the cath-lab  were 25,40  and  65 mmHg
in general anaesthesia. For  all patients an 8-zig design was chosen and the stent

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


266  Cardiology in the Young: Vol. 11. Suppl.  1

lengths were 28,28 and 55 mm. In all cases the new balloon-in-balloon  (BIB)
technique  (NuMED  Canada, pfin  Germany)  for  implantation  was used. The
stents  were  placed  without  any  complication  in  all  3 patients. No  residual
gradient  was seen  in the two smaller children, a residual gradient  of 8 mmHg
remained in the biggest patient due to aortic  arch hypoplasia  and a light  taille
of the proximal stent. Echocardiographic  follow  up for 3 - 6  months  showed
no  significant  gradient  (<  20  mmHg)  in  2  patients.  In  the  last  patient  a
gradient  of  35  mmHg  was  registered  and  a  redilation  is  scheduled.  We
conclude, that  the  implantation  of a CP  stent  with  a BIB  is suitable  and  safe
for  children  in a wide  range  of body  weight. The  immediate  results are satis-
fying, long term data  have to be  collected.

P902
Can  large  atrial  septal  defects  larger  than  25  mm  effectively  and
safely  be  closed by  intervention?
Berger F, Ewert  P, Nuernberg JH,  Stiller  B, Abdul-Khaliq  H,  Lange  PE  Deutsches
Herzzentrum  Berlin,  Berlin,  Germany
Deutsches  Herzzentrum  Berlin,  Berlin,  Germany

Aim of the study was to judge whether an Amplatzer  Septal Occluder  (ASO)
can be  used  as a safe therapy  instead of surgery for  closure of even large atrial
septal  defects  larger than  25 mm  in diameter. Method: We report  our  experi-
ences in 54 patients (pts.) out of a cohort of 508 patients after successful ASO-
implantation within a period  of time of 3 years (yrs.). Results: Median  defect
diameter  was 28 mm  (25 ^  38), median  age was 40.8 yrs. (10.1  to 77.7 yrs).
Body  weight  ranged  from  6.9  to  120.0  kg  (median  71  kg).  Due  to  an
inevitable  reduction  of  the  stent  size  with  increasing  distances  of  the  discs
fixed  at  the  thicker  part  of the  atrial  septum  in  larger  defects  we  implanted
devices  2̂4 mm  larger  than  the  measured  stretched  diameter.  Fluoroscopy
times ranged from  2.0 to 24.4 minutes, with a median of 9.8 minutes. Follow-
up studies were obtained  after  48 hours, and one, six, and  twelve months, then
yearly. The  median  period  of  follow-up  is 0.98  yrs.  (0.1  -  3,0).  Complete
occlusion rate  after  3 months  was 91.4 % increasing  from 42.3% immediately
after  implantation. A  trivial  hemodynamically  insignificant  residual  shunt
remained  in  8.6% of  the  pts. 5  pts. showed  transient  atrial  tachyarrhythmias
within  the  first  three  months  after  implantation  and  7  remained  in  even
preexistent  chronic  atrial  fibrillation. Conclusion:The  excellent  results in  the
short  and  medium  term  make Amplatzer  device  implantation  to  a  reconi-
mendable  safe  and  effective  alternative  to  surgery  even in selected  cases with
large defects  larger than 25 mm and make it to our treatment of choice due to
the  less invasiveness of the method. Final judgement, however, is only possible
after  long-term  follow-up.

P903
Cardiac  interventions  in  hypoxic  children  with  stenosed/blocked
systemic  to  pulmonary  shunts.
KohliVRobidaA.
Hamad  Medical  Corporation,  Doha,  Qatar, Doha,  Doha,  Qatar

Five  patients  (Pt)  with  previous  systemic  to  pulmonary  shunts  underwent
cardiac  catheterizations  (CC)  to  evaluate  shunt  function  and/or  hemody-
namics. The  diagnosis  included  (Ptl)  pulmonary  atresia  (PAT), ventricular
septal  defect  (age  20  days); (Pt2)  tricuspid  atresia,  PAT  (15  days); (Pt3)  d-
transposition  of great  arteries  with  preparatory  band  and  shunt  (6 months);
(Pt4)  mitral  atresia,  hypoplastic  left  ventricle  (12  years); (Pt5)  tetralogy  of
Fallot  (1.5  yrs). The  CC  was  undertaken  as  an  emergency  procedure  in  3
(Ptl,2 stabalized with prostaglandin infusion;and  3).The CC findings  related
to  the  shunt  included  stenosed  distal  end  of  shunt  (EoS)  3  (Ptl,  2, 4);
narrowed subclavian artery  1 (Ptl); stenosed confluence  of pulmonary  artery
1  (Ptl); complete  occlussion  of  proximal  EoS  2  (Pt3-acute,5-chronic).
Interventions  were  done  in  all  pts: balloon  angioplasty  (BA)  of  the  shunt
3(distal  EoS  3) with  % increase  in diameter  (PID)  Pt  1=  50%, Pt2  66%, Pt3
200%; BA of the sublavian artery  1 (Ptl  PID=  37%);BA of the confluence  of
PA 1 (Ptl, no change); BA of pulmonary  valve and right  ventricular  outflow
tract  l(Pt5); catheter  directed  thrombolytic  therapy  l(Pt3).  Intervention
resulted  in  improved  saturation  in  all but  one  patient  (Ptl)  with  confluence
PA stenosis  who  required  a contralateral  shunt. One  patient  required  blood
transfusion  related  to  the  CC. No  CC  related  complications  were  noted.
Surgical  intervention  to  improve  saturations  was  deferred  in  4/5  pts.
Mean(+/-SD)  saturation  at  discharge  were 81+/-8%.At  mean  follow  up of
5.8+/-2.8  months, patients  have continued  to  do  well. In conclusion, inter-
ventions  directed  at  improving  pulmonary  blood  flow/oxygenation  in  pts
with  stenosed/blocked  systemic  to  pulmonary  shunts  can  avoid  surgery.
Palliative surgery  can be deferred  in most such pts.

P904
Possible  predictors  of  clinical  outcome  in  neonates  with  critical
aortic  stenosis
Kbrnyei,L.,  Szatmari,  A.,  Budapest
Hungarian  Institute  Of  Cardiology  Center  For  Pediatrk  Cardiology,  Budapest,
Hungary

Background  and  Objectives: Ballon  dilatation  (BD)  has become  the  initial
treatment  for  neonates  with  valvar  aortic  stenosis  (VAS). However  neonatal
critical  aortic  stenosis  sometimes  can better  benefit  from  surgical  Norwood
procedure. Exact  criteria  in  borderline  cases  are  not  yet  clearly  established.
The present criteria rather consist of left heart size dimensions, than clinical or
haemodynamic  parameters. Therefore,  above  the  dimensional  parameters,
morphologic  and  haemodynamic, clinically  relevant  parameters  were  evalu-
ated.  PATIENTS  AND  METHODS:  Between  November  1993  and
November 2000,19  patients (13 pts <6 days,6 pts 7-30  days) underwent BD.
Ballon/anulus  ratio  =<  1. Aortic, mitral  valve anuli, aortic arch, end-diastolic
left  ventricular  diameter  measured  on  2D  echocardiography,  ductal  patency
and  shunt  direction  on  color-flow  map  were  evaluated.  Comparison  was
made  with  respect  of  the  clinical  outcome.  RESULTS:  Eleven  patients
survived. One patient died BD procedure related. Seven patient deaths during
the observation  period  were not  procedure  related. Among the  11 survivors,
one patient required surgical reintervention. All survivors had no, or  left-right
shunt direction  at ductal level. Among the 8 deathes, all 5 pts with wide right-
left  shunt  at ductal  level died. Both survivors  and  nonsurvivors  had  left  heart
dimensions  within  the  normal  percentiles. Conclusions:  l.The  direction  of
the ductal  flow  was better related to the clinical outcome, compared with  left
heart  structure  dimensions.  2.Critical  VAS  pts  with  right-left  ductal  flow
probably better  benefit  from  the Norwood procedure.

P905
Mid-term  follow-up  data  after  ballon  dilatation  for  valvar  aortic
stenosis  in neonates  and  infants
Kbrnyei,  L.,  Szekely,  A.,Szatmari,  A.,  Budapest
Hungarian  Institute  Of  Cardiology,  Center  For  Pediatric  Cardiolog,  Budapest,
Hungary,  1096

Objectives: Ballon  dilatation  (BD)  has  become  the  treatment  of  choice  in
neonates  and  infants  with  valvar  aortic  stenosis  (VAS). Immediate  results are
well  studied, mid-term  data  are  sparse. Therefore  we  report  our  mid-term
follow-up  data.  PATIENTS:  Fiftythree  patients:  19  neonates,  34  infants
underwent BD  were  followed  and categorized  into  3 age groups: A: < 6days,
B: 7-31days, C:  1-12  months. Methods: Early  (<30days)  and  late  (>30  days)
mortality, reintervention  rate (RR), early Doppler gradient (EDG) after BD at
hospital  discharge  and  late  Doppler  gradient  mmHg  (LDG)  at  maximum
follow-up  (MFU), severe  >AI  IIâortic  insufficiency  (sAI)  at  MFU  were
retrospectively  studied. Data  are expressed  in percent, or  as mean  value  i  SD.
Statistical analysis  was performed  by using ANOVA, p <  0,05  was considered
significant.  RESULTS: see  attached  table  Conclusions: Mid-term  results  of
aortic ballonvalvuloplasty  in neonates and infants seems to bear a low compli-
cation  rate  in the  respect  of late  mortality, reintervention  rate, DG  progres-
sion, AI progression.

P906
Spontaneous  closure  of  major  aorto-pulmonary  collateral  arteries
(MAPCAS)  after  stenting  the duct  in  an  adult
PA  Zartner,  MBE  Schneider,  P Romaniuk*,  C  Bern
Department  of Paediatric  Cardiology,  *Dcpartmcnt  of Radiology, Clinic  For Pediatric
Cardiology, Humboldt  University, Charite, Berlin,  Germany

In patients  with  reduced  antegrade pulmonary artery  perfusion  development
of  MAPCAs  is  frequently  observed.  Increasing  recirculation  may  lead  to
cardiac insufficiency,but  these vessels contribute essentially to blood oxygena-
tion.We  report  a  case of  a 29  year  old  patient  with  double  outlet  right
ventricle, pulmonary  artery  stenosis, duct  dependent  left  sided  pulmonary
perfusion  and  left  sided MAPCAs. Spontaneous  occlusion  of  a  left  sided,
modified  Blallock  Taussig shunt  occurred  early  after  operation  at  the  age of
25.  During  the  following  years  his  clinical  condition  aggravated  due  to
decreasing saturations  and  increasing hematocrit  of 74%. The  patient  refused
further  surgical  treatment  but  decided  to  be  treated  interventionally.
Angiogram  revealed  a  duct  dependent  left  pulmonary  artery  with  severe
stenosis and kinking.A 9 mm x 40 mm self-expanding stent  (Bard.Angiomed,
Memotherm)  was  implanted  via the left  carotid artery.The stent did not  fully
expand due to the  kinking of the duct. In order to avoid pulmonary edema or
rupture of the ductus arteriosus, the stent  was not balloon dilated.The oxygen
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saturation increased to 90 % and the patient  was discharged on the  following
day. After  three months elective recatheterisation  was performed. At this time
the  hematocrit  was  decreased  to  50%. The  stent  showed  slightly  more
expanded without  intimal  proliferation. None  of the pre-existing  MAPCAs
could be demonstrated.The  patient  reported significant  increase of everyday
workload.  Conclusion: This  case  report  demonstrates  spontaneous  self
closure of MAPCAs after  optimising antegrade central pulmonary  perfusion
in  ah  adult. Improved  clinical  condition  was confirmed  by  reduced  hemat-
ocrit  as well as improved oxygenation. Also the duct  was enlarged, the overall
recirculation  has been  reduced.

P907
Outcomes  of  percutaneous  radiofrequency-assisted  valvotomy  and
balloon  dilatation  in  infants  with  pulmonary  atresia  and  intact
ventricular  septum
Tilman  Humpl  Bjorn  Sbderberg  Brian WMcCrindle  David  G.  Nykanen  Robert  M.
Freedom Lee  N.  Benson
Hospital  For Sick  Children,  Cardiology,  On,  Toronto, Canada
Background: Primary  surgical  management  of  neonates  with  PA-IVS  has
been  challenged  with  reports  of  catheter-assisted  valvotomy  and  subse-
quent  balloon  dilatation  of the  pulmonary  valve. As experience  is limited,
risk  factors,  safety,  efficacy,  and  long-term  outcomes  are  not  known. This
study  analyses the  outcomes  of percutaneous  (RF)  valvotomy  and  balloon
dilatation  performed  over  an  8  years  period  at  a  single  institution.
Methods: The  divisional  database  was  searched  for  patients  diagnosed
between January  1992  and August  2000. Primary  and  follow-up  echocar-
diograms, catheterization  reports, angiograms, surgical  reports  and  clinical
charts  were  reviewed. Results A total  of  52 children  were  diagnosed  with
membranous  atresia  of  the  pulmonary  valve  with  intact  ventricular
septum, of these, 30 underwent  attempted  catheter-assisted  valvotomy  and
balloon  dilatation  of the  pulmonary  valve. There  were  16  (53%)  boys, the
median  weight  of  the  patients  was  3.28  kg  (mean  3.4–0.95).  In  11  (37%)
patients  right  ventriculo-coronary  connections  without  a  RV-dependent
coronary circulation  was present. Perforation  was successful  in 27  children.
Complications  included  loss  of  pulse  (n=4), rhythm  disturbances  (n=7),
perforation  to the outside of the heart (n=6),MPA aneurysm (n=l), severe
tricuspid  regurgitation  (n=l),  and  death  in  the  catheterization  laboratory
(n=l).A  Blalock-Taussig  (BT)  shunt  was  required  in  14  (48%)  patients
between  1 and  24 days after  the  intervention. In  1 patient, a BT shunt  was
created  first  and  the  RF-perforation  attempted  at  day  10.  In  3  patients,
RVOT repair  was performed  between  day 0 and  47 after  the  intervention.
Four patients died (BT shunt occlusion, sepsis, and arrhythmia),  15 patients
are  on  a biventricular  track, 5 patients  are  at  an end-stage  for  1.5  ventric-
ular  repair,  4  patients  are  in  an  intermediate  stage,  1 patient  was  lost  to
follow-up  and  in  1 patient  a Fontan  was completed. Conclusions: Primary
treatment  with  catheter-assisted  valvotomy  in  PA-IVS  is an efficient  alter-
native  to  surgery  and  allows  sparing  and/or  delaying  cardiopulmonary
bypass procedures.

P908
Stent implantation  to stenotic bioprosthetic  valves in the  pulmonary
position.
Juslino,  H.,  Pedra, C.A.C.,  Nykanen,  D.G.,  VanArsdell, C,  ColesJ.C,  Williams,
W.G.,  Freedom, R.M.,  Benson,  L.N.
Hospital  For Sick  Children,  On,  Toronto,  Canada
We  report  our  experience  with  percutaneous  stent  implantation  to  relieve
obstruction  in  bioprosthetic  valves  in  the  pulmonary  position. A  database
search identified  9 patients  (6 male) who underwent stent implantation across
stenotic  bioprosthetic  pulmonary  valves between July  1996 and July  1999 at
the Hospital  for  Sick Children,Toronto. Catheter  intervention  was indicated
if echocardiography  revealed  Doppler  estimates  of right  ventricular  pressure
(RVp) >2/3  of systemic arterial  pressure  (or systolic septal flattening  with  an
estimated gradient of >50 mmHg across the valve prosthesis). Catheterization
was performed  under general  anesthesia  at  an age  (mean  +  SD) of 9.3 –  3.5
yrs and weight  of 32.0  –  17.1 kg, 5.9 –1 .8  yrs  after  surgical  insertion  of a
bioprosthetic  valve in the pulmonary position: 7 had Tetralogy of Fallot, 1  had
congenital  pulmonary  stenosis/insufficiency,  and  1 had  a Rastelli  operation.
All  had  systolic  septal  flattening  and  RV  dilatation  with  moderate/severe
pulmonary insufficiency  pre-intervention. Fluoroscopy times were 33.1 –  9.5
min. Seven  patients  received single P4014, and  2  received  single  P308 stents
(Palmaz, Johnson  & Johnson)  without  significant  complications. The  RVp
decreased acutely from 83 –  16% systemic to 41 +  10% (p  <0.001,n=9),and
the  transvalvar  gradient  decreased  from  49.7  –  8.5  mmHg  to  11.0  –  5.9
mmHg  (p  <0.001, n=8). During the  follow-up  period  (10.9  –  8.1  months,
n=8), 1  patient had an unsuccessful  attempt  at re-dilating the stent  (RVp 60%

systemic)  and  underwent  uneventful  surgical  pulmonary  valve  replacement.
None  of the  remaining  patients  had echocardiographic  evidence  of  systolic
septal  flattening,  and  RV  dimensions  did  not  change  significantly.  Stent
implantation  is  a  safe  and  effective  means  of  providing  palliative  relief  of
obstructed bioprosthetic  valves in the pulmonary position, and may delay the
need for pulmonary valve replacement.

P909
Randomized  comparison  of  2 transcatheter  closure  methods  of
patent  arterial  duct.
Justino,  H.,Justo,  R.N.,  Ovaert,  C,  Magee,A.,  Lee,  K-J.,  Hashmi,A.,  Nykanen,
D.G.,  McCrindle,  B. W,  Freedom, R.M.,  Benson,  L.N.
Division  Of  Cardiology, Hospital  For Sick Children,  On,  Toronto, Canada

A trial  of arterial  duct  occlusion  with a Rashkind  double  umbrella  (DU)  or
wire coil (WC)  was undertaken  for pediatric  patients weighing  >10  kg with
isolated  duct  <  or  =3  mm  in  diameter.  Forty  patients  were  randomized  (2
were  excluded  due  to  a  ductal  diameter  >3  mm  on  aortography)  to  either
DU  (n =  20) orWC  (n  =  18) groups. The groups did not  differ  significantly
with  respect to baseline  characteristics. Data  were compared  in an intention-
to-treat  analysis by group  of randomization. Cross-over occurred only  in the
DU group, where in 4 patients  (20%) the duct diameter  was < or =1 mm and
could  not  be  entered  for  umbrella  placement.  All  remaining  DU  group
patients  had  duct  diameters  >  or =1.3  mm  (p  <0.0001). There  were  no
embolizations or secondary  implants in the DU  group, but  in the WC  group
there was 1  early and  1  late embolization, with 6 patients (33%) having 2 coils
or  more. Mean  procedure  and fluoroscopy times did  not  significantly  differ.
There  was  angiographic  duct  closure  in  4/13  (31%)  of  the  DU  group  and
4/18  (22%) of the WC group  (p = 0.69). Combined with an echocardiogram,
closure in 11/17  (65%) DU patients and 13/18  (72%) WC patients (p = 0.64)
was documented prior to hospital discharge. OneWC group patient  received
thrombolytic therapy for a femoral artery thrombus. Follow-up at a median of
6.5 months (range, 3.2 to 37 months) showed closure by Doppler echocardio-
graphy  in  15/19  (79%) DU  patients vs. 14/18  (78%) WC  patients (p  =  1.0).
With a tendency towards similar procedural characteristics and outcomes, the
higher  cost  of  the  double  umbrella  favors  the  use of  coils  for  closure of  the
small arterial duct.

P910
The  role  of  transesophageal  echocardiography  in  transcatheter
closure  of  secundum  atrial  septal  defects  by  the  Amplatzer  Septal
Occluder
Uros Mazic,  Pavol Cai>ora*,Tomaz  Podnar,JozejMasura*
University  Medical  Centre,  University  Children’s  Hospital,  Ljubljana;
*SloveniaCardiology  and  Cardiac  Surgery Centre,  University  Children’s  Hospital,
Bratislava,  Slovakia

Aim: to define the role of transesophageal echocardiography (TEE) in closure of
atrial  septal  defects  by  an  Amplatzer  septal  occluder  (ASO).  Patients  and
methods: 200 patients  with ASD secundum  were  examined  by TEE  between
September 1995 and June 2000. Results: 28 patients (18%) with partial or totally
deficiency  of the  posterior  or  inferior-anterior  or inferior-posterior  rim  were
not suitable for transcatheter  closure. 54 patients (27%) had centrally positioned
ASD, 92  (46%) had an ASD with  insufficient  superior-anterior  rim, 9 patients
had multiple ASD’s and 8 presented with septal aneurysm associated with single
defect  and  4  with  multiperforated  aneurysm. Two  patients  were  excluded
during heart catheterization and  170 underwent implantation of ASO.ASO was
correcdy positioned in  144 cases at the first attempt. In others we demonstrated
with TEE: unstable  position  of  the  left  atrial  disk  (12  cases), opening of both
atrial disks in the left atrium (5 cases), deployment of the device in patients with
multiple ASDs through  the smaller defect  (3 cases) and in 1 case the device was
too small and had to be replaced by a larger one. Conclusions: Morphological
variations of  the ASD  are  common. TEE  is crucial  for  recognition  of ASD
morphology, measurement  of  rims and  dimensions  of ASD  that  are  vital  for
proper  patients  selection. TEE  allows precise  guiding  and  positioning  of  the
ASO, which  is essential for  safe  and effective ASD closure.

P911
Echo-guided  closure  of  atrial  septal  defects  -  is  fluoroscopy  still
necessary?
Daehnert,  I.,  Moeckel, A.,  Kinzel,  P., Schneider, P., Haeusler, H.J.  ’
Md,  Leipzig,  Germany

A method  of echo-guided  closure  of  atrial  septal  defects  (ASD)  using  the
Amplatzer  septal  occluder  (ASO)  without  the  use  of  fluoroscopy  was
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described  by Ewert  et  al. in  1999. However, it  is still not known whether  this
is a nice  gimmick  or  suited  for routine  use. All children  intended  to  have  an
interventional ASD closure  after April  lth, 2000 were  enrolled  in a prospec-
tive  protocol.  Catheterization  included  standard  pressure  registration  and
oxymetric  shunt  calculation.  Correct  catheter  positions  were  confirmed  by
transthoracic  echo. Balloon  sizing  and ASO  implantation  were  performed
under transesophageal echo-guidance. So far, 18 patients  (pts.), age 3.25 to  17
(median 7.2) years, body weight  13 to 60 (median 21) kg, have been enrolled.
Total procedure  time ranged  from  43 to  130 (median  74) minutes. ASD  was
excluded  in  1 and judged  too large  for  intervention  after  ballon  sizing (>38
mm) in 2 pts.ASD closure without the need of fluoroscopy was completed  in
11 pts. (device size  10 to  22  (median  17) mm). In  4 pts. (device size 28 to  34
mm)  fluoroscopy  had to be  used  because of problems  with  configuration  or
positioning of the device. Fluoroscopy time was 2 to  10 (median 4.0) minutes.
Successful  ASD  closure  was  possible  in  2  of  them  (both  30  mm).  In  the
remaining  2  pts. the  device  was  withdrawn  because  no  complete  occlusion
(28 mm)  resp. no  stable  position  (34  mm)  was obtained. Fluoroscopy  is not
necessary  for hemodynamic  assessment and balloon sizing of ASD in children.
Echo-guided  closure  of  smaller  and  medium  sized  defects  with  the ASO  is
suited  for routine  use. Larger defects require the combined  use of fluoroscopy
and  transesophageal  echocardiography.  Extremely  large  defects  remain
surgeons  property.

P912
Mid  term  results  of  stent  implantation  in  congenital  and  acquired
cardiovascular  disease
Ina  Michel-Behnke,  Klaus-Jurgen  Hagel,  Hakan  Akintiirk,  Klaus  Valeske, Jtirgen
Bauer, Josef TltuI, Dietmar  Schranz
Pediatric Heart  Center,  Giessen,  Germany

Objective:  Pre-  and  postoperative  coarctation  of  peripheral  pulmonary
arteries  and  other  variable  vessel  stenosis  associated  with  congenital  heart
disease can be effectively  widened  by stent  implantation.We describe  indica-
tions,  effectivity  and  complications  in  mid  term  follow  up. Patients:  From
19945̂/2000 in our institution  119 Pts aged  1  day to 22 years were treated by
stent  implantation. 44 Pts. had no previous surgery or  transcatheter  interven-
tion,  75  were  postoperatively.  Stenotic  sites  were:  Mustard-Baffle  (n=6),
pulmonary  artery  branch  stenosis  (n=34), coarctation  of  the  aorta  (n=12),
pulmonary  venous  obstruction  (n=2),  stenoses  of  anastomoses  (n=7),
aortopulmonary  shunts  (n=l),  Fontan  tunnel  (n=l),  systemic  veins  (n=2),
aortopulmonary  collateral  pathways  (n=4), ductus  arteriosus  (n=44),  renal
artery  (n=2), peripheral  arteries (n=l), right  ventricular  outflow  tract  (n=3).
Methods: Most  of  the  stenoses  were  augmented  with  balloon  expandable
stents  (Jo-Med, Palmaz, NIR), once  we  used  a self-expanding  covered  stent
for  sealing  a  tunnel  leakage  (Endotex).  In  8  pts  stent  implantation  was
performed  intraoperatively.  In  80% of  the  interventions  general  anaesthesia
could be avoided. Results: In 58 pts a single approach  was successful, in 66 pts
redilation  of  the  stent  was  necessary,  in  17 pts  a second  stent  was  placed.
Surgical  removal  of the  stents  was performed  in  35 pts, mostly  ductus  stents
during  consecutive  corrective  or  palliative  surgery. Dislocation  of stents  was
the  most  frequent  complication,  hemodynamic  deterioration  with  ,,low-
cardiac output  occurred in 8 pts. Conclusion: Stent implantation  is effective  in
mid term widening vessel stenoses of variable locations. The indication  has to
be  weighed  against the  risk  of surgery. In-stent-stenosis  due  to intima  prolif-
eration  may occur  and require reintervention, the  rate of complications  after
the initial learning curve  is low.

P913
Transcatheter  (Amplatzer)  versus  surgical  closure  of asd: a prospec-
tive comparison  of results  and  cost.
J.D.R.TIwmson,  H.Aburawi,K.C.  Watterston,C.A.M.  Van  DoomJ.L.Cibbs
Department  Of  Paediatric Cardiology, Leeds  General  Infirmary,  Leeds,Yorkshire,  UK

Objective:To  compare  effectiveness, complications and cost  of Amplatzer  and
surgical ASD  closure. Methods:43  consecutive  patients  were  prospectively
followed  after  ASD  closure  (27 Amplatzer,  19  surgical).  Parameters  assessed
were procedural success, complications, regression of right ventricular dilation
(RVED dimension  and CTR)  at 6 months  post procedure, and cost  (derived
from  institutional  accountancy  data).  Results:  Amplatzer  closure  was
successful  in 24/27  (89%) of patients. Surgical closure  was successful  in all  19
cases (including 3 failed Amplatzer procedures).There  were no deaths. Only 1
(5.3%)  complication  (device  embolisation)  occurred  in the Amplatzer  group
but 9  surgical patients  (47%)  had complications; 4 pericardial  effusions  (both
requiring readmission, 1 requiring drainage), 3 small pneumothoraces, 1  small

pleural  effusion  and  1 SVT (p <0.005).There  was no significant  difference  in
regression  of  RV  dilatation  at  6  months  (median  tricuspid  end  diastolic
annular  decrease: Amplatzer  17.5%,  range  0-45.8;  surgical  15.1%,  range
0-57.9). Median CTR  decrease: Amplatzer  7.9% range 0-28, Surgical 7.5%,
range  0̂31).  Hospital stay  was significantly  shorter with transcatheter  closure
(median  1 day  vs  6  days  for  surgery)  but  transcatheter  closure  was  more
expensive  overall  than  surgery  (respective  costs £5839 + / -  2974, vs £5476
+ / -  2100). Conclusions:Amplatzer ASD closure has a lower chance of success
with a single procedure  than surgery but is associated with significantly  fewer
early  complications. Resolution  of  RV  dilatation  is  similar  for  both  tech-
niques. Hospital stay was shorter  for the Amplatzer group but cost, on average,
was higher than for surgery.

P914
Long-term  outcome  of  pulmonary  artery  stent  implant: A  single
center experience  over  10 years
Colin  McMahon,  Ronald  Grifka,  Howaida  El-Said,Julie  Vincent, Michael Nihill,  E.
O’Brien  Smith,  Charles Mullitis  Houston, Texas
Texas  Children’s  Hospital  (Baylor  College  Of  Medicine),  6621  Fannin  Street,
Houston,  Texas,  USA

We reviewed all patients who underwent pulmonary artery (PA) stent implant
from 9/1989 to 2/2000  to determine the efficacy  and long-term outcome of
PA  stents.  Patients  were  divided  into  four  groups:  Tetralogy  of
Fallot/pulmonary  atresia  (TOF/PA), congenital  branch  pulmonary  stenosis
(CBPS), status  post  arterial  switch  (ASO)  and  status  post  Fontan  operation
(Fontan). Results: 612 stents were implanted in 300 patients. 430 stents in 207
TOF/PA patients, 93 stents in 46 CBPS patients, 46 stents in  16 ASO patients
and  43 stents  in  31  Fontan  patients. Mean  age  12.2  years  (range  0.44̂7.8).
Mean  weight 30kg (range  4.99̂6).  Mean follow-up  interval  5.2  years (range
0.21̂0.2). In  the TOF/PA group: mean systolic gradient decreased from  40 to
9.4mmHg*, mean  vessel diameter  increased  from  5.6  to  11.4 mm*, and  the
right  ventricle:systemic arterial pressure ratio (RV:FA) decreased from 0.63 to
0.45*.  CBPS  group: mean  systolic  gradient  decreased  from  45.3  to  8.5
mmHg*,  mean  vessel  diameter  increased  from  4 to  9.6mm*,  and  RV:FA
decreased  from  0.59  to 0.44*. ASO  group: mean  systolic  gradient  decreased
from  43.9  to 7.8  mmHg*,  vessel  diameter  increased  from  7.6  to  13.3mm*,
and  RV:FA  ratio  decreased  from  0.67  to  0.39*. Fontan  group: mean  vessel
diameter  increased  from  6.1  to  12.7  mm*.  Complications  included:
pulmonary  edema  (n=5,  1.6%), stent  migration  (n=7, 2.3%),  hemoptysis
(n=5,1.6%)  and death (n=l,0.3%). Cumulative  survival  was 0.98  at  10 years
for TOF/PA group, 0.92  for  CBPS group,  1.0  for  Fontan group  and 0.94  for
ASO group. * (p<0.01)  Conclusion: Pulmonary  artery  stent  implant  is a safe
and  effective  therapy  with  low  complication  rate  and  excellent  long-term
survival up  to ten years.

P915
Transcatheter perforation of  atretic  pulmonary  valves
Al-HassanA,  Walsh K,  DuffD,  Oslizlok  P
Our  Lady’s  Hospital for  Sick  Children,  Dublin, Ireland

Opening  the  atretic  pulmonary  valve in patients  with pulmonary  atresia  and
intact  ventricular septum  (PAIVS) provides antegrade  pulmonary flow while
decompressing  and  promoting  growth  of  the  hypertensive  right  ventricle
(RV). Surgical relief of RV  outflow  tract  obstruction  continues  to  be  widely
used  to  achieve  this  objective  because  of  the  lack  of  an  easy  to  use  tran-
scatheter technique.We used the new Nykanen radiofrequency  (RF)  perfora-
tion  system  in 6  patients  (3 neonates  and  3 older  patients  ^  22,15  and  30
months)  with pulmonary  atresia  and  intact  ventricular  system.The  neonates
were duct dependent  and on a prostaglandin  infusion  and the 3 older patients
had  surgical  systemic-pulmonary  shunts. The  atretic  pulmonary  valve  was
easily  perforated  with  a  brief  application  of  5-W  of  RF  energy.  In  the
neonates  the  coaxial  catheter  could  be  passed  direcdy  over  the RF  wire  to
allow introduction  of a .014wire. In the  3 older patients  the  coaxial  catheter
would not  track and the perforated  valve was re-crossed  with a .014

P916
Multicenter  experience  comparing  two  systems  for  coil  closure  of
persistent  ductus  arteriosus
Oorr  van AM,  Witsenburg M,  Hop  W,Winter  S,Talsma
Dept  Pediatric Cardiology, Sophia  Children’s Hospital,  Rotterdam, Tlie  Netherlands

Two systems  for interventional  closure of persistent  ductus  arteriosus  (PDA)
with  detachable  coils  have  been  used  in  three  pediatric  heart  centers. This
study aims to compare the results of both devices. Patients: Between Jan 1996
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and Dec  1999 95 children  (mean  age 4.5  (5.7) yrs.mean  weight  17.2  (12.9)
kgs)  underwent  coil  closure  as initial  treatment  for  PDA. Coil  sire  selection
was based  on  PDA  diameter. A  Cook(r)  detachable  coil  was  used  in  38  pts
(group  B), a PFM(r)  detachable  coil  was used  in  57  pts  (Group  B). Results:
Mean  age, weight, Qp/Qs  and  PA/AO  pressure  ratio  were  comparable  in
both  groups. PDA diameter  was slightly  larger  in group B (p<0.05). In most
patients only one coil was used initially. Early embolization occurred  in  3/38
pts in group A and in 4/57 pts in group B. Hemolysis requiring reintervention
occurred in only  1  pt in group A. Late systemic embolization occurred  1 pt in
group B. Residual  shunting  on  echo shortly  after  implantation  was compa-
rable  in  both  groups. During  follow  up  a 2nd  coil  for  significant  residual
shunting  was needed  in 2/38  pts  (A) and 5/57  pts (B). Long term follow up
revealed  a trend  towards  earlier  spontaneous  closure  of  residual  shunts  in
group A. Conclusion: Both  detachable  coil  systems  show  comparable  effec-
tiveness with a low complication rate.

P917
The  change  of  configuration  of  the  Amplatz  Septal  Occluder  in
undersized  defects
Nakayashiro, M.,  Ge, 5.,  Chan,  K.C  Detiver
Children’s  Hospital Affiliated  With  University  Of  Colorado, Denver, Colorado,  USA

Purpose: To  describe  the  change  of  configuration  of  the  Amplatzer  Septal
Occluder  (ASO) when placed into small defects. Method:Three ASO devices
(24mm  ,16mm  and  10mm) were placed sequentially  into smaller size  defects
at 2mm  decrements. The  configuration  of the  device  was recorded on  high-
resolution  video. The  change  in configuration  was observed  for  each device.
The  change  in the  disk diameter  and the  interdisk  space were measured  and
the  trend  of  change  documented. Results: As  the  devices  were  placed  into
smaller holes ,the diameter of both the disks decreased  as the thickness of each
disks  increased. The  most  obvious  change  was  the  increase  in  the  interdisk
space with placement  in smaller defects, (see Figure2)  Conclusion:Very  often,
an  oversized  ASO  is  used  for  closure  of  atrial  septal  defects. This  study
confirms  the change in the configuration  of the device in small decrements.

P918
Balloon  valvuloplasty  for  infant  aortic  stenosis;  acute  results  and
subsequent  need  for  the Ross  procedure.
Zellers.TM,  Blair  B.
University  OfTcxas  Southwestern  Medical Center  at Dallas, Dallas,Tcxas,  USA

Balloon  valvuloplasty  (BAV)  is commonly employed  as the  initial therapy  for
infants  with  critical  aortic  stenosis  (AS). There  is little  information  regarding
need  for  subsequent  surgical  intervention  after  BAV, however. We retrospec-
tively  reviewed  our  experience  with  BAV  in  infants  under  6 months  of age
and  their  subsequent  need  for  surgical  intervention  within  the  next  36
months. Variables  examined  were  change  in  aortic  valve  gradient,  develop-
ment  of AI, acute  and short  term  morbidity  and  need  for  surgical  interven-
tion.Twenty  infants with a mean  age of  1.9 + / -  1.6  months underwent BAV
at  our  institution  between  1̂97  and  11̂00; 7  were  approached  from  the
carotid artery.The  peak gradient  pre-BAV  was 73.5 +/-  21.8 mmHg and was
reduced  to  20.3 + / -  17.4  mmHg  (P  <  0.0001),  a  72% reduction.  Nine
patients  (45%)  had  CHF  before  BAV  ; function  improved  in  all  9  pts. No
patient  hadAI  pre-BAV; 14 (70%) developed AI  post-BAV. Three  (15%) had
moderate  to  severe  (3-4+), 5  (25%)  had  mild  (2+)  and  6  (30%)  had  trivial
(1 +) AI.The mean balloon:annulus ratio was 0.96 + / -  0.07, range 0.84 to  1.2.
All  patients  with  AI  had  balloon:annulus  ratios  <  1. Six  (30%)  required
surgical  intervention  15.1 +/-  11 months  after  BAV, range 6 to  36 months.
Five of  the  6  required  a Ross procedure, 4  for  severe AI, 1 for  combination
AS/AI. No patient with trivial AI progressed and only one patient widi 2+AI
worsened  to  3̂4+  AI. There  were no  post-BAV  deaths but  one  patient  died
following  the  Ross  procedure  (18%). We conclude  that  BAV  is an  effective
therapy  for  infant AS. Surgical intervention  was needed mainly  for  those pts.
with  3̂4+  AI immediately  post-BAV.

P919
Transcatheter  closure  of  symptomatic  atrial  septal  defect  (ASD)  in
infancy.
GohT.H.,  Wilkinson  J.L.
Tiie  Royal  Childrens  Hospital, Victoria, Melbourne, Australia

To  assess  feasibility  of  trans-catheter  ASD  closure  in  symptomatic  infants.
Between December  1996 -  September 2000, eight infants  (age 0.2-18, mean
8  months)(3 ^  10.7kg, mean  6.3kg)  underwent  attempted Amplatzer  septal
occluder  (ASO)  closure  for  ASD. Two  neonates  (3, 3.9kg), one  with  critical

PVS  and  one  with  pulmonary  atresia  intact  septum, post  successful  wire
perforation  and ballooning of PV with persisting cyanosis and  successful  trial
of balloon ASD occlusion underwent 7,8mm ASO closure; Fluoroscopic time
(FT)  14 minutes for one and the other under echo guidance only. Four  infants
underwent  closure  with  11 ^  15mm ASO. FT  13 ^  32, mean  24.3 minutes).
One other  infant  had FT 99 minutes with multiple attempts at occluding two
large ASDs; finally,  14mm ASO  successfully  implanted.  Subsequently  noted
cerebral  vascular  ischaemia; gradual  recovery. Another  infant  6kg had  FT 78
minutes; balloon  sized  18mm ASD. Multiple  attempts  at  implanting  sequen-
tially  19mm, 16mm, 15mm ASO failed. There  was haemodynamic  instability
and subsequent  embolic brain phenomena  noted; gradual  recovery  occurred.
Subsequent  surgery  revealed  multiple  fenestrated  ASDs, one  large  (15X
14mm) with  no superior rim  and four  smaller ASDs. Follow up period; (2  ^
48,  mean  23  months).  One  patient  two  months  post  implant  developed
septicemia  and  endocarditis  vegetation  on  device  necessitating  surgical
removal. Other  patients  remain  well with  no  residual  ASD. Trans-catheter
ASO closure  is feasible  in symptomatic  infants; more  demanding  in the large
multiple ASDs and more vigilance required  for technical  skills and haemody-
namic monitoring.

P920
Surgical  treatment  for ASD ostium  secundum  in  the  device  era
Suzuki  S.,  Hughes  M.L.,  Goh  T.H.,  Cochrane A.D.,  Karl  T.R.,  Wilkinson  J.K.,
Brizard  C.P.
Royal  Childrett’s  Hospital,  Melbourne, Australia,  Victoria, Parkville, Australia

Between  1993  and  1999, 284  ostium  secundum  atrial  septal  defects  (ASD)
were  closed  in  our  centre, with  the ASD  being  the  primary  indication  for
intervention. This  was done  surgically  (N=196)  or, since  1996, with  the
Amplatzer  septal occluder  (N=88).This  report  evaluates the evolution  of the
means of closure and the results of  the  respective techniques. The  median  age
of surgical  patients  (45% male)  was 3  years  (6 months  ^  24  years). 28% had
associated  minor  cardiac  anomalies and  10% chromosomal  anomalies. The
median  age of device patients  (36% male)  was 5 years  (6 days ^  60 years). 2%
had associated minor  cardiac  anomalies. There  were no  early or late deaths in
either  group. In  terms  of  morbidity,  3  surgical  patients  had  post-operative
pericardial  effusion  requiring drainage, and  one  developed  mediastinitis.  Of
device patients there were  100 attempted  device implantations in 95 patients.
Two patients suffered  embolic cerebrovascular accident during the procedure,
and  11  had  initial  failure  of  the  implantation. Of  these, 5  had  unsuitable
anatomy  at  catheterisation  (multiple  defects  2, inadequate  rim  1, oversized
defect  1, interrupted  IVC  1) and subsequently  had surgery. Four patients had
later  successful  device  closure. Two patients  await  further  management.  One
device  was surgically  removed eight weeks after  insertion  for  endocarditis. 31
device patients demonstrated  early residual shunting (data  for 83/88). One of
these  patients  had  a  small  residual shunt  at  12 months  follow-up  (data  for
16/31). The  relative  numbers  of  device  to  surgical  closures  for  fossa  ovalis
ASD were  14:22 in  1997,34:25 in  1998 and 24:11 in  1999.We conclude  that
device  closure  of ASD  is associated with  significandy  greater  morbidity  than
surgery. Surgery  is indicated  in younger  patients  and  those  with  anatomical
contra-indications to device closure.

P921
Novel  transseptal  puncture  technique  for  transcatheter  closure  of
complex  patent  foramen  ovale
Robert J.  Sommer, Martin  Ccldman,  Alejandro  Torres, Stephen  A.  Kamenir
Mount  Sinai  Medical  Center, One  Gustave  L.  Levy  Place, NewYork,  NewYork,  USA

Introduction: Transcatheter  closure of  patent  foramen  ovale  (PFO)  may  be
difficult  or impossible in patients with significant  septal overlap (SO) between
septum  primum  (SI)  and  septum secundum  (S2).We  compare  results  using
the  original  atrial  septal  defect"  approach  and  a novel  transseptal  puncture
delivery technique. Methods: 23 patients, age  16 -  72 years, with SO ranging
from  8 ^  16 mm  (mean  =  12.0 +/-  2.4)  underwent  transcatheter  closure  of
PFO  between July  1997  and  November  2000.  In  Group  1  (N  =  9)  the
delivery sheath was passed through the PFO to the left atrium (LA). In Group
2 (N  =  14) a Brockenbrough  transseptal  puncture  was performed just  below
the  site  of  SO, to  pass  the  delivery  catheter  to  LA. SI  and  S2  were  sand-
wiched"  together  between  the  superior  aspects  of  the  device  occluders,
preventing further flow. Results: There  was no  difference  between  groups  in
either  age  or  SO. In  Group  1 there  were  technical  difficulties  with  device
delivery  in 5/9  (55%): failure to  implant  (2), failure  of LA occluder to appose
the  septal  surface  due  to  folded  SI  tissue  under  the  device  (2),  and  partial
collapse  of  LA occluder  (1) in  PFO  channel. Right  to  left  shunting,  by
contrast  transesophageal  echocardiography  (CTEE)  increased  significantly
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after  successful"  device  placement  in  one  additional  patient. There  was
complete acute closure by CTEE  in 3/7  (42.8%) implanted devices. In Group
2,  there  were  technical  difficulties  in 0/14  pts: all  devices  were  implanted,
were  flush  with  the  LA septal  surface  and  were  fully  opened  on  both  sides.
Complete  acute  closure  occurred  in 9/14  (64%). Conclusions: The new
transseptal  puncture  simplifies  transcatheter  closure  of PFO by  eliminating
long SO as a risk factor  for procedural  failure  and poor outcome.

P922
Balloon  pulmonary  valvuloplasty  to  the  small  pulmonary  valve  in
tetralogy of  Fallot.
Sakano,  C.,Yamazaki,A.,  Kuwabara,A.,  Hirokawa,T.,  Katidzawa,  H.,Tatebe,  S.
Niigata
Department  Of  Pediatrics,  Niigata  City  General Hospital,  Niigata,  Niigata, Japan,
950-8739

The  purpose of this study  is to  assess the role of balloon pulmonary  valvulo-
plasty (BPV) in patients with tetralogy of Fallot (TOF), particularly with small
pulmonary  valve. Our hypothesis  is that the pulmonary  valve grows  following
BPV  which  results  in  preventing  from  transannular  patch  at  corrective
surgery. From June  1993 to July  1998,22 patients  (15 males and 7 females)  of
TOF  with  small pulmonary  valve  underwent  cardiac  catheterization,  which
was followed  by corrective surgery.The  age at cardiac  catheterization  ranged
8  mo  to  62 mo  (mean  25+/-13  mo). Six  patients  (Group  1)  underwent
corrective  surgery with transannular patch, and 16 patients (Group  2) did not
require transannular patch.The diameter  of pulmonary  valve was  significantly
smaller  in Groupl  (61.0+/-9.4  % of normal  vs 75.9+/-15.7  % of normal  in
Group  2: p<0.05).  Particularly  in  10  patients  required  repeated  cardiac
catheterization,  5  patients  (Group  3)  underwent  catheterization  only, and
catheterization  as  well  as BPV  were  performed  in  remaining  5  patients
(Group  4). In Group  3, the increase  in diameter  of pulmonary  valve  was not
significant  (73.5+/-15.7  %  of  normal  to  79.0+/-17.1  %  of  normal).
However,  in  Group  4 the diameter  significantly  increased  from  50.6+/-21.4
%  of  normal  to  65.1+/-18.3  %  normal  (p<0.05).  In  conclusion,  small
pulmonary  valve ofTOF  grows after  BPV, which suggests the role in avoiding
transannular  patch  repair.

P923
Interventional  catheterization  after  glenn or fontan  procedures.
*Bialkowski  J.,  Bermudez-Canete  R.,  *Kusa  J.,  Herraiz  I.,  *Szkutnik  M.,
**Mullins  Ch.,  Villagra  F,  Vellibre D.
Hospital  Ramon  y  Cajal- Madrid Spain,  Silesian Centre for  Heart Disease-  Zabrze
Poland, **Texas  Children’s Hospital- Houston Texas,  USA

Introduction: Univentricular heart  patients may need  several operations  before
definitive  result". BT shunt  or  PA banding  often  disrupt  pulmonary  arterial
anatomy. Further surgery on those vessels is difficult. New vessel formation  may
increase cyanosis. Such lesions can be treated in the cathlab, avoiding surgery.We
present  our  experience  in  therapeutical  interventions  in  Fontan-type  (F/G)
operated  cases. Material  and Method:  35 patients  (pts) with  a previous (F/G)
operation  were  catheterized  because  of clinical  deterioration, in one or more
sessions. Ages  ranged  from  3,5 to 30 years, mean 9,3 . Stenosis of one  or both
pulmonary  arteries  were  present  in  17pts. Balloon  angioplasty  (BAP) in 8pts.
Stent  implantation  in  9. Abnormal  vascular  connections  closed  in  12. Coil
occlusion  of the  azygos  vein: 5pts. Bronchial  embolization  for  hemoptisis: 3
(coils or mikro  spheres). Coil occlusion of residual BT: 2. Intrahepatic  venove-
nous fistula closed with an Amplatzer septal occluder, and 1 pt. with unnecessary
IVC-RPA  conduit,  had  it  closed  with  an  Amplatzer  Duct  Occluder.
Unnecessary  IVC-RPA  conduit  closed with  an Amplatzer  Duct  Occluder. In
six pts stents were placed: atrio-pulmonary connection-2, Superior and Inferior
Vena  Cava-3,  iliac  vein  opening-1.  Results:  Pulmonary  branch  stenosis
ballooning: gradient diminished  from  5,6 to 3,lmmHg  and diameter of stenosis
increased  from  2,88 to 6,14mm, mean  values. In stented  patients, same  values
changed  from  5,15 to 0,28mmHg  and 5,2 to 10mm  respectively. Only tempo-
rary  improvement  was observed  in 4/9  pts, treated  with  BAP. All  abnormal
connections  were completely closed. Significant  saturation rise in 2 pts. treated
with  Amplatzer  Occluders  and  in  3/5  pts  with  azygos  embolization.
Conclusions: Follow-up catheterization in patients after (F/G) procedures, with
clinical deterioration, may demonstrate complex lesions, amenable to treatment
in the cathlab, avoiding the added risks of further  surgical procedures.

P924
Extended application of the  retrievable  spiral coil in the treatment of
patent  ductus  arteriosus  with  various  modifications  of the  closing
configuration

LeeJ.K., ChoiJ.Y, KoJ.S., SulJ.H., Lee, S.K.
Division  OfPediatric  Cardiology,Yonsei  Cardiovascular Center, Seoul, Korea

The  transcatheter  closure  of ductus  arteriosus  using  embolization  coil has
been acknowledged  as a standard treatment in small sized ductus, but the limi-
tations in the application to larger ductus have been encountered.To assess the
mid-term results and efficacy  of retrievable spiral  coil in transcatheter  closure
of ductus arteriosus  and to evaluate  the effect  of extended  application  of the
device  to  a  larger  ductus  with  cofigurational  change,  we  investigated  100
patients  (median  age; 30  months, male: female; 67/33  cases). The  obtained
results  were:  l.The  closure  rates (CR) on  12 months  follow-up  were  up to
94%(82  out of 87) in small to moderate sized (<4mm) ductus and 77%(10 out
of  13) in larger ductus (34mm). 2.The narrowest diameter of ductus was larger
in  patients  with  residual  shunt  (4.3–0.6mm)  than  without  residual  shunt
(2.7–l.Omm,p=0.028).  3.We applied  original  shaped  devices in  55 patients
(CR-95%)  and attempted  some  modifications  with  their  closing  configura-
tion such  as: wedge shape; 21cases (CR-100%), cross bar shape; 16cases (CR-
75%), double  coil; 5  cases  (CR-80%), and  reverse  type; 3  cases  (CR-100%).
The  cross bar shape, reverse and double  coil  type embolizations  proved to be
more  effective  in  closing  larger  ductus  (2.5–0.8  mm  vs  3.5+1.0  mm,
p=0.0001). 4.There  were  two cases  in which  the  coil  had migrated into the
distal pulmonary  artery  and one into  the descending aorta on the day of coil
embolization. Retrieval of the migrated  coil and deployment of a second coil
was successful  in all 3 cases. In conclusion, transcatheter  closure of the patent
ductus  arteriosus  with  Duct  Occlud  is  an  effective  and  safe  therapeutic
modality  and  we can extend  its  applications  to  larger  ductus  with  various
modifications  of its closing  configuration.

P925
Wire-Stent  to  impede  progressive  dilation  of  the  aorta:  an  experi-
mental  study
Konrad Due, R.udy Stalmans,Jan van Humbeeck, Marc  Gewillig
UZ  Lcuven,  Lewcn,  Belgium

Patients  with  connective  tissue  disease  (Marfan)  are known  to  suffer  from
progressive dilation  of predominantly  the aorta, resulting  in late  aorta  dissec-
tion, rupture  or  aortic  valve  dilation  & regurgitation. This  study  aimed  to
establish  the  feasability  and  safety  of  implanting  specially  preformed  wire-
stents  in the ascending and descending aorta  in order to strengthen  the vessel
wall. Methods: Different  wire-stents were developped  and deployed  in plastic
life-size  aortic  arch models. The properties for succesfull  deployment  through
a catheter  or sheath were determined. 5 normal young pigs (weight 25-30 kg)
had  different  wire-stents  placed  throughout  the  arch. Four  weeks  after  wire
implantation  (weight  45̂60 kg),  the pigs were examined  by angiography and
sacrified. The  aorta  was inspected  for the  degree  of the  wire’s  in-growth,
thrombus formation, the influence on the aortic wall and vessels branching off
the  aorta.  Findings: The  wire-stent  in  the  ascending  aorta  was difficult  to
implant, and all stents  had migrated  during  the 4-week  period.  1 wire-stent
had migrated retrogradely through the aortic  valve. In contrast, the wire-stents
in  the  descending  aorta  were  easely  deployed, and  retained  their  shape and
position. There  was no  clotting or obstruction  to the  flow, no obstruction  at
branching  vessels, no evidence of distal thrombus embolisation. On histologic
inspection  the  wire  was well  covered  by  intima.  Conclusions:  Because  of
significant  pulsatile flow, a wire-stent  in the  ascending  aorta  was difficult  to
position, and migrated  during  follow-up. A more  complex  stent  needs to be
developped  for  this  position.  In  contrast,  the  wire-stent  in the  descending
aorta proved to  be a low-cost, safe & effective  way of strengthening the vessel
wall.

P926
Minithoracotomy  for Atrial  Septal  Defect  closure: a cosmetic  alter-
native to  device  closure  for the developing  world

John  Heuritson
11  Cumnor Avenue,  Kenilworth, Cape Town, Western  Cape, South Africa

From July  1994 to June  2000, 61  children  had  surgical  repair  of  isolated
secundum  atrial  septal defects  (ASDs) at our hospital through a right anterior
mini-thoracotomy  (4th to 5th interspace)  without other  incisions. The moti-
vation  was  cosmetic  and  rapid  convalescence, and  is presented  as a cheaper
alternative  to transcatheter  device  closure  of ASDs  for developing countries.
Repairs  were  all  done  on  cardiopulmonary  bypass  at normothermia  with a
fibrillated heart. Average bypass time  was 15 minutes (7 to 27 minutes).There
was no operative  or late  mortality  and no  significant  morbidity.  Specifically,
there  were  no phrenic  nerve  palsies, no  wound  infections,  and no  reopera-
tions. Mena  hospital stay  was 5 days. Costing in our country indicates this is a
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significantly  cheaper  option  to  transcatheter  device  closure. The  antetior
mini-thoracotomy  is a  safe  and  effective  approach  for  repair  of  secundum
ASDs and give a cosmetic result superior to more traditional approaches.

P927
Laser-Assisted Balloon Valvotomy  for Pulmonary Atresia with Intact
Ventricular  Septum: Predictors  of  Initial  Success  and  Biventricular
Circulation
Leung,M.P.,  Cheung,Y.F,  Chau,  K.T.
Division  ofPaediatric Cardiology, Department  of Paediatrics,  Grantham  Hospital,Tlie
Unii>ersity of Hong Kong, Aberdeen, Grantham Hospital,  Hong Kong, Chitia

Laser valvotomy with balloon valvoplasty may be effective  in selected patients
with  pulmonary  atresia and intact  ventricular  septum  (PAIVS).We sought  to
determine  factors  that  predict  initial  procedural  success  and  achievement  of
biventricular circulation. Laser-assisted balloon valvotomy was attempted in 9
neonates and infants with  PAIVS at a median  age of  10 (range 3 to 270) days
and  weight  of  3.4  (range  2.6  to  4.8)  kg. Based  on  initial  outcome, group  I
(n=5)  comprised  surviving patients with  adequate  forward  pulmonary flow,
while group II (n=4) comprised those with sub-optimum outcome including
fatality, procedural  failure  or shunt insertion.The demographic, anatomic and
hemodynamic  variables  were  compared  between  the  2 groups. The  atretic
pulmonary  valve was perforated  and dilated in 7/9  babies.The procedure was
abandoned  in one  and  resulted  in  cardiac  tamponade  and death  in  another.
Two  patients  required  shunt  insertion  to  improve  systemic  oxygenation.
Group  I patients had right  ventricles that  were larger  (Lewis index: 13.4–1.5
vs 9.2–0.8,p=0.0016), of tripartite  morphology  (5 tripartite  in group  I  vs 4
bipartite  in group  II, p=0.008), and not  associated with  ventriculo-coronary
sinusoids (0 in group I vs 3 in group II, p=0.048).The  initial outcome was not
related  to  the  age  at  intervention,  hemodynamics, z-scores  of  tricuspid  and
pulmonary  valve annulus or  infundibular  size. There  was 1 sepsis-related  in-
hospital  death. Of  the  6  survivors, 5  (4  in  group  I,  1 in  group  II)  achieved
complete biventricular circulation, 3 after  a second balloon pulmonary valvo-
plasty.The remaining survivor had a bipartite right ventricle that did not grow
and  was  awaiting  1&1/2  ventricular  repair. A  tripartite  right  ventricle  with
absence  of ventriculo-coronary  sinusoids  and a Lewis index  of >  11 predict
initial success and eventual achievement  of biventricular circulation. Bipartite
right  ventricle  may grow  after  the interventional  procedure  and be incorpo-
rated into the biventricular  circulation.

P928
Closure of  atrial  septal  defects with  atrial  septal  aneurysm  using  the
Amplatzer  occluder  ^  immediate  and short-term  outcome
D.  Balaguru,  G.  Shirali, W. Radtke
171 Ashley Avenue, Room  CH601,  SC,  Charleston,  USA

Background: Atrial  septal  aneurysms  (ASA)  occur  in  association  with  atrial
septal  defects  (ASD)  or  patent  foramen  ovale  (PFO)  especially  in  patients
presenting with stroke. Safety and efficacy  of device closure in the presence of
ASA  has  not  been  examined  previously. Method:  Echocardiograms  of  89
consecutive  patients  who  underwent  device  closure  of ASD/PFO  between
February  1997 and February 2000 were studied for presence ofASA. Catheter
procedure  and outcome  were examined. Results: 14 patients were  identified
to have ASA associated with ASD/PFO. Age range  was between  1.4 to 88 yrs
(median=31  yrs). Weight  ranged  from  8.7  to  113 kg (median=55 kg). 7 were
male  and 7 were female.  12 patients had ASD while 2 patients  had PFO. Five
patients  had  history  of  stroke. Multiple  defects  were  present  in  5  patients.
Balloon  sizing  was performed  by pull  through  technique. ASD  size  by TEE
ranged  from  0 ^  21 mm  (median=10mm). Balloon  stretch  diameter  ranged
from  4  ^  28  mm  (median=15  mm).  Sixteen  devices  were  placed  in  14
patients. Size of Amplatzer  device  ranged  from  7 ^  26mm (median=14 mm).
No  complications  were  observed.  Redundancy  and  excursion  of  atrial
septum  was eliminated  in 8 patients and  diminished  in the  rest. One  patient
had small  residual defect  immediately  after  closure  (93% complete  occlusion
rate), which  had  resolved  at  6 months  follow  up  (100% complete  occlusion
rate at 6 months). No stroke  was reported during follow up. Conclusion:ASA
occurs  with  a significant  frequency  in  patients  referred  for  device  closure  of
ASD/PFO.  Successful  closure  of ASD/PFO  with  ASA  is  feasible  using
Amplatzer  ASD  occlusion  device  and  is  safe. Immediate  and  short-term
results  were  similar  to  patients  who  did  not  have  ASA  associated  with
ASD/PFO.

P929
Follow-up  After Transcatheter  Device  Closure  ofVentricular  Septal
Defects  in  Infancy

Michael Rigby, Ramanjit  Dhillon,Alan  Magee
Sydtxy  Street, London, United Kingdom

Follow-up AfterTranscatheter  Device Closure ofVentricular  Septal Defects in
Infancy Michael Rigby, Ramanjit  Dhillon, Alan Magee An increasing number
of patients  are  undergoing  transcatheter  closure  of ventricular  septal  defects
(VSD). Since  1991, fifteen  infants  from  1̂12 months have undergone  closure
of aVSD using the  17mm Bard Rashkind umbrella in twelve and the Amplatz
ductal  occluder  in three. During  this period, the procedure  was  unsuccessful
in four, because the defect  was too large and two additional patients required
surgery because  of malpositioning  of the device. When  the  remaining  fifteen
patients were assessed to determine the outcome of the procedure, four out of
six  with  a  perimembranous  defect  had  partial  or  complete  right  bundle
branch  block. On  Holter  monitoring,  all  patients  remain  in  sinus  rhythm
without  atrial or ventricular premature beats.With  transthoracic and transoe-
sophageal  echocardiography,  a  residual VSD  was  present  in  three,  two  of
whom  had  a  perimembranous  defect.  Mild  tricuspid  regurgitation  was
present  in  four. The  Doppler  derived  right  ventricular  systolic  pressure  was
22̂34  (mean  28)mmHg. No  patients  had  left  or  right  ventricular  outflow
tract  obstruction. One  patient  has developed  aortic  incompetence  and  in
three  additional  patients  with  a  perimembranous  defect,  the  left  ventricular
device  is  in  apposition  with  the  right  coronary  aortic  leaflet.  At  cardiac
catheterisation, small  residual  defects  were  confirmed  in  four  patients  (mean
QPQS  1.4:1; mean pulmonary  arterial systolic pressure 25mmHg. Following
transcatheter device closure of ventricular septal defects  in infancy, all patients
are symptom  free. Right bundle branch block  is present  in some patients, and
four  with  a perimembranous  defect  have  developed or  have the  capacity  to
develop aortic regurgitation or subaortic stenosis because of protrusion of the
left  ventricular device in the left  ventricular  outflow  tract.

P930
Incidence  of residual  leakage  after catheter  intervention  is higher  in
medium  sized than in large  persistent ductus  arteriosus
Sutttiegardh,J., Soderberg, B., Solymar, L.
Stnorslottsgat 1, Gothenburg, Sweden

We  reviewed  the  results  of  catheter  closure  of  persistent  ductus  arteriosus
(PDA)  in  124  consecutive  cases  performed  in  our  institution  from  1995  to
November 2000.76 girls and 48 boys, median age 3 years (0.31̂6.8 years) and
median  weight  15.1  kg  (5.4̂72  kg) were  treated. Two  cases had  had  earlier
surgery  for  PDA and  in  two  catheter  closure  had been  performed  using  the
Rashkind  device. Rashkind  devices were used in 7, Sideris in 2,Amplatz duct
occluder  in  10 patients  and  Cardioseal  in one. 86  Cook  coils, 15 PFM  coils
and  12 Gianturco  coils  were  implanted  in  the  remaining  104 cases. On  nine
occasions  coib  embolized  to  the  pulmonary  circulation. All but  one  were
retrieved.  Reintervention  was  performed  in  five  patients  (4%).  Surgical
extraction  of  a  17mm  Sideris  device  was needed  due  to malposition  of  the
device before release. One cook coil impossible to unscrew from, the delivery
catheter  dislodged to  the left  femoral  artery  and was surgically removed. The
incidence  of patients with complete  closure of the  PDA increased  from  60%
immediately  after  the intervention to 95% at follow up three years after  treat-
ment. A  significantly  higher  proportion  of  residual  leak  was  found  three
months or later after  catheter intervention of middle sized PDAs (2.1-3 mm)
compared  to  small  (0.5-1.9  mm) or  large  PDAs  (>3  mm)  as measured  by
angiography  (p=0.016).The  higher rate of complete closure  in large  PDAs is
probably  due  to  the  use of Amplatz  devices  in  these  cases  in  later  years. We
conclude  that a high  rate of PDA closure  was achieved by catheter  treatment
(95%) at three years follow  up. To further  improve outcome a change of treat-
ment strategy in patients with middle sized PDAs seems most  important.

P931
Transcatheter  Closure  of  Atrial  Septal  Defects  (ASD)  in  Children
Under  Six Years of Age
Radtke  WAK,  Shirali GS,  Gottliebson  WM.
Medical  University  of  S.C.,  165  Ashley Ave,  PO  Box  250915,  Charleston,  SC,
USA

We  report  the single center  experience with device occlusion of ASD using
the Amplatzer  Septal  Occluder  at preschool  age, the  typical  age  of  surgical
closure. Device occlusion was attempted  in 41 patients with a median age of
4.2  years  (1.4 -  5.9  years), median  weight  of  15.2 kg  (8.7 -  33.5  kg)  and a
mean QP/Qs  of  1.9,  and accomplished  in  all. Seven patients  had more  than
one  defect. Defect  size ranged  from  2 to  16 mm  by echo with the  stretched
diameter  ranging  from  5  to  24.5 mm. Seven  additional  interventions  were
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performed  in  5  patients:  coil  occlusion  of  Blalock-Taussig  shunts  in  2,
pulmonary  artery  stent  in  2  and  coil  occlusion  of  patent  ductus  in  3. Two
devices  were implanted in one patient. Device  size  ranged  from 4 to  26 mm
(median  15 mm). Implantation  from  the right internal jugular  vein  was done
in 2 patients. Procedure time  was 40-190 min  (median  110 min) with  11̂42
min  of  fluoro  time  (mean  17 min). There  were  no  device  embolizations  or
other  major  complications. One patient developed  transient AV block, which
resolved at the  end of the procedure  and the marker  band detached from the
delivery  sheath  in  one  patient.  Complete  occlusion  of  the  defects  was
achieved  in  31/41  (77%)  at  24  hrs, in  30/35  (86%)  after  6  months  and  in
25/28  (89%)  after  one  year. Multiple  and  larger  defects  were  associated  with
residual  shunt. There  were  no  late  complications. We  conclude  that  elective
transcatheter  closure  of ASD  at  preschool  age  using  the Amplatzer  Septal
Occluder  is safe and  effective.

P932
The  immediate  and  follow-up  results  of  balloon  angioplasty  in  65
children with  native  coarctation
Tevfik Karagoz,  Canon Ayabakan, Dursun Atehan,Arman Bilgic,Ayhan  Celiker.
Department of Pediatric  Cardiology,  Hacettepe  Unh>ersily,  Sihhiye,  Bestekar  sokak,
28/9,  KavakUdere, Cankaya, Ankara, Turkey

The  aim of this study  is to review the results of our  balloon  angioplasty in 65
pediatric  patients  with  native  coarctation  of  the  aorta.  Our  experience
consists of 68 balloon  dilation  procedures  in  65 pediatric  patients  (35 males,
30 females), 25 of them  as isolated coarctation of aorta, others associated with
various other  cardiac anomalies.Their  right arm systolic blood pressures were
141.1–26.2  mmHg  (mean–SD).  With  balloon  dilation,  mean  systolic
gradient  decreased  from 54.3–18.9 mmHg to 17.1+12.3 mmHg, coarctation
diameter  increased  from  3.1 –1.4 mm to 7.3–2.1  mm  after  the procedure  by
angiography.  Peak  systolic  gradient  was  reduced  successfully  in  40  (62%)
patients  and  6  (9%)  of  these  patients  (10  day, 2,4,5,12  month,  6  year  old)
represented  recoarctation  in  the  follow-up  period  between  1,3-6  months.
Three of these 6 patients were redilated successfully  by second balloon angio-
plasty. Procedure  was  partially  successful  in  22  (34,4%)  patients.  Balloon
angioplasty  and  valvuloplasty  were  simultaneously  performed  in  7  patients
and  both  procedures  were  successful  in  five of them. The  mean  follow-up
duration  was 23,2–3,8  months. The  mean  systolic  gradient  by  echocardiog-
raphy  was  19,4–8,0 mmHg  and  mean  systolic blood  pressure  was  118–15,5
mmHg  in  the  last  follow-up  visit. Complication  rates  were  remarkably  low,
with  1 early and  1 late aneurysm  formation  (3.1%) and transient  pulse  loss in
4 (6,1%)  cases. One  case died of rupture of a Berry aneurysm after a  successful
dilation. Due  to  recoarctation  or  residual  gradient  or  aneursym  formation  6
(9.2%)  patients  (associated  with  additional  cardiac  anomalies)  required
surgery.We conclude that balloon angioplasty is a  safe and effective  method of
treatment  in discrete native coarctation of aorta. Both balloon angioplasty and
valvuloplasty  procedures  can  be  performed  effectively  to  the  patients  with
aortic  coarctation  and  stenosis. There  are  contraversies  in  the  literature,
however  we  believe  that  balloon  angioplasty  of  discrete  native  CoA  in
newborn  and  infants  under  one  year  is  effective  and  safe, and  we  recom-
mending balloon angioplasty  as the  first  choice  as well  as in older children.

P933
Distortion of magnetic  resonance  images  by embolized  coil
Yasukochi S, NakazawaT, Satomi C, ImaiT,Takigiku K, IshidaT, HaradaY,Takeuchi
T, Kondoh Y  Nagano Children’s Hospital,  3100  Toyoshina,  Toyoshina,  Minami-
Azumi-gun, Nagano,Japan

Background: Although  coil  embolization  for  patent  arterial  duct(PDA)  has
become  popular,  it  is not  clear  how  far  magnetic  resonance  images  (MRI)
after  coil embolization  is distorted  around the embolized coil.The purpose of
this  study  is  to  determine  the  spatial  range  of  distorted  MRI  by  various
embolized  coils  in  both  horizontal  and  vertical  direction. Methods:  Using
Gyroscan T5-NT(0.5T)  (Phillips  Medical)  and  sigma  advantage(GE)  (1.5T)
with  surface  coil, MRI  of phantom  made of Acryl  plate with  a 2cm distance
lattice  was  investigated. The  phantom  was placed  in  5mM  Cupper  Sulphate
solution to visualize the lattice on MRI , to the center of which the  following
coil was attached  ; (1) Stainless steel coil: Gianturco(5mm),Jackson  detachable
coil  (JDC)  (5mm, 8mm)  (2)  platinum  coil;Tornade(5mm),  (3)  Inconel  coil;
Mreye (5mm). MRI ofTl  orT2 weighted spine echo parallel to the phantom
plate  with  10mm  slice  thickness  were  obtained. Results:  Stainless  steel  coil
distorted  and  lost  the  MRI  images  around  the  coil  both  in  horizontal  and
vertical direction, proportional  to the coil diameter and the number of coiling
as well  as to  the strength  of magnetic filed gradient, i.e.JDC(8mm)  distorted
12cm  wide  in  the  horizontal  plane  and  14cm  wide  in  the  vertical

direction(Figl). No  distortion  of MRI  were  found  in platinum  and  Inconel
coil. Condusion:The commonly  used stainless coil for  PDA loses and distorts
the MRI  of organs located in axial and sagittal direction of the coil, while the
Inconel  coil shows no  distortion  and provide  a chance  for  future  diagnostic
MRI  examination  of cervial and upper chest  cavity.

P934
Percutaneous  closure  of  Patent  Ductus  Arteriosus  with  Gianturco
coils.
Jaramillo,  M., Kajita, L.J., Mariani,J.,  Costa, F.A  .,  Soares,A .M.,  Este\>es,A.,
Horta, P.E., Lemos,P., Martinez
lnstituto  do Corafao  (InCor) -Av.Dr  Eneas de Carvalho Aguiar,  44, Servi(o  de
Hemodinimica  e  Cardiologia  Intervencionista,  InCor- HC,  Sao Paulo,  Sao  Paulo,
Brazil

We  evaluated  our  immediate  and  short-  term  results  of  transcatheter  coil
closure  (TCC)  of  Patent  Ductus Arteriosus  (PDA)  using  single  or  multiple
Gianturco  coils.  From January  1996  to  August  2000, TCC  of  PDA  was
attempted in 163 patients (114 female  and 49 male), at median age of 6.2 years
(6 months to 52 years). Coils were placed by the  transarterial  femoral  route in
all cases.The median PDA diameter  was 2.54 mm  (1 to 5 mm), 252 coils were
implanted  varying from  1 to 4 coils per patient. Closure  was successful  in  156
patients,  with  immediate  oclusion  in  83  and  after  fifteen  minutes  in  75. We
reviewed  the  echocardiographic  follow  up  of  49  patients, with  immediate
success  in  60%, after  three  months  in  94% and  97% in  6 months. The  most
common  complication  was  retrievable  coil  migration  to  pulmonary  artery
(21 patients).We conclude that coil closure of PDA is an effective,  safe and low
cost therapy.

P935
Coil  occlusion  of patent  ductus  (PDA)  without  detachment  mecha-
nism  is  safe  and  effective: experience  of 200 consecutive  cases.
Radlke WAK.
165 Ashley Avenue, PO Box 250915,  Charleston, SC,  USA

The  single  center  experience  of 200 consecutive  transcatheter  occlusions  of
PDA using long Gianturco  coils without  detachment  mechanism  is reported
with  regard  to safety  and  efficacy. Transcatheter  coil occlusion  was attempted
in  201  and  accomplished  in  200  patients  with  a median  age  of  2.8  years  (1
month  ^  58 years)  and  a  median  weight  of  13.1  kg  (3.3  ^  91.9  kg). The
smallest ductus diameter ranged from  0.1 to 7.8 mm with a mean of  1.7  mm.
Coils  were  selected  and positioned  to fit into  the  ductal  ampulla. Coils  were
delivered  without  snare or  forceps  technique. Aortography  was performed  10
minutes  after  placement; color  flow echocardiography  was performed  2̂12
hours  and  six months  after  placement. Coils with 4-6  loops  were  implanted
transarterially  in  90%.  1̂3  (mean  1.2)  coils  were  implanted. Median  fluo-
roscopy  time  was  12  min  (4̂37 min).  Inadvertent  embolization  to  the
pulmonary  artery  occurred  in  1%. Transient  pulse  loss  was observed  in 2%.
There  was no pulmonary  artery or  aortic  arch  stenosis. 75% of patients  were
discharged  the  same  day. Complete  closure  was  achieved  in  82% after  10
minutes, in  93% after  2̂12  hours, and in 98% after  6 months.There  were no
late  complications. Conclusion: Transcatheter  occlusion  of  the  PDA  using
long Gianturco coils  is safe and effective  without  detachment  mechanism.

P936
Percutaneous  balloon  valvuloplasty  in  neonates  and  infants  with
pulmonary  valve  stenosis
Jaramillo, M.,  Kajita, L.J.,  Horta, P.E.,  Gamma, M.,  Mariani,J.,Afiune,J., Esteves,
A  ., Lopes, AA.,  Martinez, E.E.
lnstituto do Corafao  (InCor)-  Av  Dr. Eneas Carvalho  de Aguiar,  44,  Servifo  de
HemodinAmica e Cardiologia Inten’emionista, Sao  Paulo, Sao Paulo, Brazil

We report  our experience with pulmonary  valvuloplasty in children  less than
one  year of  age and  review both  immediate  and mid-term follow up results.
From May  1994 to  May 2000, forty consecutive patients less than one year of
age  (23  female)  with  pulmonary  valve  stenosis  (PVS)  underwent  catheter
balloon  valvuloplasty, at median  age of 5 months  (2  days to  11 months)  and
median  weight  of  6.2  kg  (2.3  to  9.7  kg). The  clinical  presentation  in  the
neonatal group (10 cases) was poor feeding (n=2), heart murmur (n=2), heart
failure(n=l)  and  cyanosis  requiring  Prostaglandin El  infusion  in  5 cases. In
the  infant  group  (30  cases)  ,  15 patients  were  asymptomatic,  9  presented
fatigue  or  dyspnea  and 6 had  cyanosis. Percutaneous  femoral  vein  access was
used in  all patients , dilation with single balloon in 29 cases, double balloon in
2 and progressive dilation in 9 cases. Immediate  success (gradient  less than 30
mmHg)  was  observed  in  98%  of  patientes.  The  complications  were
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infundibular  spasm  in  6  patients, arrhythmias  in  2, low  cardiac  output  in  2,
vein thrombosis in one and death due to cardiac perforation in one.At the end
of median follow up of 3 years (6 months to 6 years), 4 patients had restenosis
with  reintervention  in  3  and  medical  management  in  one  patient  with
Ebstein’s anomaly.Thirty one patients were symptoms free and five lost  follow
up. Our  results suggests  that  catheter  balloon  valvuloplasty  is  an  appropriate
procedure for management  of PVS in neonates an infants.

P937
Role  of intraoperative  echocardiography  in pediatric  catheter  inter-
vention
Wakako  Himeno,TcijiAkagi,  Masahiro Ishii,Yasuki  Maeiw,  Motofumi  Iemum,Yoko
Sugahara, Hirohisa  Kato.
61’ Asahi-machi,  Fukuoka,  Kurume,Japan

Background:  Clinical  advantages  of  interventional  treatment  for  pediatric
heart  disease  is  less  invasive  comparing  to  cardiac  surgery, however,  even
recent  advantages  of  cardiac  interventional  treatment  could  not  reach  ’no
complication  procedure’. We  evaluated  the  clinical  efficacy  of  intraoperative
echocardiography  in  various settings of pediatric  cardiac intervention. Since
1997  through  1999, 154  interventional  catheterizations  were  performed,  of
which  28 procedures underwent  intraoperative  echocardiography  in  combi-
nation  with fluoroscopy. These  cohort  were  consisted  of  17  cases with ASD
closure, 13 cases with  PDA closure, 3 cases with pulmonary  atresia and  intact
ventricular  septum, and  5  cases with  stent  implantation  of pulmonary  vein.
Results:  In  cases  with ASD, all  intraoperative  echocardiography  underwent
transesophageal  and  had  advantages  for  the  information  of  multiple  septal
defect, Eustachian  valve and septal  limbs. In  patients  having  multiple  defects,
echocardiographic  information  was  valuable  for  catheter  approach  through
the largest  defect  and selection  of device size. In  11 cases with  PDA, intravas-
cular  ultrasound  imaging  from  the  descending  aorta  or  main  pulmonary
artery revealed the protrusion of coils into the  vascular lumen. In 2 cases with
neonatal  PDA, transthoracic  echocardiography  guided  the  appropriate  posi-
tion  of  coil  implantation  and  protrusion  of  coils.  In  cases  with  pulmonary
atresia, guide wire puncture of atretic valve was performed under the guidance
of transthoracic echocardiography.The  tip ofjudkins  right catheter  was moni-
tored  during  the  procedure  to  be fixed at  the  center  of pulmonary  valve. In
cases  with  stent  implantation,  transthoracic  echocardiography  revealed  the
optimal  site  for  stent  implantation  and  the  relationship  to  other  pulmonary
veins. Conclusion: Although  our  limited  experiences  were  not  reached  any
statistical significance  for  the support of efficacy  of intraoperative echocardio-
graphy, this  convenient  technique  would  contribute  safer  procedure  and
reduction of avoidable complications related to cardiac catheter

P938
Detachable  coils  (COOK)  for  easy  closure  of  Fontan-fenestrations.
Experience  over  4 years.
Gravinghojf, L.M.,  Esser,R.,  Kallctiberg, R.,  Urban, A.  E.
Children!  Heart  Center  Sankt  Augustin,  Cermany,  Sankt  Augustin,  Germany

Closure  of  Fontan  fenestrations  using  septal  occluders  (Amplatzer.Cardio-
Seal)  has become  an  accepted  method. We  used  detachable  coils  for  closure
with good results. 12 patients  (age 5 - 1 7  years) with  modified  Fontan  circu-
lation and small fenestrations ( 3 - 4  mm) were catheterized  50 months  (range
23 ^  207  months)  after  surgery. Closure  of  fenestration  was thougth  to  be
necessary because  of arterial  desaturation  due  to  increasing R-L  shunt. After
cpmlete catheter study the fenestration  was passed with a 4 F Berman balloon
catheter  and  after  inflation  of the balloon the  fenestration  occluded. After  20
minutes  closure  under  continuous  measurement  of  oxygen  saturation  and
venous  pressure. If the  pressure  remained  unchanged  and the oxygen  satura-
tion increased, closure  was thougth to be possible. According to the  measured
size  of  the  fenestration  detachable  coils  (COOK)of  adaequate  size  were
placed  and  the  position  controlled  by  angiography  before  detachement.
Oxygen  saturation  increased  from 88% (median)  to  93 %  (median). In  two
patients  additional  communications  were  detected  after  closure  and  were
occluded  in  the  same  way. In  two  other  patients  the  venous  pressure  did
increase to  20 mmHg  dureng balloon  occlusion. Coil  clusere  was  therefore
not performed. All patients stayed on Heparin  for two days and on Aspirin  for
at  least  6 months. All  coils  remained  in  position  and  showed  no  excessive
thrombosis. In two patients a residual shunt  was seen  on echo  for  5 months.
Oxygen saturation  remained  stable and  5 ^  10 % higher than before  closure.
In conclusion  we  think  closure  of Fontan  fenestration  is an  effective.easy  to
perform  and cost saving way of dealing with this problem.

P939
The  effect  of  transcatheter  closure  of  atrial  septal  defects  upon  the
cardiopulmonary  response to  exercise
RlwdesJ,  Patel H,  Hijazi  ZH.
Floating Hospital for  Children,  150  Washington Street  #313,  Boston, MA,  USA

Background: Past studies have found that surgical repair of atrial septal  defects
(ASD) may impair the chronotropic response to exercise and usually produces
little, if any, improvement  in exercise capacity. Purpose: To examine the  effect
of transcatheter ASD closure upon exercise function. Methods: Seven pts aged
7̂48  (median  22)  yrs performed  peak exercise  tests before  and  1̂7 (median
1.5)  mos  following  ASD  closure  using  the  Amplatzer  Septal  Occluder.
Results: Prior  to  ASD  closure, the pts’ exercise  function  was  only  mildly
depressed. A single APC  was observed  in one  pt. Following ASD  closure, no
change  was detected  in any of the exercise parameters studied.Three  isolated
APC’s  were  observed  in  one  pt  and  2  isolated  PVC’s  were  observed  in
another. No  more  complex  ectopy  was detected. Conclusion: Transcatheter
ASD  closure  does  not  promote  exercise-induced  rhythm  disturbances  and
does not adversely effect  the choronotropic response to exercise. However, the
exercise  function  of  children  and  young  adults  with  ASD’s  is  usually  well
preserved  and, in short term follow-up, is not enhanced by transcatheter ASD
closure.

P940
Improved  Patent  Foramen  Ovale  Closure  Results  with  a  Modified
Hybrid  Sideris  Device
Elizabeth  C.  Doherty,  Michael  M.  de Moor,  Pedro L.  Sanchez,  E. B.  Sideris, Igor F
Palacios.
VBK  615,  Massachusetts  General  Hospital,  55  Fruit  St.,  Massachusetts,  Boston,
USA

Aim: The  aim  of  this  study  was  to compare  two  different  types  of  Sideris
device  for  PFO  closure  in patients with  cryptogenic  stroke. Methods: From
January  1995 to May 2000, 81 pts with history of paradoxical embolic  stroke
underwent PFO closure.They  were divided into two groups (grps) according
to  the  device  used:  Grp  S  (Standard  Sideris  device:  occluder/counter
occluder, n=34)and grp H (Hybrid Sideris device: occluder/inverted  counter
occluder,  n=47). Results: There  was no  significant  difference  between  the
groups  in  balloon  stretched  diameter  (12.4  vs  10.8mm).  Pts  in  grp  H  were
older  (52  vs 43  yrs, p=0.01). Complications, reinterventions, occlusion  rates
and  residual  shunt  were  compared. There  were  no  recurrent  strokes. 4pts  in
grp S and none  in grp H  (11.8% vs 0%, p=0.02)underwent  reintervention  (3
surgical and  1 additional percutaneous device placement). Overall  cumulative
rate  of  success  (effective  occlusion, no  reintervention)  at  13+/-12  months
follow up was 88% for grp S  and  100% for grp H (p=0.02). Shunt was defined
echocardiographically  as either  full  occlusion  (no shunt), effective  occlusion
(no  or  trace/small  residual  shunt  ,1mm), or  large  residual  shunt  (color jet
width >lmm). Effective  occlusion was achieved immediately  in 97% of grp S
pts  vs 100% for  grp H(immediate  full  occlusion  was 26% in grp  S vs 34% in
grp H).At  1  year  follow  up full  occlusion was achieved in 46% of grp  S  vs 70
in grp H; effective  occlusion  was 91%  in grp  S vs  100% in  grp  H  at  1 year.
Large residual shunt occured only in grp S pts (3% immediately  and 9% at one
year). Conclusion: Transcatheter  closure  of PFO  in  pts  with  cryptogenic
stroke  is achieved with  high  success rate  using the  Sideris device. The  use of
Hybrid  Sideris device  is superior  to the  Standard, yielding higher  full  occlu-
sion, effective  occlusion  and cumulative success rates.

P941
Stentdilation  of  middle  aortic  syndrome  complicated  by  aortic
rupture
Bjorn Soderberg*, Martin  Delle,  Lars  Lcnn
*Division  of  Cardiology, Tlie  Queen  Silvia  Children’s  Hospital  and  Department  of
Radiology, Sahlgrenska University Hospital), Smorslottsgatan  1, Gothenburg,  Sweden

Middle aortic syndrome  is an entity with multifactorial  ethiology. Recendy, it
is  considered  best  to  treat  this  stenosis  with  percutaneous  angioplasty  and
stenting. We  hereby  report  a  case  treated  this  way, complicated  by  aortic
rupture. A  16 year old  girl  was referred  for  hypertension  and  a diagnosis  of
middle aortic syndrome from an MRI-scan. She was first catheterized in June
2000, receiving two Palmaz stents in tandem.They  were dilated with  an 8mm
balloon,  without  complication. The  patient  came  back  for  redilation  in
October  2000. We used a 12mm balloon  with  up  to  8 Bars of pressure. This
resulted  in good  expansion  of  die stented  area, except  for  a short  ring-like
stenosis. Here  the  diameter  was unchanged, being  6,5  mm. The  result  being
less  than  optimal,  we  decided  to  continue  with  a  12mm  high-pressure
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balloon.This resulted in a uniform  diameter of 10-11 mm and with only 2 mm
Hg  in  residual  gradient. No  vascular  tears could be  detected  on  angiography.
Two hours after the procedure, the patient was complaining of chest pain. A CT-
angiography revealed an aortic rupture at the site of the ringlike stenosis. There
was a massive hemorrhage  around the  aorta, spreading down  retroperitoneally
and  in  to  the  subpleural  space. In  the  Pediatric  department  we  did  not  have
access to wall stents, so the patient was transferred to the Radiology Department
of the  nearby  adult  hospital. From  the other  groin  we  placed  a  13mm/50mm
Hemoban  wallstent. Due  to  the  hemodynamic  instability of  the  patient,  the
stent was placed without a preceding angiography. However, control after place-
ment  showed  no  residual  leakage. Follow-up  has  showed  a good  result  with
normal blood pressure and good dimensions of the descending aorta.

P942
Percutaneous  Implantable  and  Retrievable  Pulmonary  Arterial
Band: Early  animal  experience
K C  Chan, B K  CkasonJ  M  Bright, M M Boucek.
University of Colorado Health Sciences Center and Colorado State University. Denver
and Fort  Collins,  Colorado, Denver,  USA

Main  objective:  Feasibility  study  of percutaneous  implantable  pulmonary
arterial band  (PAB). Methods: 8 animal subjects  (2 dogs/mean weight  8.9 kg,
6 lambs/mean  weight  4.75 kg; 4 terminal, 4 survivor). Percutaneous  implan-
tation of pulmonary  arterial band" made up of a self-expanding  nitinol  wire
mesh with  a restrictive luminal tunnel. Preliminary  sizing  was estimated  from
human  measurements. Angiography and hemodynamics  following  PAB were
documented  acutely  and  after  chronic  implantation.  Survivors  were  main-
tained with  usual care and were studied 2 to 6 weeks after implantation at cath
and  at  post  mortem  study. Results: Total  of  11 successful  implants, 2  in  main
pulmonary  artery  (PA),  9  in  branch  PA.  Device  size  ranged  from
7.51̂4.5mm.  PA  size  ranged  from  5.5  to  11.5mm.  6  implanted  devices
resulted  in  an  ideal  PAR" whilst  5  were  considered  non-ideal. All  ideal  PAB
show  angiographic  patency  of  the  PAB  (Figure  1)  with  pressure  gradients
from  213̂5(mean 28.25)mmHg. All Non-ideal  PAB show total  or  near  total
occlusion  of vessel due to  inability of the  oversized device to  assume appro-
priate  configuration.  Device/vessel  ratio  in  ideal  PAB" was  1.55  whilst  in
non-ideal  PAB was 1.8. Angiography showed patency up to 6 weeks. None of
the  devices  embolized.  In  fact,  they  were  resistant  to  movement  unless
retrieved  into the sheath. Post-mortem  study showed a thin layer of fibrin  on
the  device  with  a patent  lumina. Histology  did  not  show evidence  of  distal
thrombi. Successful  retrieval  by direct  vision  using snares  were  possible in  4
devices up  to 6 weeks after  implantation. Histology  revealed damaged  intima
but intact muscularis and adventitia. Conclusion: Percutaneous  delivered  PAB
is feasible.With  appropriate  device to  vessel size ratio.The device was retriev-
able at late follow-up  leaving an intact  vessel lumen.

P943
A  new  intracardiac  ultrasound  probe  ^  Monitoring  of  transcatheter
closure of septal  defects: First experience  in  animal  models
R.  Grabitz,A.  FrankeU,  H.P. Kuhl#,J.  GrafU,  K. FilzmaierU,  M.  Vogel#,  M.C.
Seghaye*,  P. HanrathU
Pediatric Cardiology University Hospital  Kiel;  #Medical  Clinic  I,  *Pediatric
Cardiology,  University  Hospital Aachen,  Germany

Peri-interventional  monitoring of transcatheter  closure  of atrial  septal  defects
(ASD) utilizes fluoroscopy and transesophageal  echocardiography  (TEE).TEE
might  either  be  uncomfortable  for  the  conscious  patient  in the  cath  lab  or
impossible  in  the  animal  lab  evaluating new  devices due  to the  physiological
anatomy of the animals. Our  aim  was to examine  the feasibility  of monitoring
catheter-based  interventions with a new intracardiac ultra-sound (ICUS).A  10
French  steerable  ICUS  catheter  with  longitudinal  array  (5-10MHz,
AcuNavTM Acuson), capable of 2D  imaging, PW-, CW-, and color  Doppler
was tested in a porcine and ovine model of ASD (n=4 each, weight 20 -  60 kg,
age 2 to 8 month) where the foramen  ovale was dilated by angioplasty leading
to a ASD of 4  to  12 mm  in diameter. The  ICUS catheter  was Introduced  via
11F sheath  from  the right jugular  vein into the right atrium. Several interven-
tions/procedures  (puncture  of  the  interatrial  septum,  angioplasty  foramen
ovale, placement  and retrieval of prototype  closure  devices)  were  monitored.
One single ICUS probe was used for all experiments which lasted between  1,5
and 6,5 hours.The  image quality  was equivalent to standard TEE, no mechan-
ical interference  was seen during any of the procedures performed. The  ICUS
probe allows from now on echocardiographic monitoring of the evaluation of
interventional procedures in animal models at the level of conventional TEE. It
may of advantage in clinical situations where aTEE approach is not well toler-
ated in conscious patients in the cath lab avoiding general  anesthesia.

P944
Coil occlusion of systemic venous collaterals in hypoplastic left heart
syndrome.
Rachel Andrews, Robert Tulloh, Mr David Anderson
11th  Floor, Cuy’s Tower,  Guy’s Hospital,  St Tliomas’ Street, London,  UK

Aim: After  stage  II reconstructive  surgery for hypoplastic  left  heart  syndrome
(HLHS), there may be flow via systemic venous collaterals to the atria, causing
desaturation. Following  one  case, where  an apparendy  insignificant  collateral
identified  at catheterization  before  stage  II  required  surgical  ligation  after-
wards, we  aimed  to  assess the  frequency  of such  collaterals, and  determine
whether  coil  occlusion  prevents  the  need  for  surgical  ligation. Patients  and
Methods: Cardiac catheterization  was performed on 25 children with classical
HLHS  between  July  1998  and  November  2000:  10  before  stage  II  at  a
mean(se)  age of 7.1(0.5) months and weight of 6.8(0.3)kg; and  15 before stage
HI at 35.5(1.2) months and  13. l(0.5)kg. Aortic oxygen saturations  (SaAo) and
pulmonary artery pressures (pPA) were recorded. Angiography  was performed
into the  left internal jugular vein to look for venous collaterals. If present, they
were occluded with Cook MReye coils.Angiography  was repeated to  confirm
occlusion, and SaAo and pPA remeasured. Results: No  further  collaterals were
found before stage II, and 9/10 have undergone hemi-Fontan without compli-
cation.  Collaterals  were  identified  in  5/15  cases  before  stage  III, and  were
successfully  occluded with  1-3  coils without complication. Mean SaAo before
occlusion  was 81.2(2.2)% in those with collaterals, compared with 88.8(1.1)%
in  those  without  (p=0.02), but  there  was no  difference  in  pPA between  the
two groups. After  coil occlusion  mean  SaAo rose to 84.6(1.9)% (p=0.03), and
mean pPA rose from  13.0(1.7) to 15.4(2.0)mmHg (pO.OOl). 10/15 have since
ungergone  the  Fontan  procedure  without  complication.  Conclusion:
Angiography  should  be  performed  at  catheterization  before  stage  II  and  III
surgery  for HLHS, to exclude systemic  venous collaterals. If present, they may
be safely and effectively  occluded with coils to improve saturations and prevent
the need for subsequent  surgical ligation.

P945
Treatment  of the  aortic  coartaction  with  the  palmaz  stents  in  chil-
dren and adults, follow  up for seven years with twin helicoidal tomo-
graph
Macuil C.  B., Gutierrez  L.H.,  AndradeJ., Motta G,  Rodriguez S.M., Hucrta
H.D.,  Metieses B.A.
Mar del Nectar #21,  Col.  Cd. Brisa, Naucalpan Dc Juarez, Mexico, Mexico,

The traditional treatment  for the Aortic Coartaction  has been surgical, and later
on  with  balloons. But  now, we know  that, in  several  occasions, no  matter  the
treatments, several patients  would  recoarctate, specially  in  the  cases with  some
hypoplastic  degree  . In  1993, we  started  working  in  the first patient  with  the
Takayasus Artheritis. Succesful  results were obtained with this first patient, who
is still  asymptomatic  and gradient  of zero. Along  the  last seven  years, we  have
been working in 67 patients with aortic coartaction and hypoplastic descending
aorta.The  patients’age ranged from  1.6 to 37 years (med. 6.7 years).The diam-
eter of the aortic coartaction  was from  2.2 mm. to 4.7 mm. (med. 3.7), and the
gradients  were from  30 mmHg to 70 mmHg (med. 50 mmHg). In 29 patients,
predilatations had to be made with a balloon with  a diameter of 5mm. to get
across with the device. In 64 patients only one stent  was used  for each one, and
in  three  patients we  used two stents (Palmaz 308). Results: Sixty five of all the
patients were dilated  or reopened  successfully, and the results are as follows: Of
the 29 patients, two had been predilation with a balloon, and they presented the
formation  of  an aneurism,although just  the  dilatation  with  the  balloon  had
been  successful, which  made  us think  in the  implantation  of the  stents. In  the
other  38  patients  the  implantation  was  like  a primary  implant.  In  65 of  the
patients, the  dilatacion  was successful,  and the  gradients  were  0. In  two of the
patients, one  is still  with  a gradient  of  10 mmHg. and  the  other  one  with  23
mmHg and  they are asymptomatic. Fifty  seven percent  have been  followed  up
with twin helicoidal tomography, and we know the aortic arc looks normal, the
stents  on  place, doesn’t  look  stenotic, and  the  aneurisms  have  disappeared.
Conclusions: The treatment  of the aortic coartaction with the stents is the most
impressive result, and  the  follow  up  should  be  with  another  kind  of angio-
graphic catheterization, like helicoidal  tomography.

P946
Transcatheter  PDA  closure  with  four  different  devices
(Gianturco.Gianturco-Grifka,  Sideris: Regular  device  and  the  new
patch), four  years of experience  in  137 patients.
Macuil  CH.  B., Gutierrez  L.H.,  Meneses  B.A.,  Rodriguez  S.M.,  Huerta H.D.,
Barrios N.R.,  Sideris, E.B.
Mar del Nectar #21,  Col.  Cd. Brisa, Naucalpan  De Juarez, Mexico, Mexico
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Hospital Central Militar Mexico  D.F.Transcatheter  P.D.A. Closure  for  several
years has been the most common way to correct these defects, we present  four
different  systems to close pda’s: the most common  is the Gianturco  Coil, and
we used 96 coils in 93 patients, in three we used double coils.The diameter of
the  P.D.A.’s  was  1.3  mm. to  5.5  mm. The  most  common  type  of  P.D.A. was
type E. In  42 patients, we used 42 Gianturco-Griflca  Devices, and the diame-
ters were  as follows: one patient  with  2.5 mm. P.D.A diameter, and  in 41 the
diameter  was from 4.2 mm. to  8.0  mm. In two patients  we used  two  regular
Sideris Devices, and the diameter  was, in the first patient,  14 mm., and in  the
second  patient  the  diameter  was 5 mm. Our  last patient  was a 43  years  old
female, with a pulmonary pressure equal to the sistemic pressure.The diameter
of  the  ductus  was  21̂22 mm. and  we  used  the  new  Sideris  Device, whose
name  is the  Patch. RESULTS: In  the first 96  patients, from one  day  to  four
years of the closure, 100% remained  succesfully  occluded. In three patients, at
six months  of the  closure, a new  coil  had  to be  used, and the  occlusion  was
succesful.  In two patients the coils were lost, which  were unable  to be recov-
ered, the  defect  was finally occluded  with  bigger  coils. The  patients  are  still
asymptomatic,  and  the  ductus  occluded. The  results  with  the  Gianturco-
Grifka  were  as follows: in 40 patients the P.D.A. was succesfully  occluded, and
remained without  leaks.The most common PDA. type  was E. In one of two
patients, the  device  have  embolized five minutes  after  the  implant, and  was
retrieved  through the  femoral artery; later  the ductus  was occluded  with  two
coils, while  in the second, when  the  device embolized  is still unknown, with
possibilities  of happening  in  the fourth  day  after  the  implant; the  device  was
also  retreived  through  the  femoral  artery  (7  mm.  device),  with  another
succesful  double  coil  implantation.  In  the  last  three  patients, two  regular
Sideris devices were used; the first, a P.D.A. type B with  14 mm., was succesful
at  the first try, and  after  one year, the  ductus remained  occluded; the  second
patient, after  three months, remained  with  a trivial leak. The  last  patient  was
occluded  with the new Sideris device  (Patch), and the ductus  was  succesfully
occluded;  after  five  months  the  patient  was  still  asymptomatic.  In  every
patient,  the  follow  up  has  been  through  transthoracic  echocardiography.
CONCLUSIONS:  The  P.D.A.  oclussion  with  several  different  devices
demonstrate  that  all of them  are  effective  and  safe, with one  device  for  every
kind  of  defect.  For  example, the  ductus  type  B  can  be  occluded  wih  the
regular  Sideris  Device, and  in  some  special  cases  (larger  ductus)  with  the
Patch, taking  into  account  each  technical  problem  for  every  device  in  the
implant. Great  care must be taken while choosing

P947
Complete  occlusion  of  extravascular  vascular  anomalies  using
Amplatzer(r)  occluders.
James Y.  Coejolm  Dyck,Joyce  Harder*.
Division  of Pediatric Cardiology,  Universities of Alberta  and  *Calgary,2C383,  Walter
Mackenzie  HSC,  Alberta,  Edmontott,  Canada

Occlusion  of unwanted  vascular  anomalies  may be  necessary  to  achieve  and
maintain  circulatory  stability. Surgical  ligation  is  usually  successful,  but  tran-
scatheter  approach  is  less traumatic  with  a shorter  hospital  stay. A variety  of
devices  are  available  but  not  all  suitable  for  large  anomalies. Amplatzer(r)
Septal  and  PDA Occluders  (ASO.APO)  are new  effective  atrial  septal  defect
(ASD) and patent ductus arteriosus (PDA) occluders under  investigation.This
study  evaluate  the  efficacy  of  these  devices  in  occluding  large  unwanted
extracardiac  vascular  anomalies. Between  March  1998  and July  1999, seven
patients  age  0.4  ^  16.4, mean  7.8  years  had  their  anomalies  occluded  by
catheter  under  general  anesthesia. The  anomalies  are: axillary  artery fistula
(n=2), aortopulmonary  collateral  (n=l),  left  cardinal  vein  (n=2)  modified
Blalock-Taussig  shunt  (n=l)  and  hemiazygos  vein  (n=l).The  occlusion  in
twq patients (cardinal and hemiazygos veins) was performed  as an emergency
after  bidirectional  cavo-pulmonary  anastomoses. Two  devices  were  used  in
one  of the  patient  with  axillary artery  fistula, and one  device  each  in the rest
(total  8: 2 ASOs  and  6 APOs). All  anomalies  were  occluded  immediately
except  one  (cardinal  vein)  which  was  totally  blocked  2 months  later. There
were  no  procedural  complication  or  blood  transfusion.  All  but  two  patients
(emergency procedures) were discharged 24 hours after the device placement.
Beside being  effective  ASD  and  PDA occluders, the Amplatzer(r)  Occluders
are  excellent  for  transcatheter  blockage  of  large  unwanted  extracardiac
vascular anomalies.

P948
A  bioptome  with  variable  flexibility  for  transfemoral  endomyocar-
dial biopsy  in infants  and toddlers.
Coe,J.Y.
Division  of  Pediatric Cardiology, University  of Alberta,  2C383,  Walter  Mackenzie
HSC,  Alberta,  Edmonton,  Canada

Monitoring  progress  after  heart  transplantation  by  endomyocardial  biopsy  is
generally  an  accepted  approach. The  bioptome  may  be  introduced  via  the
femoral  vein or the jugular vein. In the transfemoral  approach, a long shaped
sheath  is usually used to guide the bioptome into the right ventricle to biopsy
the  ventricular  septum. The  bioptomes  currently  available  are  relatively  stiff
making it difficult  at times to negotiate the bend in long sheath from the right
atrium  to  the  right  ventricle, particularly  in  infants  and  toddlers. The  stiff
bioptome  may straighten  the shaped sheath causing it to pop out  of the right
ventricle. This  may  be  avoided  by  using a bioptome  that  can  made flexible
while  negotiating  the  right  atrial  -  right  ventricular(RA-RV)  bend. The
objective of this study  is to evaluate a bioptome of stainless steel construction
with  variable  flexibility  (Sparrow  Hawk, ATC Technologies  Inc.Woburn,
MA). The  oval jaw  head  made  from  proprietary  hardened  steel  permitted
sharper bioptome in a floppy shaft  without compromising axial force.The jaw
cup  (3.1 by 3 by 3 mm)  gave a very acceptable  tissue volume. The  bioptome
was introduced  via a 6 or 7 Fr sheath negotiating the RA-RV bend  without
difficulty.  All  procedures  were  well  tolerated  without  perforation  or  other
myocardial injury.This bioptome of variable flexibility should be the device of
choice  for  endomyocardial  biopsy  in  infants  and  toddlers  using  the  trans-
femoral  approach.

P949
Single  Center  Intermediate-Term  Outcome  of  Transcatheter
Secundum  Atrial  Septal  Defect  Closure  Using  the  CardioSealyiy"
Septal  Occlusion  Device.
Lane  GK,  RJiodesJF,  Mesia  CI,  Beers JA,  Toth AH,  Latson  LA.  Tlie  Cleveland
Clinic Foundation,  Cleveland,  Ohio.
Department  of Pediatric Cardiology  IM41,  9500  Euclid Avenue,  Ohio,  Cleveland,
USA

Background: The  CardioSealyly" septal  occlusion  device  has been  used  in
clinical  trials  since  7/96  for  secundum  atrial  septal  defect  (ASD)  closure.
Methods: Cleveland Clinic data  from patients enrolled  in the prospective trial
of the CardioSealyly" device  were analysed  for incidence of residual  leak, the
need  for  further  intervention  and  major  complications.  Chest-X-ray,
transthoracic-echocardiography  (TTE)  and  electrocardiography  were
performed  at  1, 6,  12  and  24  months  post  deployment.  Results:  Sixteen
patients (14F/2M), median  age  18 years (5->66)  with  a Qp/Qs  of  1.8  –  0.3
and ASD size of  10 mm –  2.5, had deployment of 23->33mm  CardioSealyly"
devices.  Fluoroscopic  balloon  stretched ASD  diameter  was  13.5mm  –  2.5
with  device/balloon  stretched  diameter  ratio  of  2.1  –  0.3. Immediate TEE
demonstrated  no  leak in  1/16,  trivial/small  leak in  11/16 and moderate  leak
in 4/16  of patients. All  patients  have been  clinically  reviewed  more  than  12
months post-procedure  with a median follow-up of 2 years  (0.99-2.95).TTE
demonstrated  a persisting leak  more  than  trivial/small  in  3/16  at  1 month,
1/15  at  6  months,  1/13  at  12  months  and  1/11  at  24  months. The  right
ventricular  end-diastolic  dimension  decreased  by  a median  of  18.5% by  1
year.  Device  arm  fracture/s  were  found  in  3  patients  by  6  months  post
implantation  with  1 additional  later  fracture. There  have  been  no  clinical
complications.  Conclusions: The  CardioSealyly"  device  can  be  implanted
safely  in  hemodynamically  significant  ASDs with  a subsequent  reduction  in
the size of the right ventricle.The presence of arm fractures  was not  associated
with  functional  failure  of  the  device. There  is  a trend  for  residual  leaks  to
decrease over the first 6 months and only  1 patient  has a leak large enough  to
consider further  intervention in the medium  term.

P950
Balloon  dilatation  (BD)  of  Neonatal  severe  /  critical  pulmonary
stenosisn  (PS): Single  Center Experience.
Makram  R.. Ebeid, Mary Anne  Kosek, Charles  H.  Gaymes,James  A Joraitsen.
2500  N.  State  St.,  Mississippi,Jackson,  USA

BD of PS  differs  in the neonate from the older child. We performed  a retro-
spective  review  of our  patients’ (pts.)  data, who  underwent  BD  as  neonates
(< 30 days old) because of severe / critical PS; (defined  as right  ventricle pres-
sure (RVP) >  systemic or requiring prostaglandin  (PGE1). Methods: Between
July 1997 and November 2000,39 pts. underwent BD. Seven pts. fit the inclu-
sion  criteria. Three  pts. were  on PGE1, 4  on  ventilator,  1 on  supplemental
oxygen. Age  range  was 2 - 1 4  days  (median  3.5  +  7); weight  3.4  +  .34  Kg
(range 2.9 -  3.7). RVP decreased from 103 to 59 mm. Hg, the ratio of RVP  /
systemic  decreased  from  1.47  to  .57. There  were  no  mortality  or  major
complications. Two  pts. required  PGE1  for  an  additional  2̂3  weeks. They
were discharged with oxygen saturation  (sats) in the low 80s (> 95% 8 weeks
after  discharge). One  pt.  with  severe  tetralogy  of  Fallot  and  kinked  shunt
underwent BD  with  increase  in the  sats from low 70 on  oxygen to high 80s
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on room air. Follow ^  up (F/U) period ranged from  0̂24  months, (median  10
+  10). One pt. who had BD of functional  pulmonary  atresia  (PA) had residual
severe PS with 90 mm.Hg gradient. She underwenta  second BD with reduc-
tion of the gradient to 6o mm.Hg immediately post procedure and to 25 mm.
Hg on  latest F/U. 2 pts with the most  severe stenosis  have >  3 +  pulmonary
insufficiency  (PI). No pt. has yet required surgery. Doppler derived gradient in
all pts. is <  25 mmHg. Conclusion: Neonatal BD  offers  a successful  approach
to  the  management  of  severe  /  critical  PS. The  residual  gradient  will  likely
regress or later BD can be performed. The  PI seen after  balloon  is most  likely
related to the nature of the  valve itself and  is usually well tolerated.

P951
Antegrade  valvuloplasty  of  critical  stenoses  in  infants  using  a  low
profile  high  pressure  balloon  catheter
CoeJ.Y.,DyckJ.
Division of Pediatric  Cardiology,  University  of Alberta, 2C383,  Walter  Mackenzie
HSC,  Alberta, Edmonton, Canada

In  1994, a high pressure (10 atmosphere), low profile  (3.5  Fr shaft)  was devel-
oped to deliver stems and dilate stenoses in infants. Over  the past 6 years, the
catheter  (NuMed  Inc., Hopkinton,  N.Y.)  was  used  in  critical  aortic  stenosis
(AS, n=10, mean age 47.7 days, range 6 hrs ^  82  days) and pulmonary stenosis
(PS, n=15, mean  age  18.4  days, range  18̂9  days). Transvenous  antegrade
approach  was used in  all patients. Transductal  guidewire  (GW)  approach  was
used  in  all  PS. Umbilical  arterial-venous  GW  loop  was  used  in  2 AS. 0.018
inch GW  was used all patients. Inflating the balloon  (7̂10 mm diameter)  2̂4
times reduced  the peak systolic gradient  in AS for 57–7.4  to 13–2.5 mmHg,
and in PS from 58.8–4.4 to 11.8–2 mmHg. Apart  from  brief hypotension and
transient  arrhythmia  with  the  first  inflation, the  procedure  was well  tolerated
without peripheral vascular injury myocardial damage in most babies. One AS
need  reballooning  and another surgical repair  of the mitral  valve damaged by
the  catheter  procedure. Three  PS  with  hypoplastic  right  ventricles  needed
aotopulmonary  shunts. One  of  the  remaining  12  PS  underwent  successful
reballoong  for  recurrent  stenosis. This general  purpose  high  pressure  balloon
catheter  permits  effective  and  safe  antegrade  dilation  of  critical  stenoses  in
neonates  and  infants.

P952
Variations  in  atrial  septum  and  PFO  morphology:  Effects  on  tran-
scatheter  PFO  closure  techniques  and  outcome
Vincent}., El-Said H.,  Grijka  R.,  Mullins  C,  Nihill M.,  Pignatelli  R.  Houston
Texas  Children’s  Hospital,  Pediatric Cardiology Department,  6621  Fatntin,
MC2-2280,  Houston, Texas,  USA

Purpose: To  evaluate  the  effects  of  atrial  septum  and  PFO  morphology  on
transcatheter  PFO  closure  techniques  and outcome. Methods: Retrospective
analysis  of  angiographic  (angio)  and  transesophageal  echo  (TEE)  data  was
performed  on  17 pts (median  age 42 yrs; range  24̂66) who underwent  PFO
device closure  from  4/001̂1/00.  Angio and/or TEE  imaging was used on  all
pts to  assess: septal and PFO morphology, PFO diameters (non-stretched  and
stretched),  device  placement  and  residual  shunt.  Compliant  angioplasty
balloons  were  used  to  obtain  stretched  PFO  diameter.  CardioSEAL  septal
occluder devices (NMT Medical, Inc., Boston, MA) were implanted in all pts.
Results:  Septal  morphology  (SM)  was  flat  in  7/17  pts  and  aneurysmal  in
10/17. PFO morphology (PFOM)  was simple (flaps)  in 5/17  pts and complex
in  12/17. Complex  PFOM  included  tunnel-shaped  (8/12)  and  fenestrated
(4/12)  with  fenestrated  PFOs  occurring  only  in  pts  with  aneurysmal  SM.
Non-stretched  PFO  diameters  were  significantly  smaller  than  stretched
(mean/Std  deviation: 4.8mm/l.l  vs  10.6mm/3.4, p<0.01). Overall  device
size:stretchted  diameter  ratio  (DEV:SD)  was 3.7:1  (range  2.2-9.1). DEV:SD
ratio  was significandy  larger  in pts with  aneurysmal  SM and complex  PFOM
compared  to  pts  with  flat  SM  and  simple  PFOM  (mean  3.9:1  vs  2.6:1,
p<0.05). Device placement  was successful  in all pts and there were no compli-
cations. Effective  closure  (trivial or no  residual shunt)  at  time of implant  was
achieved  in  16/17  (94%). Conclusion: Variations  in  atrial  septum  and  PFO
morphology  are frequently  encountered and should be carefully  assessed prior
to  transcatheter  PFO  closure. Modifications  of current  closure  techniques,
such as use of compliant angioplasty balloons to determine stretched diameter
and use of larger devices for pts with aneurysmal SM or complex PFOM may
lead to more  accurate  device placement, improved  effective  closure rates and
fewer  complications.

P953
Transcatheter  closure  of  secundum  atrial  septal  defects  in  pediatric
patients  with Amplatzer  device.

BilgicArman, CelikerAlpay, Ozkutlu  Suheyh,Ayabakan  Canan, KaragozTevfik.
Hacettepe  University, Pediatric Cardiology Department, Sihhiye, ANKARA,  Turkey,
6100

We  report  our  clinical  experience  with  the  newly  developed  Amplatzer
device in transcatheter  closure of thirty-eight  atrial septal defects  (ASD).The
mean age of the patients was 8.1 +/-6.2  years (range: 2.5̂33  years).They were
selected  according  to  the  location  and  size of  the  defect  by  transesophageal
echocardiography  (TEE). All procedures were performed  under general anes-
thesia  with  fluoroscopic  and TEE  guidance, following  a routine  hemody-
namic  evaluation  in  the  catheter  laboratory. The  optimal  device  size  was
selected  after  the  balloon  sizing  of  the ASD’s. One  patient  had  pulmonary
valve stenosis with  a pressure  gradient  of 60 mmHg between  right  ventricle
and  pulmonary  artery. A  successful  balloon  dilatation  was performed  to  this
patient  during ASD  closure. The  patients  received  24-hour  heparin  infusion
and  were  discharged  at  24 hours, after  an  evaluation  with  x-ray, ECG, and
echocardiography. They  were on 3-5  mg/kg/day  aspirin  and infective  endo-
carditis prophylaxis  for 6 months after  the procedure. Reassessment  was done
at  first  month  and  every  6 months  thereafter  with  echocardiography  and
Holter monitoring. Mean ASD size was 12.1+/-3.9  mm at TEE, and 18.3+/-
4.1 mm  at  balloon  sizing. The  mean  size of the device  was  18.9+/-4.1  mm.
The procedure time and the fluoroscopy time were 47.6+/-19.6 and 12.4+/-
5.3  minutes respectively. Immediately  after  the  procedure  5 patients  (14.7%)
had  small  (color  Doppler  reaching  1̂2 mm  beyond  the  disc  of the  device),
and  15 patients (44.1%) had trivial shunts (TS: <lmm).TS  remained  in only 5
of  them  during  discharge, and no  shunt  was observed  at  second  evaluation.
None  of the patients  had major  complications. Junctional  rhythm  developed
in  a patient,  and  another  patient  had  frequent  supraventricular  extrasystoles
without  symptoms. Amplatzer  is an effective  and safe device  for  transcatheter
closure of ASD in pediatric  patients, with especially  very low rates of residual
shunt  and  complications.

P954
Effective  transcatheter  perforation  and  valvuloplasty  of  pulmonary
atretic  valve using  a coaxial  radiofrequency  catheter: a multi  centre
experience
CoeJX,  *CheathamJ.P,  **JavoisA.,DyckJ., ***Villnave D.
Division of Pediatric Cardiology, University of Alberta, Edmonton,  *Ncmours Cardiac
Center,  Orlando, **Hope  Children’s Hospital, Chicago, ***NuMED  Inc.,
Hopkinton, 2C383,  Walter  Mackenzie  HSC,  Alberta,  Edwonton,  Canada,  T5G
2B7

Pulmonary  atresia  with  intact  interventricular  septum  and  adequate  right
ventricle  may be successfully  treated  by transcatheter  means. The  imperforate
pulmonary  valve may  be  perforated  using approaches  varying  from  a simple
stiff  wire  to  an elaborate  laser  system.  Puncture  using  radiofrequency(RF)
energy is gaining popularity.We report  the multi centre experience of the clin-
ical application of a 2  Fr coaxial RF catheter  we developed  and tested initially
in  an  experimental  lamb  model.  Under  general  anesthesia,  six  neonates
weighing  2.0 -  3.8  (mean  3.2  –  0.3)  kg  with  pulmonary  atresia  and  intact
interventricular  septum  underwent  antegrade  transvenous  perforation  of  the
imperforate  pulmonary  valve  using the  coaxial RF  catheter. Via  a 5  Fr  right
Judkin coronary or cobra catheter placed just below the atretic valve as a guide
catheter, the RF catheter  was introduced  and advanced to the  valve. Using 2 ^
10 watts RF energy the valve was punctured to allow immediate placement  of
a 0.014’ coronary angioplasty guide wire. Replacing the guide and RF catheter
with a balloon angioplasty catheter, valvuloplastey was completed in the newly
perforated  valve. Apart  from  transient  arrhythmias  and  brief  hypotension, all
procedures  were  successful  without  myocardial  perforation  or  peipheral
vascular injury. Prostaglandin El  infusion  used to maintain ductal patency  was
discontinued  after  the  procedure. To date, no infants  required  a second proce-
dure  by surgery or catheter. In one patient, oxygen saturation  improved  from
60%  after  the  procedure  to  over  90% in  the  subsequent  months  without
further  intervention. We conclude  that  RF  perforation  to  facilitate  valvulo-
plasty of the imperforate  valve in pulmonary atresia using the 2 Fr coaxial RF
catheter  is not  only  successful  and  effective,  but  safer  by permitting  balloon
dilation of the pulmonary valve immediately after puncture.

P955
Ventricular  septal defect  closure  using the gianturco-grifka  vascular
occlusion  device
Ernerio T.Alboliras,  Stephen  G.  Pophal, Anthony  E  Cutillelta,  Carlos E.  Ruiz
Section of  Pediatric  Cardiology and Department  of Pediatrics,  Rush-Presbyterian-St.
Luke’s  Medical Center,  Suite  #770,  1653  West Congress Parkway, Illinois, Chicago,
USA
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The  Gianturco-Grifka  Vascular  Occlusion  Device  (’Grifka  bag’)  has  been
used for occlusion  of abnormal  vessel supply  in arteriovenous  malformations
and in patent  ductus arteriosus too  large for  standard  coil  embolization. The
device  consists of a nylon  sack within which  filler  wire  coils  are placed. The
bag-like  configuration  allows  for  placement  of  the  device  into  pouch-like
structures, such as those seen in some ventricular septal defects.We report  the
use  of  this  device  on  six  patients  with  paramembranous  ventricular  septal
defect  with  tricuspid pouch (’aneurysm  of membranous septum’). One of six
had a priorVSD patch repair with residual defect  at the paramembranous area.
There  were 4 males and 2 females; median  age =  5 yrs, and median weight  =
26 kg. All had restrictive, hemodynamically  small ventricular septal defects not
contiguous with the aortic  valve. Placement  of the  Grifka  bag was  successful
in 5 of 6 patients. Complete  immediate  closure  of shunt  was obtained  in 3 of
5 patients.Two of 5 had residual tiny ventricular septal defect  at the rim of the
bag. These  two  patients  underwent  supplemental  placement  of  Gianturco
coils  to  occlude  the  shunt, with  partial  success. There  were  no  untoward
complications. All  patients  were  discharged  one  day  after  the  procedure.
Echocardiographic  follow-up  after 6 ^  423 days (median =172  days) demon-
strated  findings  similar  to  the  immediate  post-procedure  echocardiogram
with  no  migration  of  the  device. Summary: The  Gianturco-Grifka  Vascular
Occlusion  Device  is  an  alternative  and  safe  method  for  closure  of  selected
paramembranous ventricular septal defects.

P956
Percutaneous  closure  of  atrial  septal  defect  with  the  Amplatzer
Septal  Occluder  in adults.
Ibrahim, R., de Guise, P., Dore,A., Merrier, L.A.  Montreal Heart Institute
5000  Belanger Est,  Quebec, Montreal, Canada

This  study  reviews our  experience  with  transcatheter  closure  of atrial  septal
defect  (ASD) in adults using the Amplatz Septal Occluder. From June  1999 to
October  2000,53 patients  (34 female,19  male; mean  age 44,2 years  (19-73))
had closure of a ASD. Procedure  was done under general anesthesia with fluo-
roscopic  and  transesophageal  echocardiographic  (TEE)  guidance.  Patients
received antibiotics and heparin during the procedure followed by aspirin and
endocarditis  prophylaxis  for  6 months. Clinical  evaluation  and  transthoracic
echocardiogram  were  done  at  24  hours,  1, 3  and  12 months. ASD  sizes  on
TEE  ranged  from  8̂26mm  (mean=17,3), streched  diameter  was  12̂36mm
(mean=23,9)  and  size  of the shunt  was  1,2̂5:1  (mean=l,9:l). Devices sizes
ranged  from  12̂36mm (mean=23,7).The  device  was sucessfully  deployed in
46/53 patients. The  fluoroscopy  time  was  73̂8min  (mean=12,8)  and proce-
dure time 12-135min (mean=36,6).We  failed  in 7 cases (defect too large in 5,
technically  impossible  in 2).There  was no mortality but  2 patients  had  major
complications: air  embolism  in a coronary  artery  and  tamponnade  24 hours
later. In another patient, thrombus was detected on the device but disappeared
at  48 hours  and  the  patient  was put  on  coumadin.  Intracardiac  shunt  was
detectable  in  all  patients  immediately  after  the  procedure. Two  patients  had
residual shunt of more than  2mm at 24 hours that persisted  at  1 month  and 3
had small shunt  at 24h with complete  disappearance  at  1 month. 22 patients
have  completed  the  12 month  follow-up  and  are  clinically  asymptomatic.
Conclusion: Amplatz  Septal  Occluder  can  be  easely  and  safely  deployed  in
adults with excellent short and intermediate term results.

P957
Cardiac  troponin  t  in detection  of myocardial  injury during  routine
cardiac catheterization  procedures  in  pediatric  patients
Alehan Dursutt,Ayabakan  Canon,  Celiker Alpay.
Hacettepe  Uniivrsity, Pediatric Cardiology Department, Sihhiye, Ankara, Turkey

This  study  aims  to  investigate whether  intracardiac  catheterization  produces
myocardial  damage  on  pediatric  heart.  Five  blood  samples  were  collected
(basal, immediate  post  procedure, at 4,12  and  24  hours  after  the  procedure)
for troponin T and creatine kinase MB (CKMB)  from  48 consecutive patients
(age: 5.34+/-6.03  years). The  patients  are  studied  in  groups  of  congenital
heart  defect  (group  A: with  pulmonary  hypertension,  group  B: cyanotic
patients, group  C: others), age, duration  of  procedure,  medication  taken
(patients treated  for congestive heart failure  versus patients without  this treat-
ment), and number of contrast injection  sites. The peak troponin levels (PTL)
in groups A, B, and C were 0.32,0.05,0.02  ng/ml  respectively  (p<0.05).The
clinically  significant  increase  of troponin T  (from  0.01  to  0.32  ng/ml)  was
only observed in group A.The mean peak CKMB level was 16.3,7.3, and  5.1
ng/ml in groups A, B, and C respectively with clinically significant  increase of
CKMB in all the groups (p<0.05). Patients widi procedure time >30 minutes,
and  <1  year old  patients had higher PTL than  the  ones with  shorter  proce-
dure time, and older patients (p=0.013 and p<0.001 respectively). Mean PTL

of patients receiving treatment  for  congestive heart  failure  was  (0,33+/-0,39
ng/ml)  higher  than  of  patients  without  treatment  (0,03+/-0,01  ng/ml;
p<0.001). The  number  of  injection  sites  was  not  correlated  with  PTL.
Younger  patients  with  more  complex  cardiac  pathology, pulmonary  hyper-
tension, and  especially compensated cardiac failure  are under  risk of myocar-
dial damage during cardiac catheterization.

P958
Perforation  of  the  pulmonary  valve  by  radiofrequency  followed  by
pulmonary  balloon  valvuloplastly  in  the  treatment  of  patients  with
pulmonary  atresia with intact  ventricular  septum
Si7i«, CMC;Abujamra, PA; Comes, L.F. C ;  Mattos, R  P, Lima, V C; Paola ,A A  ;
Cawalho.A  C  C
Alamedajauaperi  910Apto  164, Sao Paulo, Brazil

Perforation of the pulmonary  valve by radiofrequency  followed by pulmonary
balloon  valvuloplasdy  in  the  treatment  of  patients  with  pulmonary  atresia
with intact  ventricular septum  Silva, CMC;Abujamra,  PA;
Gomes, L.F. G.;  Mattos, R  P, Lima.V  C;  Paola  , A A  ; Carvalho, A  C  C
Universidade  federal de  Sao Paulo -  EPM ^  Sao Paulo- Brazil The  treatment
of patients  (pts.) with pulmonary  atresia  (PA) and intact septum remains with
surgical  results  not  as  good  as  for  others  types  of  congenital  heart
disease. Recently  pulmonary  valve  (PV)  perforation  with  radiofrequency
followed  by pulmonary balloon  valvuloplasty  (PBV)  have been an alternative
for these cases.The aim of this study was to analyze the outcome of our  initial
experience  with  this technique. Between  May  1996 to July  1998,7  patients
(pts)  with  disease  underwent  pulmonary  perfuration  with  radiofrequency
followed  by PBV in our  centre. All cases were  initially  select by  echocardio-
graphiy, had  a tripartite  RV, patent  infundibullum  and  absent  RV  to  aorta
connections  with  dependent  coronary  circulation. These  echo  findindings
were  confirmed  by RV angiography  before  procedure. All pts, but one  were
female  Their  age ranged from  3 days to 4 years, with a mean of lyrlmo. Five
pts  previously  underwent  surgery  (Blalock Taussig  Shunt). Their  weight
ranged from 2,5 to  13 Kg, mean of 6.6kg. RV presure was suprsystemic in all.
The  tricuspid  annulus  ranged  from  9.8  to  19  , mean  of  13.4  mm  , Z  value
ranged  from  -0.4  to  +0.11.  PV  perforation  was  possible  in  all  pts, but  one
(case6), although  PBV was possible only in 3 (43%) .The energy  used ranged
from  10 tO 50watts.The  procedural time ranged from  2hs40min to 6hs40min.
As complication lpt  had persistent bleeding at the site of puncture, that led to
death 38hs later, a pericardical  effusion  (lpt), cerebral stroke without  sequelae
(lpt)  and a venous thrombosis (lpt). In conclusion the perforation  of the PV
by radiofrequency  followed  by  PBV is a promising alternative to the  surgical
treatment  in the most  favorable  cases of PA with  intact  ventricular septum .

P959
Intraoperative  stenting of pulmonary  artery  stenosis
Aluquin VPR*, Black MD**,  Coll AC*, Vazquez  C*, FeinsteinJA*
Divisions  of  Pediatric Cardiology*  and  Cardiothoracic  Surgery**;  Stanford
University, Palo Alto, California,  USA, 94304

Background: Transcatheter  placement  of  balloon-expandable  stents  has
proven  useful  in  the  treatment  of pulmonary  artery  (PA)  stenosis  in  chil-
dren. We report  our  initial  experience  with  intraoperative  PA stent  place-
ment  as  an  adjunct  to  surgical  repair.  Methods:  Patients  who  underwent
combined  surgical reconstruction of the right ventricular  outflow  tract  and
intraoperative  stenting  of  the  pulmonary  artery  were  identified  via  retro-
spective  chart  review. Intraoperatively,  Palmaz stents  (Cordis  Corporation)
were mounted  on  ZMED  (B. Braun  Medical,  Inc.)  or  PowerFlex  (Cordis
Corporation)  balloons  and delivered under direct  visualization, without  use
of  fluoroscopy  or  guide  wires. Results: Nine  stents  were  implanted  in  six
patients (median age 8.8 years [range 5.5-  13], weight  33.2 kg [16.7-67.2]).
One patient required  bilateral stents and two required multiple  stents in the
same  vessel. Three  patients  had aortic compression  of the  PA not  amenable
to  surgical  repair,  and  three  had long-segment  ostial  obstruction  or  vessel
kinking. All  stents  were  prepared  and  deployed  in  less  than  15  minutes.
Using maximal balloon inflation size as the final diameter, the mean  PA size
increased  from  8  mm  to  14  mm (p=0.001).Two  patients  had the  proximal
stents trimmed  after  expansion. Patients with  aortic  compression  of the  PA
had  successful  relief  of  the  compression.  Minor  complications  included
three balloon  ruptures  (without  sequelae), and  one  stent  migration  during
inflation  necessitating a second stent  to  treat  residual stenosis. Conclusions:
In  patients  who  require  both  RV outflow  reconstruction  and  relief  of  PA
obstruction,  a combined  approach  using  intraoperative  stenting  is  feasible,
safe and  effective.  Benefits  include  decreased  radiation  exposure  and short-
ened  length  of  hospital  stay  when  compared  with  standard  transcatheter
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techniques. When  compared  with  surgical  arterioplasty,  intraoperative
stenting  appears  to  offer  the potential  to  reduce  cardiopulmonary  bypass
time, although  this requires  substantiation.

P960
Aortic  angioplasty  for  native  aortic  coarctation  in  adolescents and
adults: an experience  from  a brazilian  institution
Carlo B  Pilla, Carlos AC  Pedra,  Cesar A  Esteves,  Sbgio  LN  Braga,  Luciano  N
Sousa, Valmir F Fontes
Av  Dr Dante  Pazzatiese 500, R  Bage 139,  apto  184, CEP 04012-140,  Sao
Paulo, SP, Brazil, Sao Paulo, Sao  Paulo,  Brazil

There  is  little  data  on  the  outcomes  of balloon  dilation  for  native CoA
(NCoA)  in adolescents and adults. In this study, we report our experience with
this  procedure. Between  11/86  and 08/2000, 22 patients  underwent  balloon
angioplasty  for  discrete  NCoA  (20.2 (9.0 years;  17 Males).  Seventy  four
percent  had  hypertension  (BP (140/90  mmHg),  72% were  symptomatic
(NYHA  I  ^  II) and 31% were  on  medication.  Success  was defined  as an
improvement  of  at  least  70% of the  smaller diameter  of the CoA area  along
with  a reduction  in the peak gradient  (PG) < 20 mmHg  across the obstruc-
tion.The  balloon  diameter  was chosen  according to the isthmus size (ratio of
0.92  (O.l).The  PG decreased  from  55.4 (17.8 mmHg  to 6.4 (8.2 (p < 0.01)
immediately  after. One patient  kept  a PG >  20 mmHg. Although  the mean
diameter  of the CoA site  increased  from  7.8 (3.4 to 14.5  (3.3 mm (p <  0.01)
(mean percentage change of 110.0 (89.9%), 5/22  (23%) did not reach the 70%
increase (in all the PG became < 20 mmHg). Nine percent  (2 cases) developed
small aneurysms which did not increase in size over time.There  were no major
complications.At  a mean time of 3.7  (3.8 years, subsequent  catheterization in
seven patients  showed  maintenance  of a reduced  PG (11.7  (10.2 mmHg;p  =
NS compared  to immediately  after). Most  of patients  (59%) were not hyper-
tensive  (p=NS),  33% were  symptomatic  and  none  were  on  medication.
Balloon  dilation  of discrete, symmetrical NCoA  in adolescents  and adults  is a
safe  and  efficacious  procedure  to  reduce  the  PG  across  the  obstruction.
Although mid-term outcomes are good, residual hypertension is common.

P961
Stent  implantation  for  native  coarctation  of  aorta  (NCoA).  Initial
experience  at a brazilian  institution
Carlos AC  Pedra,  Simone RF Pedra,  Cesar A  Esteves, Sergio LN Braga, Luciano N
Sousa,  Carlo  B Pilla, J  Eduardo  Sousa, Valmir F Fontes
Av  Dr Dante  Pazzanese 500, R  Bage 139,  apto  184, CEP 04012-140,  Sao
Paulo, SP, Brazil, Sao  Paulo, Sao  Paulo, Brazil,  04012-180

Stent  implantation  for  native  CoA has been  employed  in adolescents and
adults. In  this  study, we report  our  initial  experience  with  this  procedure.
>From 03/98  to 07/00,8  patients underwent  stent  implantation  for discrete
NCoA  (26.7  (6.9 years; 5 female).All  had hypertension  (BP (140/90  mmHg)
and  were  on  medication, and 7  were  symptomatic  (NYHA  I). One patient
had  undergone  a  PDA surgical  closure. Nine  stents  (Palmaz-Schatz  or CP-
Numed)  were  used. The  balloon  diameter  was chosen  according  to the
isthmus  size  (ratio  of  1.1  (0.1). In one patient  (previous  PDA surgery), the
stent  was not fully  expanded due to a tight suture  line  (iatrogenic  CoA) and
was referred  to surgery. One patient had 2 stents implanted due to initial stent
slippage. The  peak  systolic  gradient  decreased  from  46.6 (16.2 to  3.4 (8.8
mmHg  (p <  0.001)  immediately  after. The  mean  diameter  of the  CoA site
increased from 5.7 (1.3 to 17.1 (3.7 mm (p < 0.001) (mean percentage change
of 213 (97%).There  were no major  complications or aneurysm  formation. At
a mean time of 13.4 (7.1 months, subsequent  catheterization in 4 patients and
spiral CT in 1 showed maintenance of the initial results with no  recoarctation
or aneurysm formation.  Six patients were not hypertensive  (p< 0.001), 5 were
asymptomatic  (p=0.07)  and 4 were on no medication  (p= 0.04). This  initial
experience  reflects  our initial  learning  curve  with  some  technical  problems.
The  procedure  is  safe  and  efficacious  with  good  short-term  outcomes.
Immediate  diameter  gain  at the CoA site  seems  to be  greater  and  residual
hypertension  less frequent  when  compared  to balloon  dilation  alone  in  this
population. Larger number of patients and longer follow-up  are required.

P962
Bio-degradation  of coil  material  and recanalization  of Major Aorto
Pulmonary  Collaterals  after  transcatheter  embolization
Christoph  Kampmann, Rita Brzezinska,Anke Wenzel, Carl-Friedrich Wippermann,
Reinhard  Schumacher,  Pirmin Habermehl,  Markus  Knuf,  Langenbeckstrasse  1,
Mainz,  Germany

Aim  of this  retrospective  investigation  was to  follow  up  children  after  coil

embolization  of aorto-pulmonary  collaterals with tungsten coils. Method and
Materials: In 49 children  (aged  3  weeks  to 9 years) with  congenital  heart
diseases transcatheter coil embolization was performed  in 99 aorto-pulmonary
collaterals using 152 tungsten  coils. Chest X-rays were obtained on day one, 3,
6,  12  months  and  than  yearly  after  intervention.  Re-catherization  was
performed  prior to planned staged corrective surgery or in suspicion of newer
collateral  development.Results: all MAPCAs  were  successfully  closed, after 6
to  12 months, chest X-rays revealed a decrease of radiopacity and reduction of
coil width in 39% of all collaterals. After a mean follow up of 25 months (17 to
51 months) there  was a complete  loss of visibility  in 67,5% and a decrease of
radiopacity  in the remaining 32,5% of coils. Re-catherisation  was  performed
in 41 collaterals. After  a mean  interval between  implantation  and re-catheriza-
tion  of 28,4 months, recanalization  occured  in 58,3% of all collaterals, inde-
pendendy  of loss of visibility or decrease of radiopacity. Conclusion: Tungsten
is bio-degradable. Best fitting exponential  function  predicts a complete  loss of
radiopacity of 99.5% of implanted tungsten coils within  10 years. In more than
58% of MAPCAs recanalization  occurs after a mean of 28,4 months indepen-
dently of the degree of roentgenographic  visibility.

P963
Mitral  septal  annulus  motion  is  reduced  by  percutaneous  atrial
septal  defect  closure with  an Amplatzeryiy" device
Lange.A.*,  Coleman,  D.M.**,  Palka, P.*, Burstow,  D.J.*,  Wilkinson,  J.L.**,
Godman, M.J.***  *Cardiology  Department,  Prince  Charles  Hospital,  Brisbane,
Australia **Cardiology Department, Royal Children’s Hospital, Melbourne, Australia
***Cardiology Departm
Green Lane Road West, Auckland 1030, New Zealand,
The  effect  of atrial septal defect  (ASD) closure by an Amplatzery.’y" device on
LV function  was studied  by conventional  and Doppler  tissue  echocardiog-
raphy. Thirty-eight  patients  (age 22 –  20 years)  were studied  pre-  and post-
ASD closure (device  size 23.5 – 6.3 mm). Results  (Table): Although  LV size
and  fractional  shortening  increased  post-closure  with  a change  in  diastolic
mitral  inflow  indices observed only in late diastole, the mitral  septal  annulus
motion  decreased  in systole, early  and late  diastole.  Positive  correlation was
found  between  the percentage of the  decrease in both  systolic  (r = 0.32, p <
0.05)  and early diastolic  (r = 0.31,p  < 0.05)  mitral septal annulus motion and
the  ratio of the device  size to BSA. Conclusion: This abnormal  reduction in
mitral  septal  annulus  motion  following  ASD  closure  suggests  that  the
Amplatzer  ̂device  may have  a  negative  effect  on longitudinal  LV systolic
and diastolic  function.

P964
Assessment  of myocardial  injury  after  pediatric  cardiac  catheterisa-
tion  by troponin  assays  and other  markers
Ulje C,  Wedde N,  Ncumaler M., Weil].
University of Hamburg,  Germany, Martinstr.  52, Hamburg,  Germany, 20246

To  assess for potential subclinical  myocardial  damage, all patients  undergoing
cardiac  catheterisation  at our institution  since  2/2000  were  prospectively
examined  regarding  clinical, electrocardiographic  (ECG), and biochemical
markers  before  and  after  the investigation.  45 of  153 patients  (29%)  turned
cardiac troponin I (cTnT) positive, 83% of them right  after  completion of the
procedure. The  risk  decreased  with  age and  increased  with  duration  of the
investigation. For neonates, it was 103 fold the risk for teens. It doubled  every
30mih. The  highest  cTnT  values  were  measured  after  great  artery  valve
manipulation. Yet, like  clinical  course, ECG changes  and other  biochemical
markers, the type of procedure  had only minor discriminatory significance. In
conclusion,  young age and duration  of the  procedure  appear  to be the  two
most  powerful  predictors  for  frequent  minor  myocardial  lesions  following
cardiac  catheterUation  as detected  by a cTnT  rise. Follow-up  studies are
needed to  assess immediate  and prognostic  relevance.

P965
Initial  use of the intratherapeutics, Inc. lntraStent  ̂Double  Strut^
biliary  endoprosthesis  in  the  treatment  of  congenital  heart
disease
CheatliamJP
85 West Miller Street, Suite 306,  Orlando,  FL, USA,  32806

Stent design and structural limitations are obstacles for the pediatric interven-
tionalist.The lntraStent ̂(IS) Double Strut  ̂(DS) design makes  it preferable
to  the Palmaz stent  for use in children  and adults with  CHD. The  IS-DS is
composed of laser-cut stainless steel, with a unique coil geometry designed for
flexibility,  radial  strength,  and avoiding  stent  shortening. The  maximum
expanded  diameter  is  10 mm, with  the Large  Diameter  (LD)  modification

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


3rd World Congress of  Pediatric Cardiology & Cardiac Surgery  279

expansion  to  18 mm. Multiple  stem  lengths  are  available. From June-Nov
2000, we implanted  11 ITI-DS LD stems in 6 infants  & children  (11 mo-1 6
yr,  6.54̂7.6  kg)  with  pulmonary  artery, RV-PA  homograft,  or  pulmonary
venous obstruction. Expanded  stent  diameters  were  4 mm to  18 mm  intro-
duced  through  7-11  Fr sheaths. RESULTS: Pre/post  _  mmHG  LPA RPA
RV-PA PV 21/2 17/1 25/7 18/0 Conclusions: l)The ITI-DS & LD stems are
effective  In CHD. 2) The flexible design, minimal stent shortening  and small
introducer sheaths make this stent promising in infants  and children.

P966
Availability  & versatility of Amplatzer(r)  occluder devices in treating
children  & adults  with  common  & unusual  CHD:  importance  in
establishing  a new  interventional  program.
CheathamJP.  Orlando
85  West Miller Street, Suite  306,  Orlando, PL,  USA,  32806

The Amplatzer Occluder Devices (AOD):ASO for ASDs, PFO for PFOs, and
MVSDO  forVSDs  & other conditions  are limited  to  clinical  test  sites in  the
US.After  the  1st 7 mos, 110 caths were performed  (65% interventional).Since
AOD  availability,  17/64  pts  cathed  (26.6%)  were  referred  for AOD  from  3
states & 2 countries. ASD closure  (14  pts, age 2-62  yrs, wt  11-77  kg)  using
ASOs from  6 to  32 mm: 3  required  2 ASOs; 1 required  transhepatic  delivery,
and ’custom’ 35 mm  device  was used to  close a ’cribiform’ ASD. Success rate
at  24 hr  was  100% in  all  14 pts. Two  pts had  PFO  closure  after  a neurologic
event: 1 required 2 devices to close multiple  fenestrated  PFOs. Contrast  echo
was + withValsalva  only. Last, a 6mm MVSDO  was used to close severe pros-
thetic  periaortic  valve  leak: BP  110/40  72y"y"  to  110/62  88  with  mildAl.
Conclusions: 1) AOD are versatile & allow interventionalists to treat common
& unusual CHD that otherwise would  have required surgery; 2) availability of
AODs encourage referrab  from a large geographic area, and 3) over 25% of all
caths involve AODs.

P967
Coil  embolization  of aortopulmonary  collateral  vessels  and  surgical
shunts  in congenital  heart  disease
Pao-Sheng Cbiu*,  Betau  Hwang,Jen-Hcr  Lu,  C.C.  Laura Metig
Department  of Pediatrics,  Veterans  General  Hospital-Taipei  Department  of Pediatrics,
Kuang-Tien,  General  Hospital,  Takhung*,  No.  117,  Sha-Tien  Road,Taichung
county, Taiwan, Taichung, Taiwan

To evaluate  the  result  of nine  children  undergone  transcatheter  occlusion  of
aortopulmonary  vessels or  shunts, retrospective  review  of clinical  manifesta-
tion  radiologic findings, and  cardiac catheterization  data of nine  consecutive
pediatric patients were performed. Gianturco  coil  via  transarterial  placement
were  used  to  embolized  all  these  cases.  Eight  of  nine  were  successful
embolization  resulted  in total occlusion immediately  in six cases, tiny residual
shunt in two.There  is no coil dislocation, or requirement for surgery immedi-
ately after  the procedure  in  all cases. There  is no intermediate  or late compli-
cation. The  results demonstrate  that  coil  embolization  is an  effective  and  safe
procedure  for  aortopulmonary  collateral  vessels  and  surgical  shunts  in  chil-
dren with complex congenital  heart.

P968
Long  term  results  of balloon  pulmonary  valvoplasty  in  patients  less
than 6 months of age.
Bader,  R.S.,AlYoussef,  S.
Riyadh,  Saudi  Arabia,

To evaluate acute, medium  and long (up  to  15 years) term  results of balloon
pulmonary  valvotomy  (BPV)  performed  in  the  neonatal  and  early  infancy
period. Patient  records, catheterisation  data, cineangiograms and echocardio-
grams of  20  consecutive  neonates  undergoing  attempted  balloon  dilatation
were  reviewed. Dilatation  was  accomplished  in  18 of 20  attempted.  Mean
peak  systolic  gradients  from  right  ventricle  to  pulmonary  artery  were  as
follows: before  BPV, 62  mmHg  (SD  23), immediately  after,  11 mmHg  (SD
10)(p  <  0.0001), at one  year  follow  up, 27.4 mmHg  –  25.6(p<0.0001)  (n=
18), at 5 years, 20 mmHg + 16mmHg(n=  17), at  10 years, 16.8mmHg –  7.8
mmHg (n=16),and  at 15 years follow up, 15 mmHg – 5.3mmHg  (n=12).We
conclude  that  balloon  pulmonary  valvoplasty  provides long-term  relief  in
infants and neonates with severe pulmonary stenosis and supports the matura-
tion of the right ventricle.

P969
Closure  of  patent  ductus  arteriosus  (pda)  with  the  ’duct-occlud’-
system: a single  center  experience

Schmidt,  K.C.,  Brockmeier,  K.,  Ulmer,  H.E.
Moorenstrasse 5, Duesseldorf, Germany

Interventional  closure  of  PDA  has become  accepted  as  the  primary  line  of
treatment.  Several  devices  are  currently  used  depending  on  PDA  size  and
shape, but  also on  operator  preference. We report  our  experience  with  the
’Duct-Occlud’-device  (PFM, Koeln, Germany) that  we used during the last 5
years. During this period  we attempted to close a small to medium sized PDA
in  80  patients  (pts), aged  0.4̂40  (median  3.2)  years  and  weighing  4.6-78.3
(median  14.0)  kg. Mean  Qp/Qs-ratio  (–SD)  was  1.4–0.5  (range  1.0-4.2),
and  systolic  pulmonary  artery  pressure  was 22–6  mm  Hg  (range  14-55).
PDA-diameter  was  4.7+2.1  mm  at  the  aortic  and  1.4+0.6  mm  at  the
pulmonary  end.  After  assessment  of  hemodynamics  and  ductal  size  we
inserted  one  (n=68)  or  more  ’Duct-Occlud’-coils;  another  procedure  was
necessary in  10 pts. Procedure duration was 137+46 min,x-ray screening time
21.4–14.2  min. The  PDA  was  closed  with  ’Duct-Occlud’-coils  in  69  pts
(86%); 4  pts  had  secondary  surgical  PDA-closure,  and  7  pts  with  residual
shunts  are  waiting  for  late  spontaneous  closure  or  another  procedure. Coil
embolization  occured  in  4 pts; coils could be retrieved  in  all pts and did not
require  further  measures. Comparison  of  our  results  during  early  and  late
periods of experience  with the  device showed significant  improvement  with
success  and  complication  rates  in  the  late  period  (table; *p<0.05): We
conclude  that  the  small  to medium  sized  PDA  can be  closed  effectively  and
safely  with  the  ’Duct-Occlud’-system. Operator  experience  with the  device
leads to higher success and lower complication rates.

P970
Buttoned  device  modifications:  influence  on  feasibility,  safety  and
effectiveness
Rao,  P.S.,  Sideris,  E.B.
International and  US  Buttoned DeviceTrial Groups,  1465  South  Grand  Blvd.,  Saint
Louis, Missouri,  USA,  63104

Since  the  initial  human  use of the buttoned  device  in  1989 to  transcatheter
occlude  ostium  secundum  atrial  septal  defects  (ASD), the device  has  under-
gone a number of modifications  to improve its performance.Three  cohorts of
buttoned  device  closures  were  reviewed  to  test  the  hypothesis  that  these
modifications  are  useful  in  increasing  effectiveness  and  reducing  complica-
tions. Results  of  single  button  (1st, 2nd, and  3rd  generation;  1989-1993;
N=185;  cohort-1), double-button  (4th  generation;  1993-1997; N=423;
cohort-2)  and  centering-on-demand  (Rounded  4th  generation  with
centering  mechanism; January  1999-July  2000; N-65; cohort-3)  buttoned
devices  from  the  international  and  US/FDA  trials  were  examined  and  the
data  are  shown  in Tables  I and  II. Whereas  the cohort-3  (COD  device)  was
sumilar to  the other two cohorts  in terms of ASD size, the implantation  feasi-
bility  and  effective  occlusion  rates improved  and unbuttoning problem abol-
ished. Although  the  re-intervention  rates  are  low, the  follow-up  duration  is
too  short  to  accurately  evaluate  this  issue. The  data  presented  confirms  our
hypothesis  that  device  modifications  improve  device  performance.
Experience  in  a larger  number  of  patients  and  evaluation  of  longer-term
follow-up  results are necessary to confirm  the safety and efficacy  observed  in
the small-sized cohort-3.

P971
Multiple  coil  occlusion  for  pda using  0.052  inch gianturco  coils
Hideshi  Tomila,  Kohji  Kimura,  Satoshi Yazaki,  Yasuo Ono,  Shigeyuki  Echigo
National  Cardiovascular Center, Osaka, Suita,  Japan

Purpose:To evaluate the efficacy  of multiple coil occlusion of PDA using 0.052
inch Gianturco coils (052 coil, Cook). Subjects: Eight PDA patients whose age,
body  weight, minimum  diameter, and Qp/Qs  ranged  from  8 to  212  (median
113) months, 5.9  to 67.5 (32.9)  kg, 2.3 to  5.6  (4.0) mm, and 0.7  to  1.8 (1.5),
respectively.The youngest patient had a PDA with a minimum diameter of 2.3
mm  and  a Qp/Qs  of  0.7,  complicated  by  a  small ASD  and  systemic  PH.
Angiographically  all  ductuses  were  conical  in  shape  with  a  good  aortic
ampulla. Methods: In cases  1̂3,  we initislly deployed a 052 coil from the aortic
side. Subsequendy, we added a detachable  PDA coil (Cook) with a loop diam-
eter  of  5mm  (MWCE-5-PDA5  or MWCE-5-PDA3).  In  cases 4-8, two 052
coils were deployed simultaneously from both the aortic and pulmonary sides.
The loop diameter/the length of coils was 6/8,8/8,8/10, or 10/15.To deploy
the 052 coils, we used a 3F biotome (Cook) to create a detachable  mechanism
as Grifka  et al reported. Results: Coils were successfully  deployed in every case
without  complications. Complete  occlusion  was  achieved  immediately  or
within  a  few  days  after  deployment.  Fluoroscopy  time  including  diagnostic
catheterization ranged  from 21 to 45 (32) minutes. Conclusions: Multiple coil
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occlusion  using  a 052 coil  is a  safe,  effective,  and economical  method  of
closing moderate to large sized PDA with good aortic  ampulla.

P972
Rekanalization of pda  ^  case  report.
Sabiniewicz R., Chojnicki M.,Aleszeuricz-BaranowskaJ., ErecinskiJ.
Department  Of Pediatric  Cardiology,  Medical University Of Gdansk,  Gdansk,
Poland

PDA is sensitive to prostaglandin, blood pressure, oxygen saturation and other
factors  only  in first  days of life. Those  factors  stimulate  closure of PDA. After
complete  closure  PDA is unsensitive  and recanalization  is  impossible. We
present  case  of 7 years  boys with  Non-Hodkin  lymphma. During  intensive
chemotheraphy,  hemorrhage  to  respiratory  tract  and  respiratory  failure
appears. He  required  machine  ventilation  during  9  days period. He, as  all
patients during chemotherapy  was in program of monitoring of cardiotoxity.
Echocardiography  was performed  a lots  of time  before  this  incident  by 4
independent  physician and recorder onVHS.There  were no changes  in echo
examinations.The  typical signs of PDA were observed in control echocardio-
graphy  performed  after  respiratorotherapy. We performed  the repeat  analysis
of  previous  echo  examination  ^  there  was not  a  sign  of  PDA.  Cardiac
catheterization  confirmed  diagnosis and coil closure of PDA was  successfully
performed. This  is the first  case of recanalization of naturally closed  PDA. We
can directly explain the mechanism of this  recanalization.

P973
Amplatzer  Duct  Occluder  vs.  Gianturco  Coil  for  Transcatheter
Closure of the Patent Ductus Arteriosus
Hsu DT*,  Pass  RH*, Donnelly CM*, Garabedian  CP*,Jayakumar KA*,  Lewis
V*, O’Connell MA**,.Urena P***, Hellenbrand WE*
*  Columbia  University, NewYork,  ** Cardiovascular Institute, Guatemala,  *** Placa
de la Salud,  Dominican  Republic; BCH 2 North, 3959  Broadway,  New York  City,
NewYork, USA,  10032

The Amplatzer Duct Occluder (ADO) is designed for transcatheter closure of
a broad  range of patent  ductus  arteriosus  (PDA)  sizes, especially  larger  ducti
not  amenable  to Gianturco  coil closure. The  indications  for use of the ADO
vs. coils  are unclear.  From  4/1/00-11/30/00,  all  pts undergoing  PDA tran-
scatheter closure have been considered for ADO implantation. ADO  was used
for  all PDA>4  mm diameter; in  PDA<  4 mm,  device  choice  was operator
dependent.  Procedure  time  and outcome  were  compared  between  pts  who
underwent  ADO vs. coil  closure.  Catheterization  for  PDA closure  was
performed  in 42 pts;ADO  was used in 26 pts, Gianturco  coils in 14 pts and 2
pts  were not closure  candidates  (both  with  severe pulmonary  hypertension).
In ADO  pts, narrowest  PDA diameter  ranged  from  1.7̂10  mm  (median 3.1).
Smallest ADO  diameter  was a median  of 2.6  mm >  PDA diameter  (range
0.4̂4  mm). Complete  closure  was seen at 24 hrs by echo  in 25/26  pts  (96%);
1 pt had a trivial residual leak.There  were no instances of pulmonary  stenosis
or coarctation. Six-month  follow-up  is available in 6 pts; none have a residual
shunt. In coil  closure pts, narrowest  PDA diameter  was a median  of 1.5 mm
(range  1.23̂.7);  1 coil  was  used  in 8 pts, 2 coils in 3 pts, and 3 coils in 3 pts.
Complete  closure  was seen  in  13/14 pts  (93%) at  24-hour  follow-up.
Procedure  time was 50% shorter in pts who underwent ADO  vs. coil closure,
p<0.01. In conclusion,

Coronary Artery  Disease/Kawasaki
Disease
P974
A  national  survey  of  pediatric  cardiologists  regarding  clinical
management of kawasaki disease  in the US
Kahwaji, I.Y.,  Connuck, D.M.Jafari,  N, Dahdah, N.S.
Pediatric Cardiology, 2500  Metrohealth  Drive, Cleveland, Oh,  USA,  44109-1998

To compare the current  practice of US Pediatric  Cardiologists with the  1994
guidelines of the American Heart Association (94-AHA) for the management
of Kawasaki disease, a multiple-choice  survey  was sent to those practicing in
US  fellowship  programs. Opinions  of 97/350  (28%)  physicians practicing in
29/40  (73%)  programs  are summarized: Years  of practice  in pediatric  cardi-
ology  (average –  SD) was 13.2 –  10 for respondents vs. 13.6 –  10.5 for non-
respondents  (p=0.69). In contrast to 94-AHA guidelines, 10% of respondents
do  not use high-dose  ASA  in the acute  phase  of KD  and another  12%  are
aware of colleagues who do the same.Another  50% recommend  clinical trials

to  evaluate ASA dose. Harada’s criteria  (validated  in Japan) for patient  selec-
tion  to  administer  IVIG  are followed  by 3%; another  18% feel  that  similar
criteria  need to be established. In contrast to 94-AHA guidelines, 70% advise
follow-up for risk-level I patients. For risk-level  II patients, only 20% follow
the 94-AHA no-follow-up option. For risk-level IV patients, 80% prefer peri-
odic stress-echo or stress-perfusion  scan  vs 20% who prefer periodic rest echo
or stress ECG (94-AHA does not provide clear recommendation). For asymp-
tomatic  patients  without  coronary  involvement  and who do not have  risk
factors  for coronary  artery  disease, 24% do not council  patients  for  healthy
lifestyle  habits.  For persistent  coronary  aneurysms  36% perform  cardiac
catheterization  periodically  and 61% do so only  if coronary symptoms, stress
echo, or  stress myocardial  perfusion  abnormalities  are present.  Conclusion:
The respondents’ opinion  was in concert with data from the most recent liter-
ature. The  current  trend  in  Kawasaki  disease  management  in US teaching
institutions suggests a need  for an update in the 94-AHA guidelines.

P975
Brain  natriuretic  peptide   ̂a  useful  biochemical  marker  of
myocarditis in patients with  kawasaki  disease.
Kawamura,T.,  Wago,M.
Department  Of Pediatrics  Hiroshima  City  Asa  Hospital,  Hiroshima, fapan

Myocarditis  of Kawasaki  disease  (KD) can be diagnosed  by  positive  cardiac
uptake of gallium 67. However, sufficiently  specific  and  sensitive biochemical
markers of it have not been reported.To determine whether brain  natriuretic
peptide  (BNP) can be useful, we investigated BNP concentrations, ECG and
2DE findings. Sixty nine cases of KD (aged 2 months to 8 years) were studied.
The  blood  samples, ECG  and 2DE records  were  obtained  before  the  treat-
ments  were started  (on the 4.3 th day of the  disease, mean) and in the conva-
lescent  phase (12.6th day).The  plasma BNP concentration  was measured by
immunoradiometric  assay, and 73.2 (range  0.0 to 641) pg/ml  in the  acute
phase. We checked  for the ECGs, showing  decreased QRS complex  voltage,
ST segment elevation or depression, abnormal Q  wave, andT  wave  flattening
or  inversion, which  believed  to represent  the myocarditis  of KD. The  group
whose BNP  was over  50 pg/ml  in the acute  phase showed  abnormal  ECGs
more  frequently  than the group BNP less than  50 (21/29  vs 3/40, P<0.0001
odds ratio  32.4). T  wave amplitudes  in standard  limb  leads were  measured in
both  phases, and  the differences  (convalescent  -  acute)  were  calculated. We
regarded  the sum total  of these  differences  as the quantity  of flattening T
wave", then  we examined  the correlation  between  the BNP level  and the
"total  suppressed T  wave  voltage". The  correlation  was significant  (r=0.500
P<0.0001  n=69). There  was no  correlation  between  BNP and LVEF.WE
conclude  that  plasma BNP  is a useful  biochemical  marker  of myocarditis of
KD. When  the titer  is over  50 pg/ml,  the patient  probably  have  abnormal
ECGs and  most likely to have myocarditis."

P976
Value of qualitative  determination  of cardiac  troponin  t in  differen-
tial  diagnosis of acute  chest pain  in emergency  room
Wang Hongguang
Cardiology  Department, Tianjin  Second  Central  Hospital,  Tianjin,  Tianjin,  People’s
Republic  Of  China

Objective:To probe a quick , sensitive and specific method to differentiate the
high/low  risk of patient with  acute chest pain(CP)in emergency room (ER).
Methods: Seventy patients with acute CP were included. History  and electro-
cardiograms were obtained, and CK was determined  quantitatively.The qual-
itative  determination  of cardiac  troponin T  (TnT) was done, and repeated
during  the  follow-up. The  end-point  of  follow-up  was acute  myocardial
infarction  (AMI), cardiac  sudden  death  , or  other  diseases  definitely  diag-
nosed.  Results: (1) TnT was positive  in  34 patients, the positive  rate was
48.6%. (2) In patients with AMI or unstable angina pectoris (UAP), the posi-
tive  rate of TnT was higher  than  that of CK, at the first examination. (3)  In
UAP patients  with  positive TnT, the quantity  of nitroglycerin  infused  intra-
venousely per minute higher, the  time of being observed  and followed  up  in
ER  longer, and the rate of cardiac events higher  than the UAP patients with
negative TnT  results. (4) In patients  with  non-coronary  artery  disease, TnT
was  positive  in 2 patients, and they  all had other  evidence  of  myocardial
damage. Conclusion:The qualitative determination ofTnT  could be used  as a
quick and effective  method  to differentiate  the high/low  risk  if patients with
Cp  in ER.

P977
Doppler  characteristics  of  transmitral  diastolic  flow  in  kawasaki
disease  ^  a predictor of coronary  artery  involvement

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


3rd World Congress of Pediatric  Cardiology & Cardiac Surgery  281

Kirn, Y.Y., Kim. J.W.
Catholic University of Korea, Kangnam St. Mary’s Hospital, Seoul,  Korea

Kawasaki  disease  is a febrile  illness  notable  for  the  development of coronary
vasculitis.  Identification  of  the  patient  at  high  risk  for  coronary  artery
aneurysm  has been  assumed to  be  important. To  predict  coronary  artery
involvement, we  examined  diastolic  cardiac  performance  in  51  patients that
may  reveal  the  evidence  of  myocardial  injury. All  patients  were  less  than 2
years  old  and  had  no  evidence  of  any  other  cardiovascular  disease.
Echocardiographic  examinations  were  performed  in  acute  (within  11  days)
and subacute  stage  (beyond 21  days of illness). From the Doppler  tracings of
transmitral flow, peak velocities  during early rapid ventricular filling  (peak E)
and atrial contraction (peak A) were measured. Each area under the E wave (E
area) and A wave (A area) were measured as velocity time integral.The ratio of
the peak E to  peak A (peak E/A  ratio) and the ratio of E area to A  area (E/A
area ratio) were  calculated. Acceleration  and deceleration time of the E wave
were  measured  respectively.  From  the  simultaneous  tracings of  LV  outflow,
isovolumic  relaxation time  was abo measured. The  patients were divided into
two groups with coronary  artery involvement  (n=22)  and without  coronary
artery  involvement  (n=29)  based  on  2-D  echocardiographic  findings.
Doppler  characteristics  of  acute  stage  in  each  group  were  analyzed  by
multiple  logistic  regression  tests. Analyses  determined  peak E/A  ratio  as the
most significant  predictor of coronary artery involvement  (p < 0.03).The  risk
of  coronary  artery  involvement  increases  as  the  peak  E/A  ratio  decreases
(odds  ratio 0.971; 95% confidence  interval  0.943 -  0.997).  In conclusion,
Doppler  pattern of  transmitral  diastolic flow in acute  stage  could be  one  of
substitute means to predict coronary artery involvement in Kawasaki disease.

P978
Myocardial  ischemia  following  surgical  repair  of  anomalous  left
coronary  artery from pulmonary  artery  (alcapa)
Ikari NM,Azcka  E,Atik  E, Barbero-Marcial M, LopesAAB
Heart Institute  (Incor),  University  Of Sao Paulo Medical School,  Unidade Clinica De
Cardiologia  Pediatrica, Sao  Paulo, Sao  Paulo, Brazil

Excellent  long-term  outcome  has  been  reported  for  children  who  are
subjected  to  surgical  repair  of  ALCAPA.  Late  postoperative  myocardial
ischemia  has been  scarcely  reported. The  situation  described  hereby  is  the
only  one  detected  in a large series of 81  patients  treated in  our institution. A
ten  year  old  girl  was  admitted  for  investigation  of  a presyncopal  episode.
Surgical  repair of ALCAPA  had been performed by the age of 10 months. At
that time, she  had signs of overt cardiac failure, LV shortening fraction of 20%
and  LV ejection fraction of 39%. Four years later, she had a  complete recovery
of cardiac function, with  LV shortening fraction of 33%  and ejection fraction
of  62%, in the  absence of  any  perfusion  defects  on  thallium-201  myocardial
scintigraphy.  Current  data  corresponding  to  10  years of  follow-up  include
alterations  of  repolarization  on  ECG,  important  heart  rate-dependent  ST
segment depression on Holter  analysis and a  persistent perfusion defect in the
anterior and lateral  LV walls. Cardiac catheterization showed patent coronary
arteries but diffusely  hypokinetic  LV, suggesting inappropriate development of
the  coronary  microcirculation. The  patient  is now  under medical  treatment
with  beta-blockers, diltiazen  and  nitrates besides being included  in a super-
vised cardiac rehabilitation  program. On the basis of these findings  we would
like to suggest  that these patients should be carefully monitored over time for
early detection of unsuspected myocardial ischemia.

P979
Dipyridamole  stress  ultrasonic  myocardial  tissue characterization  in
patients  with
Yuji Hamamichi,  Xianyi Yu, Ikuo  Hashimoto,  Fukiko  Ichida,  Kei-ichiro  Uese,
ShinichiTsubata,Toshio Miyawaki, Hikaru Seto, DavidJ Sahn
Department  Of  Pediatrics, Toyama  Medical  & Pharmaceutical  Univers,  Toyama,
Toyamajapan

The purpose of this study  was to assess the  feasibility of using dipyridamole
stress  integrated  backscatter  for  evaluation  of  myocardial  ischemia  or
damage  in  patients  with  Kawasaki  disease. Dipyridamole  stress  integrated
backscatter  was  used  in  31  patients  with  coronary  artery  lesions  due  to
Kawasaki disease, in comparison toTl-201  myocardial imaging. All  patients
underwent  echocardiography  at  rest  and  after  dipyridamole  stress  at  three
left  ventricular  wall  segments  in the  short-axis  view; anterior  interventric-
ular septum  (AS), posterior wall (PW), and inferior wall (INF). At rest, there
was no  significant  difference  of  integrated  backscatter  in  the  regions  with
normal  or  abnormal  distribution  on Tl-  201  imaging. After  dipyridamole
stress,  in  contrast,  the  cyclic  variation  of  integrated  backscatter  in  the

regions with abnormal distribution became significantly  smaller than that in
the regions with normal distribution in each segment; 3.6  –  1.2 vs 6.2  +  1.7
dB in AS, 3.3  –  1.3  vs 8.0  –  1.9 dB in  PW, and 4.0  –  1.4  vs 7.3  –  1.6dBin
INF  (p<  0.001).  One  hour  after stress  the  cyclic  variation  recovered  to  the
level  at  rest  in  all  patients. When  values  below  5.0dB  during  stress  were
defined  as abnormal, the sensitivity of abnormal cyclic  variation in integrated
backscatter was 75 % in PW.91 % in  INF; Specificity  was 91 % in  PW, and 90
% in  INF, in comparison  to Tl-201  imaging. Dipyridamole  stress  integrated
backscatter  can  provide  sensitive  discrimination  of  regions  of  myocardial
ischemia or damage in patients  late  after onset o

P980
Two unusual  cases of coronary  artery  aneurysms  not  due  to  typical
typical  Kawasaki  disease
Yoshimura, K, Nogi, S, Shikata, N*,Tsuda,  E**,Teraguchi, M***, Kobayashi.Y***
Department of Pediatrics and Pathology*, Kansai Medical University Kohri Hospital,
Department of Pediatrics, National Cardiovascular Center**Department of Pediatrics,
Kansai  M;  Dept.  Of  Pediatrics,  Kansai  Medical  University  Kohri Hospital,
Neyagawa, Osaka,Japan

We  report  2  cases  of  giant  coronary  artery  aneurysms  originating  from
unusual etiologies.  Case 1  was a 2.5-year-old  boy who  suffered  a myocardial
infarction with right  and left  coronary artery aneurysms noticed  after he was
brought to the hospital unconscious. This patient  has never been diagnosed as
having Kawasaki disease (KD). However, at 1.5  years of age, he had a  fever for
3 days accompanied by exanthema  and hyperemia of the bulbar conjunctiva.
The  patient’s  coronary  lesions  were  similar  to  those  of  Kawasaki  disease  in
morphology  and location.  Case  2  was  an  11-year-old  girl  who  had giant
coronary  artery aneurysms with multiple  systemic  artery aneurysms. She had
an enlargement in the temporal region  and was diagnosed  as having multiple
cerebral  aneurysms seen by angiograms at 4 year of age.The  aneurysm of her
superficial  temporal  artery  was removed  at  that  time. At  9  year of  age, she
underwent echocardiography  because of chest oppression  and was diagnosed
as having  a giant  right  coronary  aneurysm.  Later,  coronary  angiography
revealed that the circumflex branch appeared to be obstructed by a  thrombus.
The  pathologist  found  congenital  defect  of  media  hemangioproliferative
organization in the aneurysmal vessel wall.The  first case is considered to suffer
from atypical KD diagnosed from only 2 major symptoms of KD.The second
case  is  the  first  case  diagnosed  as  having  a  congenital  coronary  artery
aneurysm from the pathological examination.

P981
Unusual  congenital  coronary  anomalies. Diagnostic  and  therapeutic
implications
Z  Nagy, MK  Heinemann,  L Sieivrding, M  Hofbcck,  G  Ziemer
University Hospital  Tuebingen,  Ger, Dept  OfTli  And  Cv  Surgery,  University
Hospital, Tuebingen, Tuebingen,  Germany

We  present  our experience  with  6  cases of  unusual  coronary  anomalies and
their implication in the medical and clinical  management.This  is a  retrospec-
tive study based upon a six year cxperience.There  were 3 unusually high orig-
inating  ALCAPAs,  1 ARCAPA,  a  functionally  from  LV  originating  left
coronary  artery  and  an  inter-aortico-pulmonally  running  right  coronary
artery  originating  from  the  undersurface  of  the  aortic  arch. This  study
supports  the  importance  of  the  careful  echocardiographic  assesment of  the
coronary artery origins in suspected congenital  heart disease, and die need for
further diagnostic studies  in case o f  doubtful  echocardiographic  findings.

P982
Treatment  of  kawasaki  disease  with  moderate  dose  (1  gm/kg)  of
intravenous  immunoglobulin
Khowsathit, P., Hong-Ngam, C,  Khositseth,A., Wanitkun,  S.
Faculty  Of Medicine, Ramathibodi Hospital, Mahidol  University, Bangkok, Thailand

To determine initial treatment failures and incidence of coronary aneurysm in
Kawasaki disease (KD)  treated with moderate dose  (1 gm/kg) of intravenous
immunoglobulin (IVIG). Retrospective review of all patients with a diagnosis
of  KD who  had  initial  treatment  with  1 gm/kg  of  IVIG  at a  tertiary  care
hospital (1994-1998).Thirty-one  (76%) of 41  patients completely  responded
to  a single  treatment  with  moderate  dose  (lgm/kg)  of  IVIG  (group A).
Retreatment  with  a second  dose  of  1 gm/kg  of  IVIG  was  required  in  7
patients  (17%) who  had persistent  fever  more  than 48  hours  after  the initial
treatment (group B) .Three patients  (7%) required 3 doses of 1  gm/kg of IVIG
due to  persistent  fever  after  the second  dose  (group C). Aneurysms of coro-
nary artery were detected in  the subacute  phase  19%, 29% and 100% in group
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A, group B, and group C respectively. After  1-year follow-up, the incidence of
coronary  aneurysm  had  been  reduced  to  3%, 0%  and  67% in  respective
groups. Only  1 patient  in  group  C  developed  a giant  aneurysm  of the  right
coronary  artery. We  conclude  that  the  long  term  beneficial  effect  of  the
moderate dose (lgm/kg)  is comparable to the high dose (2gm/kg) regimen of
IVIG in most of the patients.This moderate dose regimen may be more prac-
tical in the countries where the cost of IVIG might be greatly  concerned.The
limitation of this  regimen  is the high incidence of coronary aneurysms in  few
patients  in  the group  who  need  more  than  2  doses of  IVIG, further  study  is
though needed to identify  factors  at the time of initial treatment which  could
predict  the patient  in this high risk group.

P983
Plasma  adrenomedullin  levels  in  kawasaki  disease  .
Kouichi  Nishida,  Ken  Watanabe,  Shigeyuki  Echigo,  Toshio  Nishikimi,  Osamu
Yamada, Etsuko Tsuda, Motoki Takamuro,  KenjiYasuda,
Department  Of  Pediatrics,  National  Cardiovascular  Center,  233̂
Shimoaitsuki,Matsuoka,FukuiJapan, Suita,  Osaka,Japan

Adrenomedullin  (AM)  is a potent  vasodilating  and natriuretic peptide  origi-
nally  isolated  from  human pheochromocytoma.  Kawasaki  disease  (KD)  is an
acute  febrile  illness  in  young  children,  characterized  by systemic  vasculitis
preferentially  affecting  coronary  arteries. We  hypothesized  that  plasma AM
levels  are  increased  reflecting  coronary  artery  vasculitis  in  KD. To  elucidate
this  hypothesis,  we  measured  plasma AM  levels  by  radioimmunoassay  in  six
patients  with  Kawasaki  disease  (5  male,  1  female,  0.42̂.6  years,  1.3+-0.8
years)  at  before  and  3  days  after  high  dose  intravenous  immune  globulin
therapy and at recovery phase  (2 weeks later). In  all patients, white blood  cell
count  (WBC)  and  serum  C-reactive  protein  (CRP)  levels  increased  before
treatment  (WBC  16500+-4509/  ul,  CRP  11.1+-4.1).  Compared  with
normal  subjects  (9.5+-0.5  fmol/ml),  plasma  AM  levels  were  markedly
elevated before treatment. Highest  leveb of each patients were ranged 58.2 to
141.9  fmol/ml  (90.5+-35.4  fmol/ml).  Specifically,  plasma AM  levels  were
remarkably  higher  in  2 patients  who  had  been  detected  the coronary  artery
dilatation  by echocardiography  (125.6  and  141.9 fmol/  ml, each).We  believe
that  the  rise  in  plasma AM  in KD  is due to  the  cytokine  induced  increase  of
AM expression in vasculature. Marked  elevation of plasma AM at acute  phase
of KD may help to diagnose the coronary artery invo

P984
Neutrophils  and  mononuclear  cells  express  vascular  endothelial
growth  factor  in  acute  kawasaki  disease: its  possible  role in  progres-
sion of coronary  artery  lesion
Hamamichi,Y.,  Ichida,  F.,Yu,  X.,  Hirono,  K.,  Uese,  K.,  Hashimoto,  I.,Tsubata,  S.,
Yoshida,T., Futatani,T., Kanegaite, H., Miyawaki,Y.
Department  Of  Pediatrics,Toyama  Medical&Pharmaceutical  University,  Toyama,
Toyama,Japan

Kawasaki  disease  (KD)  is  a syndrome  of  systemic  vasculitis of  an  unknown
etiology  that  is complicated  by  coronary  artery  lesions  (CAL), leading  occa-
sionally to cardiac ischemic sequelae.To examine whether vascular endothelial
growth  factor  (VEGF)  is responsible  for  CAL  in  KD, we  determined  serum
VEGF  levels  by ELISA and  peripheral  blood  mononuclear  cell  (PBMC)  and
neutrophilVEGF  expression  by  immunoblot  analysis. Significandy  increased
levels ofVEGF  were  demonstrated  in  acute  KD, as well  as in other  vasculitis
syndromes  (p < 0.0001). In  the  10 KD patients with CAL, serum VEGF leveb
were  maximal  approximately  2  weeks  post-onset,  when  CAL  generally
develops, and were significandy  higher than in 20 patients without CAL (mean
474  and  241  pg/ml,  respectively;  p  =0.00015).  During  the  same  period,
immunoblot  analysis  revealed  maximal VEGF  expression  in  PBMC, corre-
sponding to serum VEGF levels in most patients, and being particularly marked
in patients with CAL (p < 0.01). Neutrophils expressedVEGF only in the early
stage of acute KD, and declined rapidly in the majority  of KD patients regard-
less of the  presence  of CAL, showing a strikingly  different  expression  pattern
than  that  for  PBMC.  Predominant VEGF  expression  by  PBMC  was  also
demonstrated  in  patients  with  other  vasculitis  syndromes, and only  faintly  in
normal  controls. The  results  suggest  that VEGF  is generated  dynamically  in
KD, presumably  reflecting  its disease  activity. Neutrophil-derivedVEGF  may
play  a role  in  regulating  early  vascular  responses, whereas  PBMC-derived
VEGF may contribute to later vascular  injury

P985
Coronary  artery  fistula  detecting  after  corrective  surgery  for
ventricular  septal  defect  and pulmonary  stenosis

E.Yilmaz,  U.  Kizillepe, HETutar,  S.Atalay,A.  UysalelAnkara  University  Medical
School, Department ofPediatric Cardiology and Cardiovascular Surgery
Ankara University Medical School Dept OfPediatric Cardiology,Ankara, Turkey

A five-year old patient with a coronary artery fistula between the left  anterior
descending  coronary  artery  (LAD)  and  the  right  ventricular  (RV)  cavity  is
presented. H e  underwent  primary  repair  for  ventricular  septal  defect  (VSD)
and  pulmonary  stenosis  (PS). Postoperative  routine  color  and  continuous
wave Doppler  echocardiography  showed  a  sistolodiastolic  flow  signal  indi-
cating  drainage  into  the  right  ventricle  from  the  left  anterior  descending
coronary  artery.  There  was  no  residual  ventricular  septal  defect  and
pulmonary  stenosis. Postoperative  cardiac  catheterization  showed step-up  of
oxygen saturation  at RV resulting pulmonary to systemic flow ratio  was 1.13.
Selective  coronary  arteriography  revealed  a  fistula  between  the  left  anterior
descending  coronary  artery  and  the  right  ventricular  outflow  tract.  In  our
consideration  the coronary artery fistula  is not an acquired lesion as a result of
intracardiac  operation. The fistula  was  congenital  and  it  was  appeared  after
decompression of right  ventricular  pressure by operation. Discovery of coro-
nary artery  fistula  in our patient showed that  the importance of postoperative
routine detailed  echocardiography.

P986
Kawasaki  disease with coronary artery aneurysms 5 years  experience
Kowalczyk  M.,Kawalec  W.,Tomyn  M.,Ziolkowska  L.,Raszek  M.Jagiclhwicz
D.,Kubicka K.,Brzezinska  C.
Tlie Children’s Memorial Health  Institute, Warsaw, Poland,  047̂36

Between Nov. 1995 and Nov. 2000 KD was diagnosed in  15 pts (age 3mo-8y,
boys-11, girls-4). In  12 pts CAA were seen, in 3-small, in 4-medium, in 5 giant
with  thrombi  in 3  of them. In  12 pts IVGG  infusion  was started  10 days after
onset and in 3  before, with  IVGG was given aspirin in dose  lOOmg/kg/day in
5pts and 50mg/kg/day  in  10. IVGG  infusion  was repeated in 6 -total dose of
IVGG  2.5  ^  5 g/kg.  In  3  pts  with  giant  CAA  thrombi  were  found  in
aneurysms. In  all of them  tissue-type plasminogen  activator  (rt-PA)  was used
with good result.One pt with giant  CAA without  thrombi died during acute
stage. During  the  follow-up  period  CAA  regress in  3 with  small  , in 2  with
medium. Became  smaller in 2 with giant and  in lwith  medium. CAA are the
same in 2 with  giant and in 1 with medium. Conclusions: 1 .The thrombolytic
therapy  with  rt-PA  in  pts  with  thrombi  in  CAA  is efficient  and  safe.2.Echo
successfully  demonstrate  thrombi  and  their  disappearance  during  throm-
bolytic  therapy.  3.The  small  and  medium  CAA  showed  a  tendency  to
regressed  to normal diameter and giant became smaller .

P987
Percutaneous  transluminal  coronary  angioplasty  for  early  developed
coronary  arterial  stenosis  due to  kawasaki  disease  in  infant.
Takamuro, M.,  Tsuda, £., Miyazaki, S.,Tsuji,Y, Fuse, S.,Tomita, H., Echigo
National Cardiovascular Center,  Osaka, Suita, Japan

It  has  been  regarded  that  percutaneous  transluminal  coronary  angioplasty
(PTCA)  had no  indication  for localized stenosis(LS) after many years from the
onset of Kawasaki  disease (KD). However, LS due to KD may develop within
1 or 2 years after the onset. We report the efficacy of PTCA for early developed
LS in  2  infant  with  ischemic  sign . One  patient  was 2 year  2 month-old  boy
weighed  11.5  kg. Selective  coronary  angiogram  (CAG)  after  1 year  and  10
months revealed 89% LS at the left  anterior descending branch  (LAD). Under
general  anesthesia,  he  underwent  PTCA  through  5F  guiding  catheter.The
balloon size was 2.0 mm. LS improved  from  89% to 0%.The other patient was
2  year  7 month-old  girl  weighed  12.4  kg. CAG  after  2 year  and  2  months
revealed  80%  LS at  LAD. Under  general  anesthesia, she  underwent  PTCA
through  6F guiding catheter.The balloon size  was 2.5 mm. LS improved  from
80% to  21%.  Intravascular  ultrasound  before  and  after  PTCA  was  performed.
Pre  and  post  total  cross sectional  arterial  area  including  vessel  wall were  14.8
mm2 and  14.5  mm2, respectively. Lumen area  was increased  from  1.08  to 2.28
mm2. Intima-media  thickness  was decreased  1.80  to  1.09  mm. Compression
on  vascular wall  by  the balloon brought  to increment  of the lumen  area. It is
suspected  that  tissue  of intimal thickening  is soft  within  2 years. In 2 patients,
no complication was occurred and ischemic sign was disappeared . Re-stenosis
was not detected in the follow-up  CAG after 6 months. PTCA for early devel-
oped LS is effective,  although the indication  is limited.

P988
What  is  the  feasibility  of  imaging  coronary  arteries  during  routine
echocardiograms  in children?
Clouse, M.,  Cailes, C,  Devitie,J.Jordan, M., LesterJ., Lo, L., Shah, M., Stevenson,
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J.G.,WengerJ.
Cardiology,  Children’s Hospital And Regional Medical Center, Seattle, Wa, USA

Background:  In  the  last  2  years  we  have  examined  7  patients  in  whom
echocardiograms  identified  life-threatening  abnormalities  of  the  coronary
arteries  (CA). No  reference  exists regarding the  subset  of children  in  whom
CA  can  be  imaged. The  purpose  of  this study  was to  prospectively  evaluate
our  ability  to image origins and branches of CA. Methods: 100 children  who
did not  have significant  heart disease were studied. Mean  age was 13.8 + / -  6.4
years. Examinations  were performed  by registered  pediatric  cardiac sonogra-
phers  utilizing size-appropriate  transducers  on HP  5500 systems. CA origins
were  tallied  with  clock-face  reference  in  standard  views. Results: Right  CA
was  imaged  in  96%, with  origin  most  commonly  seen  at  10:30  o’clock
(range:91̂ o’clock). Color flow was demonstrated  in  48% of RCA. Left  CA
was imaged in  98%, with origin most commonly seen  at 3:30 o’clock  (range
2:30-5:00). Bifurcation  was seen  in  78%. Color  flow  was imaged  in 55% of
LCA. Four abnormal  CA were identified  (Right  CA from  left  coronary sinus
n=2, circumflex  from right CA n=l, small left  CA to pulmonary artery  fistula
n=l). Five unusual normal variants were identified  (Ramus intermedius n=3,
posterior  descending from circumflex  n=l,  sinus node  branch  from  left  CA
n= 1). Conclusion: Detailed CA anatomy can be assessed by echo in most chil-
dren. Incorporation  of CA imaging into routine echo exams  is feasible. Since
abnormal  CA  have been  shown  to be  associated  with  sudden  death, routine
screening appears  feasible  with potentially  life saving result.

P989
Myocardial  tomoscintigraphy  after  arterial  switch  operation:
comparison  with  coronary  artery  angiography
Acar, P., Maunoury, C ,  Sebahouti, S., Bonnet, D., Bonhoejfer, P., Saliba, Z.,  Sidi, D.,
Kachancr,J.
Cardiologie Pediatriaue Necker Enfants  Malades, Paris,  France

Coronary artery obstruction  is a major  complication of arterial switch opera-
tion.  Such  lesions  are  detected  by  selective  coronary  artery  angiography.
Decision  making  in  asymptomatic  patients  with  coronary  artery  obstruction
remains  difficult.  Our  aim  was  to  assess  myocardial  perfusion  after  arterial
swith operation with myocardial tomoscintigraphy. Sixty-one Tl-201 myocar-
dial tomoscintigraphy  were performed  in 45 pts after  arterial swith  operation
(6+3  yrs).  Selective  coronary  artery  angiography  performed  in  all  pts  was
considered  abnormal  in  case of >50% stenosis. Myocardial  tomoscintigraphy
was abnormal  if there  were  one  or  more  perfusion  defects  on  stress images.
Specificity  and  positive  predictive  value  of  myocardial  tomoscintigraphy  to
predict coronary artery lesions were 78 and 74% whereas sensibility and nega-
tive predictive  value were 69 and 73%. Nine  pts with coronary  artery  lesions
had normal  myocardial  tomoscintigraphy  at the first evaluation; in 4 of them
repeated  tomoscintigraphy  showed  perfusion  defects. Twelve  pts  with  coro-
nary artery lesions and perfusion  defects underwent  surgical  revascularization
(6 angioplasties and 6 bypass grafts); myocardial tomoscintigraphy  performed
6  months  after  surgery  was  normal  in  all  of  them. Sequential  myocardial
tomoscintigraphy  are  warranted  in  patients  with  coronary  artery  lesions.
Prognosis  of pts  with  perfusion  defects  and  normal  coronary  artery  angiog-
raphy needs to be  defined.

P990
Long-term  outcome  of  the  giant  aneurysm  in  Kawasaki  disease:
comparison  among  the  therapeutic  regimens
Onouchi, z.,  Hamaoka, K., Sakata, K., Ozawa, S.,Shiraishi, I., Hayano, N., Itoi,T.,
Kiyosawa, N.,  Kyoto
Shimadzu Clinic, Kyoto/  Kyoto,Japan

To  assess the  prophylactic  effect  of the  therapeutic  regimens  to occlusion  of
the  giant  aneurysm,  102  ones  in  69  patients  with  antiplatelet  drugs  (aspirin
and dipiridamole; [a]) and anticoagulant (warfarin; {wj  through the three aras
mainly  using  steroids  (S), aspirin  (A)  and  gamma-globulin  (G),respectively,
were evaluated  by the serial CAG’s (1.57,3.49,5.12  and 6.52 years in average
after  the  illness  for  the  first  to  the  fourth  CAG’s, re-  spectivety). In  results,
{aw} as the prophylaxis did not any occlusion, regardless of the therapy in the
acute stage. Regimen  (S+{wa}) significandy  inhibited  the occlusion in com-
parison  with  Regimens  (S+{a}  and  S without  prophylaxis)  in log-rank  test
(p<0.05  and  p<0.01,  respectively). Regimen  (S+{a})  significantly  showed
higher incidence of the occlusion than Regimens (G+{wa} and G+{a}) (p<
0.001  and p<0.025, respectively). Regimen  (no  special  therapy  except  for
antibiotics  administration  +{wa})  significandy  inhibited  the  occlusion  in
comparison  with  Regimen  (S without  prophylaxis)  (p<0.05). Among  the
same therapy  in  the  acute  stage, {aw}  as the  prophylaxis  had a tendency  to

inhibit the occlusion in comparison with  {a}, except for aspirin therapy in the
acute  stage  in  which  {a}  had  almost  same  effect  as  {wa}. In  conclusions,
steroids  as  the  therapy  in  the  acute  stage  showed  higher  incidence  for  the
occlusion of giant aneurysm. Combination of antiplatelet drugs and anticoag-
ulant  was the most  effective  prohylactic therapy to occlusion.

P991
Long-term  outcome  of  the  giant  aneurysm  in  Kawasaki  disease:
comparison  among  the  therapeutic  regimens
Onouchi,z., Hamaoka, K., Sakata, K., Ozawa, S.,Shiraishi, I., Hayano,  JV., Itoi,T.,
Kiyosawa, N., Kyoto
Shimadzu Clinic, Kyoto/ Kyotojapan

To  assess the  prophylactic  effect  of the  therapeutic  regimens  to  occlusion  of
the  giant  aneurysm,  102 ones  in  69 patients  with  antiplatelet  drugs  (aspirin
and dipiridamole; [a]) and anticoagulant  (warfarin;  {w} through the three aras
mainly  using  steroids  (S), aspirin  (A) and  gamma-globulin  (G),respectively,
were evaluated by the serial CAG’s (1.57,3.49,5.12 and 6.52 years in average
after  the  illness  for  the  first  to  the  fourth  CAG’s, re-  spectively). In  results,
{aw} as the prophylaxis did not  any occlusion , regardless of the therapy in the
acute stage. Regimen  (S+{wa})  significantly  inhibited  the occlusion in com-
parison  with  Regimens  (S+{a}  and S without  prophylaxis)  in log-rank  test
(p<0.05  and  p<0.01,  respectively). Regimen  (S+{a})  significantly  showed
higher incidence of the occlusion than Regimens (G+{wa} and G+{a})  (p<
0.001  and  p<0.025, respectively). Regimen  (no  special  therapy  except  for
antibiotics  administration  +{wa})  significantly  inhibited  the  occlusion  in
comparison  with  Regimen  (S  without  prophylaxis)  (p<0.05). Among  the
same  therapy  in  the  acute  stage,  {aw}  as the  prophylaxis  had  a tendency  to
inhibit the occlusion in comparison with  { a}, except for aspirin therapy in the
acute  stage  in  which  {a} had  almost  same  effect  as  {wa}. In  conclusions,
steroids  as the  therapy  in  the  acute  stage  showed  higher  incidence  for  the
occlusion of giant aneurysm. Combination of antiplatelet drugs and anticoag-
ulant  was the most effective  prohylactic therapy to occlusion.

P992
Efficacy  of  end-diastolic  images  using  quantitative  gated  single-
photon emission computed  tomography  (QGS) in detecting  areas of
myocardial  ischemia  in children with  Kawasaki  disease
Hoshina M, Shiraishi H,  Ohki T, Saloh Y, Kikuchi Y, Igarashi H, Ichihashi K, Momoi
YM
Department  Of Pediatricsjichi Medical School Hospital,Tochigi,Japan

The present  study compares the  clinical  efficacy  of end-diastolic  images using
either  technetium  99m-sestamibi  or  tetrofosmin  quantitative  gated  single-
photon  emission  computed  tomography  (QGS)  in detecting  areas of  myocar-
dial ischemia in children with Kawasaki disease. QGS images were obtained  for
9 patients with  Kawasaki disease  (4 males and 5 females, mean age and range; 16
years and  14 to  18 years) with patients engaged in ergometer exercise and at rest.
Left  ventriculography and selective coronary angiography were also  performed
for  all 9 patients. The two  different  QGS  images were expressed  as polar  maps
(Bull’s  eye  maps);  1) gated  end-diastolic  images  2)  non-gated  stress images.
Defect  areas  were  defined  as  a percent  uptake  (uptake  ratio  of  maximum
uptake) of less than 70%. Of all 9 patients, 7 segments showed coronary stenosis
and 21 segments showed a coronary  aneurysms on  selective coronary  angiog-
raphy. In the gated end-diastolic  images, the values for sensitivity and  specificity
of detecting  myocardial  areas  with  coronary  stenosis  were  85.7% (6/7)  and
28.6% (4/14), respectively. On  the other  hand, in  me non-gated  stress images,
these values were 57.1% (4/7) and 57.1% (4/7), respectively.Thus, the sensitivity
of detecting myocardial  areas with coronary artery stenosis  was greater  for  the
gated  end-diastolic  images  than  the  non-gated  stress  images  in  our  group  of
children with  Kawasaki disease. In conclusion, gated end-diastolic QGS images
closely reflect  myocardial blood  perfusion  in the diastolic phase during cardiac
performance. Such images are  useful  for detecting areas of myocardial ischemia
with coronary artery stenosis in children with Kawasaki disease.

P993
Elevated  BNP  level  in  patients  in  acute  phase  of  atypical  Kawasaki
disease.
Hiroshi Katayama,  Yasuhiko Mori, Tatsuo Shimizu,  Toshio  Shimizu,  Kenichi
Okumura, Hiroshi Tamai
Department  Of Pediatrics, Osaka Medical College,  Osaka, Takatsuki, Japan

Background: Intra-venous  injection  of gamma-globulin  remarkably  reduces
coronary  artery  lesions  (CAL) on  Kawasaki  disease  (KD). In  atypical  KD,
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however, there  are still difficulties  in preventing  CAL because of the delay of
the  diagnosis  and  the  consequent  delay  of  the  therapy. There  has  been
reported  that  atrial  natriuretic  peptide  (ANP)  and  brain  natriuretic  peptide
(BNP) elevated in the acute phase of KD.We examined die usefulness  of ANP
and BNP  to  diagnose  the  atypical  KD.Patients  and  methods We  examined
ANP  and BNP  in  10 atypical KD patients, and 30 patients with  acute  febrile
diseases other than KD as a control group. Patients with  less than 4 of 6  major
criteria, or less than 3 major criteria with CAL were diagnosed  as atypical KD.
Differences  in the data between the two groups were analyzed using unpaired
Student’s  t  test. Results BNP  was higher in the atypical  KD group  than those
in the  control group  (38.3 +-  28.0pg/dl  (mean  +-  SDA@(p<0.001))  vs  8.8
+-  17. 0), while  there  was no  difference  in ANP  between  the  atypical  KD
group  and  the  control  group. (47.4+-23.1  vs  34.5  +-  28.8  (p=0.21))  ANP
elevated more than 40 pg/dl  in 6 of  10 patients with  atypical KD and 10 of 30
patients  in  the  control  group. Meanwhile, BNP  elevated  to  more  than  20
pg/dl  in  6  of  10  patients  with  atypical  KD  and  in  3  of  30  patients  in  the
control  group. The  sensitivity  and specificity  of ANP  for  the  diagnosis  of the
atypical KD  were 60.0% and  67.7%, respectively. Those  of BNP  were 60.0%
and  90.0%, respectively. Conclusions: BNP  is  useful  to  diagnose  an  atypical
KD patient  in acute phase.

P994
Prediction  score  for  the  coronary  artery  lesions  in  the  patient  with
Kawasaki  disease  at 3, 4  days  after  the  first  intravenous  administra-
tion of  gamma-globulin
Yasuhiko  Mori,  Hiroshi Katayama, Tatsuo Shimizu,  Tosliio  Shimizu,  Ketn’clti
Okumura,  HiroshiTamai
Department  Of Pediatrics,  Osaka Medical  College,  Osaka,Takatsuki, Japan

Background:  High-dose  intravenous  gamma-globulin  (IVGG)  therapy  is
effective  in  preventing  coronary  artery  lesions  (CAL)  in  Kawasaki  disease
(KD). However,  in  spite  of  IVGG  therapy, we  often  experience  the  patients
whose  coronary  arteries  develop  into  coronary  artery  aneurysms.We  previ-
ously designed  a prediction  score that  was composed of the following  factors
to detect a high-risk group for  CAL at 3,4 days after  the first administration of
400mg/kg/day  IVGG  therapy. Those  factors  are  (1) body  temperature  more
than 37.5  degrees, (2) neutrophils more than 7,000, (3) CRP more  than 50%
of  the  previous  highest  values  and  more  than  3.0mg/dL,  and  during  the
course  of  illness,  4)  the  minimum  albumin  less  than  3.0g/dL,  (5)  the
maximum  GPT  more  than 40U/dL.The  patients  with  more  than  3 positive
factors  were defined  as a high-risk group for CAL. Methods:(l)We  examined
retrospectively  the  validity of  this score  in  79 KD patients with  CAL and 55
patients  without  CAL.  (2) We conducted  a prospective  trial  as  follows. We
started 5 days administration of IVGG in 22 patients with acute KD,and  at 3,4
days  after  the  first  administration  of  IVGG,  we  determined  the  high-risk
patients using this score. For the high-risk patients, we treated with  additional
stronger  therapies. We examined  prevalence of the  patients with  ("".AT. ’in this
protocol.Results:  (1)  In  the  retrospective  study, the  sensitivity  and  specificity
of  this score  at  3days  after  the  first  administration  of  IVGG  were  91.7% and
70.9%, respectively. Those  at  4  days after  the  administration  were  92.9% and
80.0%, respectively. (2) In the prospective trial, we have no patients with CAL.
Conclusion: This  prediction  score  is  useful  to  predict  CAL  after  IVGG
therapy.

P995
Systemic  heterogeneity  of  endothelial  function  after  Kawasaki
disease
MitaniY,  OkudaY., Shimpo  H.,Aoki  K., Sakurai M.,  KomaAaY.Mie, Japan,-
Department Of  Pediatrics,  Mie  University  School Of  Meditine,Tsu,  Mie, Japan,
514-8507

Coronary  arteritis  associated  with  Kawasaki  disease  (KD)  raises  concern
about the premature  development  of arteriosclerosis. Accordingly, we investi-
gated  endothelial  function  in  the  epicardial,  resistance  CAs, and  femoral
arteries  (FAs)  after  KD  during  long-term  observation.  We  assessed  the
responses of left  epicardial and resistance CAs to serial intracoronary  infusions
of acetylcholine  (final  concentrations, 0.1  and  1 micromol/L)  and  nitroglyc-
erin  in  subjects  by  using quantitative  angiography  and  a Doppler  flow  wire
system. Three  age-matched  groups  were  evaluated: 8 control subjects  (group
1),  10 KD patients with normal  left  CA from  the onset  (group 2), and  8 KD
patients  with  a  persistent  or  regressed  aneurysm  in  the  left  anterior
descending CA  (LAD) (group  3). Acetylcholine  (1 micromol/L)  changed  the
LAD  area  to  114.0+/-2.6%, 72.7+/-3.9%  (P<.05  versus  group  1),  and
88.9+/-4.3%  (P<.05  versus groups  1 and  2) of baseline  in groups  1,2,  and 3,
respectively, with  a similar  degree  of  increased  coronary  blood  flow  in  each

group. Nitroglycerin  increased  the  LAD  area  to  143.5+/-7.7%,  132.3+/-
1.9%,  and  120.8+/-5.6% (P<.05  versus  group  1), respectively.  Nextly,  we
evaluated  the  reactive  hyperemia-  or  sublingual  nitroglycerin-induced  FA
dilatation  by high-resolution  ultrasound  in  two  age-matched  groups:  13
controls, and 13 KD patients with persistent or  regressed aneurysms in 4 and
normal  CAs in  9  patients. There  were  no  differences  in  the  FA responses  to
reactive hyperemia  or nitroglycerin between the two groups. Results demon-
strate  a  persistent  endothelial  dysfunction  in  the ’uninvolved’  epicardial  but
neither  in  resistance  CAs  nor  in  FAs  after  KD, suggesting  systemic  hetero-
geneity of endothelial function  in this disorder.

P996
Congenital  coronary  artery anomalies  in  children
Werner B., Wroblewska-Kaluzewska M.,TamowskaA.*,  Potocka  K.*
Department ofPediatric Cardiology and Department qfPediatric Radiology* Warsaw
University  of Warsaw,  Department  Od  Pediatric  Cardiology,  Warsaw Academy  Of
Medicine, Warsaw,  Poland

The aim of the study was to analyse symptoms, diagnosis and treatment of the
coronary artery anomalies in children.The origin and coronary artery pattern
was estimated in all standard echocardiografic  examinations. Congenital coro-
nary  artery  anomalies  were  found  in  27  children.  In  18  isolated  coronary
anomalies were recognised: anomalous origin of the left coronary artery  from
the  pulmonary  trunk  (ALCA)  in  13,  anomalous  origin  of  the  right
pulmonary artery from  the pulmonary trunk in  1, coronary artery fistula  in 4.
In 9 children coronary abnormalities coexisted with congenital heart diseases:
in  4  children  with Tetralogy  of  Fallot  , 3 neonates  with  transposition  of  the
great arteries, 1 with truncus arteriosus and  1  in pulmonary atresia with intact
ventricular  septum.  11 infants  with ALCA demonstrated  angina  spells  , signs
of  myocardial  ischemia  or  infarction  in  ecg  . Features  of  congestive  heart
failure  were observed in  all infants with ALCA and  1  newborn with  coronary
artery  fistula. In 23 children the diagnosis  was established due to echocardio-
graphy and confirmed  by angiocardiography  in  16. In 4 patients the  diagnosis
based  on  aortography.  14  children  underwent  surgical  correction.
Conclusions: l.The  spectrum  of clinical presentation  in children  with  coro-
nary  artery  anomalies  vary  from  asymptomatic  to  live  threatening.  2. The
anomalies  of coronary arteries can be defined  by echocardiography. 3. Urgent
surgical  treatment  is indicated  in  infants  with ALCA  and  haemodynamically
significant  coronary artery  fistula.

P997
Influence  of  Epstein-Barr  virus  infection  on  outcome  of  coronary
artery lesions  in  patients of  Kawasaki  Disease
Jo-Won Jung, Hyang-Sook  Kim, Ki-Soo Pai
Ajou  University Hospital, Suwon,  Korea

Purpose: Kawasaki disease(KD) may be linked to primary infection  by certain
common  viruses. KD concurrent  with  Epstein-Barr  virus(EBV)  suggests the
possibility  of  an  etiologic  agent  related  to  the  KD  rather  than  to  the  EBV
infection  itself, but  unclear  to  influence  on coronary  complication. To estab-
lish  whether  infection  with  EBV  contributed  to  the  outcome  of  coronary
artery  lesions  in  patients  with  KD. Methods  : Retrospective  studies  were
performed  on 96  cases(age 2.48–1.94  years) ofKD  evaluated  with  serologic
studies  of  EBV(EBV  EA  IgM, EBV EA  IgG, EBNA  IgG)  at  admission. We
evaluated  the clinical  features  and coronary outcome between  control  group
with KD and EBV associated group with KD. Results : On serologic studies of
EBV, 62 patients  (64.6%) with one more than positive results were EBV asso-
ciated  group  with  KD, in  30  patients  with  recent  EBV  infection  and  in  32
patients  with  previous  EBV  infection. There  were  no  significant  differences
between  control group and EBV associated group in age, sex, and other  clin-
ical  findings. Eighten  patients  (18.7%)  had  abnormal  baseline  echocardio-
gram,  13  patients(21.0%)  of  them  were  in  EBV  associated  group  and  5
patients(14.7%)  in  control  group, and  there  was no  significant  difference
between  two groups. Significandy  11  of  13 patients(84.6%)  with  coronary
lesion  had  positive  result of EBNA  IgG  suggesting previous  infection. There
was no  significant  differences  in  retreatment  and  recurrence  incidence. After
retreatment,  in 3 of 6  cases with  EBV  associated  group  and  in no  case  with
control  group, had  cardiac  complication.  Conclusion  : Previous  or  chronic
EBV infection may influence on the occurrence of coronary lesion in patients
with  KD, even though patients with cardiac complication  improved later.

P998
Interaction  between human  HGF and MMP-9  in  Kawasaki  disease
Sakata,K., Ozawa,S., Nishimura,M.,  Ushiyama,S., Hamaoka,K.
Kyoto Prefcctural University  Of Medicine,  Kyoto, Kyoto,Japan
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Kawasaki  disease  (KD)  is characterized  by  systemic  arteritis, which  often
causes coronary involvement. MMP-9  is an enzyme that contributes to extra-
cellular remodeling in several disease states including KD, and  is regulated by
various cytokines. Human  HGF  is one  of  the  strongest  angiogenetic  factors
produced  by various  cells including  fibroblasts. To  clarify  the  mechanisms  of
vascular remodeling on KD, it is important  to know the interaction  of MMP-
9  and  hHGF. We, therefore,  investigated  the  plasma  levels  of  MMP-9  and
hHGF,  and  the  regulatory  mechanisms  of  them  in  KD. (Subjects)  30  KD
patients (group KD:M 19,Fll;3m-5y), 10 healthy controls (H:M 5,F  5;5m-
3y) and  10 febrile  controls  (F: M5, F5; 10m-4y). (Methods)  Plasma  MMP-9
and hHGF were measured by ELISA. After  treatment with  plasma samples or
cytokines  including  hHGF, the  levels  of mRNA  for  MMP-9, hHGF  and
cMET in HUVEC and fibroblasts were detected by RT-PCR  (quantitative or
not). (Results)  Plasma MMP-9  and hHGF  levels markedly  increased  during
all phases in  KD  (MMP-9; H  31.8  –  12.1 ng/ml, F  109.9  –  87.1, KD pre-
IVIG  304.5 –  269.0, post-IVIG  130.5 –  116.5,1 m 77.7 –  73.4 and hHGF;
0.09  +  0.06  ng/ml, 0.32  +  0.16,0.92  –  0.49,0.37  –  0.19  and 0.45  –  0.69,
respectively).There  was  a significant  positive  correlation  between  MMP-9
and hHGF.The  assessed levels of mRNA for MMP-9 in HUVEC were signif-
icantly  higher  in  KD  pre-IVIG  phase, and  stimulated  by  hHGF  in  a  dose
dependent manner. IL-6 enhanced hHGF expression in fibroblasts. Messenger
RNA  for  cMET  was  constitutively  expressed  in  HUVEC.  (Conclusion)  It
was  suggested  that  hHGF,  produced  by  fibroblasts  stimulated  by  other
cytokines, could  regulate the synthesis of MMP-9  by endothelial  cells in KD.

P999
Serum levels of procalcitonin  in patients with  Kawasaki  disease
Yasunori  Okada,  Takeshi  Totnotnasa,  Sanayasu  Ono,  Yoshinari  Inoue,  Akihiro
Morikawa
Department  Of  Pediatrics,  Gumna  University  School  Of  Medicine,  Macbashi,
Gunina,Japan

Procalcitonin  (PCT)  is a new parameter  of inflammation, the  clinical  useful-
ness  of  which  is currently  being  evaluated. The  present  study  measured  the
serum  levels  of PCT  in  patients  with  Kawasaki  disease  (KD)  (n=25), and
compared  them  with  those  in  patients  with  systemic  autoimmune  disease
(n=10), bacterial  infection  (n=17), or  viral  infection  (n=17),  as  well  as  in
healthy  control  children  (n=18). Serum  procalcitonin  levels  in  patients  with
KD (2.33.0 ng/mL)  were similar to  those  in patients  with bacterial  infection
(2.2A}2.9  ng/mL)  but  were  significantly  higher  than  in  those with  systemic
autoimmune  disease  (0.4A}0.4 ng/mL)  or  viral  infection  (0.4A}0.3 ng/mL)
and  healthy  controls  (0.2A}0.1  ng/mL)  (p=0.003, 0.006,  and  <0.0001,
respectively). Serum procalcitonin  levels in KD were greater during the acute
phase  than  the  subacute  phase  of  KD  and  the  convalescent  phase  of  KD
(p=0.0001, <0.0001). Serum procalcitonin  levels were significantly  greater in
KD  patients  who  developed  coronary  aneurysm  (7.2A}3.8  ng/mL)  than  in
those  who  did  not  (1.4A}1.7  ng/mL)  (p<0.005).  Procalcitonin  level  is
increased in acute  KD. Procalcitonin  may be a useful  clinical predictor of the
severity  of  KD, and  may  also be  useful  for  differentiating  KD  from  systemic
autoimmune disease.

P1000
The  management  of  the  pregnancy  and  delivery  in  patients  with
coronary  arterial lesion due to  kawasaki  disease  ̂4  cases  report
KimikoTatsumi,  EtsukoTsuda,Yasuo  Ono,  Shigeyuki  Echigo,Yoshihide  Chiha*
National  Cardioixtscular  Center, Department  of Pediatrics;  *Department  of Obstetrics
and  Gynecology
National  Cardiovascular  Center,  10-15  Fimizonocyou  Moriguchi  Osaka  Japan,
Suita,  Osaka, Japan

The grown-up patients with coronary arterial lesion due to  Kawasaki disease
have been increasing, and some of the female patients have reached reproduc-
tive age. There  are two important  problems.When  we manage these patients.
One  is the  way  of  the  delivery, and  the  other  is the  anticoagulant  therapy
during  their  plegnancy  and  delivery. We  have  managed  four  patients  with
coronary  arterial  lesion  after  Kawasaki  disease. Two  of  the  four  patients  had
undergone  coronary  artery  bypass graftings  because of stenotic  lesions. One
patient  had stenotic  lesions of coronary arteries and otner had dilated lesions.
Selective coronary angiography by upper extremities’approach  was perfomed
for planning of delivery in two patients after  20 weeks. Three patients had the
assisted vaginal delivery with extradural anesthesia. Only one patient who had
stenotic  lesions  underwent  caesarean  delivery  because  of  her  progressive
symptoms  at  33  weeks. All  of  them  had  no  major  complication  during
delivery, and  no  ischemic  changes  on  electrocardiogram. All  neonates  were
healthy. One  had  been  taking  isosorbide  dinitrate, and one  had been  taking

low-dose  aspirin(81mg/day). These  drugs  were  not  affecting  maternal  and
neonate during pregnancy. Pregnancy and delivery are possible in the patients
with stenotic lesions, if they have no ischemic sign. Caesaerean section  shoud
be  considerable, if the  patient  is symptomatic. Extradural  anesthesia  reduce
pain during  delivery, and  assisted  vaginal  delivery shorten  the  second  period
of delivery. Recently  it  has been reported  that  the  use  of low-dose  aspirin  is
effective  for  habitual abortion  and sterility. Low-dose  aspirin  may be  recom-
mended  as anticoagulant  therapy to suppress any thrombo-embolic  tendency.
Furthermore,  it  is  impossible  to  suspect  acute  myocardial  infarction. The
emergency  support  system  must  be prepared  for  the  patients  who  may have
acute

P1001
Evaluation  of  the  efficacy  of  early  treatment  of  Kawasaki  disease
before  day  5 of  illness
Fong N.C.,  HuiY.W,  U  C.K.,  Chiu  M.C.  Hong  Kong  SAR,  China
Department  Of  Paediatrics  , Princess  Margaret Hospital,  Hong  Kong,  Flat  8E,  Block
9, Royal Ascot,  Shatin,  N. T. ,Hong  Kong, Hong  Kong  Sar, China,  Hong  Kong

Evaluation of the  efficacy  of early treatment of Kawasaki disease before  day 5
of iUness Fong N.C., HuiY.W., Li C.K., Chiu M.C. Hong Kong SAR, China
To  evaluate  the  efficacy  of  treating  Kawasaki  disease  earlier  than  day  5  of
illness with the standard dose of immunoglobulin and aspirin.This  was a case
control study of patients with Kawasaki disease admitted to Princess Margaret
Hospital, Hong Kong during the period  from  1994 to  1999.The  Case group
was consisted of 15 patients that received treatment  earlier than day 5 of illness
while the Control group  was of 66 patients who were  treated on or  after  day
5  of  the  disease. The  2  groups  were  matched  by  age  and  sex. All  patients
received aspirin  80l̂OOmg/kg/day until  fever  subsided and  immunoglobulin
2g/kg.Treatment  efficacy  was assessed by the duration of post-treatment  fever
and the incidence of coronary artery aneurysms. Proportion of febrile  patients
48  hours  after  the  first  dose  of  immunoglobulin  in  the  Case  and  Control
group were 33% and 7% respectively(P=0.0032).The  fever and other  physical
signs  subsided  with  additional  doses  of  immunoglobulin. The  incidence  of
coronary  artery  aneurysms  in  Case  and  Control  group  were  13%  and
5%(P=0.1). Treating  Kawasaki  disease  before  day  5  of  illness  may  require a
second  dose  of  immunoglobulin  although  the  incidence  of  coronary  artery
aneurysms  was  not  increased. Additional  doses  of  immunoglobulin  may
increase  the  chance  of  transfusion  acquired infection.  Further  studies  should
be done to  clarify  this observation.

P1002
Myocardial  Revascularization  in  Children  with  Kawasaki  Disease.
Diagnostic  and Surgical Aspects  in  2  cases
Jatene,MB;  lkari,N;Atik,E;  Barbero  Martial,M;Jatene,AD.
Heart Institute  Of  University  Of  Sao Paulo Madical  School,  Sao  Paulo, Sp,  Brazil

The  myocardial  revascularization  (MR)  in  children  with  coronary  artery
diseases was initiated in our institution in March 95  and performed  in 6 chil-
dren; 2  of  them  had  diagnosis  of  Kawasaki  disease. The  first  case  was  a  20
months  old  boy, with  Kawasaki  disease  symptoms; Echo  showed  good  left
ventricle  function  and  a  giant  aneurysm  and  thrombus  in  right  coronary
artery  (RCA). Angiographic  study  confirmed  the  giant  aneurysm  in  RCA
and  showed  also  a  small  one  in  left  anterior  descending  (LAD)  coronary
artery. He  was  submitted  to  a  right  internal  mammary  artery  (RIMA)  to
RCA  anastomosis  and  ressection  of  giant  aneurysm. With  45  months  of
assymptomatic  evolution, the  child  was submitted  to  a routine  angiographic
study that showed RIMA  to RCA with  no obstruction  and LAD occlusion.
He  was submitted  to  LIMA to  LAD anastomosis, with  no  cardiopulmonary
bypass, with good  recovery. The  child  is well  and  assymptomatic  5 years  after
the first  operation. The  second  case  was  a  10 years  old  boy, with  Kawasaki
disease symptoms and acute inferior myocardial infarction  50 days prior to the
operation. Angiographic  study  showed  aneurysms  in  RCA  and  LCA, with
inferior  wall disfunction. He was submitted to a RIMA  to RCA  and  LIMA to
LAD anastomosis, with  good  evolution. With  15  months  of  follow  up,  after
inespecific  symptoms, he was submitted to an angiographic study that showed
RIMA  to RCA  with  no  obstruction  and  left  coronary  artery  and  LIMA  to
LAD anastomosis occluded. He  was submitted to  a new operation, using the
LIMA to directly connect  the  LAD to  the main  LCA. The  child  is well and
assymptomatic  6 months  after  the second operation, with  negative  radioiso-
topic  myocardial  perfusion  studies.  In  conclusion, MR  in  children  with
Kawasaki  disease  and  coronary  aneurysms  seems  to  be  a  safe  and  effective
method, despite the need of redo in both  cases. Longer  follow  up and angio-
graphic control  is required to better evaluation.
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P1003
Gamma  globulin  re-treatment  in Kawasaki  disease
Mitsuji  Iwasa,  Kiyoshi  Fukuta,  Takehiko Yokoyama,  Tsunesaburo  Attdo
Department  Of  Pediatrics,  Nagoya  Daini  Red  Cross  Hospital,  Nagoya,Aichi,  Japan

Gamma globulin  (GG) re-treatment  is still controversial.The objectives of this
study  were  to  evaluate  the  therapy  protocol  of  GG  re-treatment.  Patients:
From Jun.  1994  to Apr.  2000,  185  consecutive  typical  patients  (pts)  were
admitted  to  this  hospital  without  coronary  artery  dilatations  at  admission.
One  hundred  forty-two  pts  (77%)  of  them  were  treated  with  GG.  One
hundred  eighteen  of them were selected  as high-risk  pts  by Iwasa’s risk score
system  and  108  pts  were  treated  with  single  2g/kg  of  GG  within  9  days  of
illness. Seventy-three  pts  showed  defervescence  (<37.5  degrees  centigrade)
within  3  days  after  initial  GG. Of  the  108 pts,  19 pts  had  one  time  re-treat-
ment,  8  pts  had  two  times  and  3  pts  had  three  times  or  four  times  re-treat-
ments  without  steroids. GG  were  used  sulfonated  GG  (Sulf-GG)  or  PEG
treated  GG  (PEG-GG)  at  random. Doses  of  GG  re-treatment  were  deter-
mined according to the d-white blood counts and d-C-reactive protein  values
(d-values were pre values ^  post  values after  GG  therapy). GG re-treated  were
repeated  till  their  fever  under  37.5  degrees  centigrade. Results: Thirteen  pts
(male/female  =  12/1) of 185 had coronary artery lesions (CALs), which  were
detected  at  10.6+-3.4  days  of  illness. These  CALs  were  transient  dilatations
and not aneurysms. High-risk  male pts used Sulf-GG  had more  re-treatments
and  CALs significandy  higher than PEG-GG. Conclusion:The  first  detected
days  of  CALs  were  generally  10  days  of  illness, and  re-treatments  should
accomplish  in the end of  10 days of illness. Repetition  of full  re-treatment  of
PEG-GG  can reduce coronary aneurysms.

P1004
Multidetector-row  Computed* Tomography  for  detection  of  coro-
nary  artery lesions  in children with  Kawasaki  Disease
Masako  Fujiwara,  Kazuhiro  Teratto,  RouseiHamada,  Kiyoshi  Ogaiva,Yoshikatsu  Eto
TJieJikei  Utiiversity  School  Of  Medicine, Minato-Ku,  Tokyo,Japan

Multidetector-row  Computed Tomograghy  (MD-CT)  is  a new  helical  CT
which  can  visualize  each coronary  artery by  reconstruction. One  study  with
MD-CT  requires only a few minutes. MD-CT  was performed  in 23 patients
; 16 patients  with coronary  sequelae documented  by previous  angiography, 5
with  transient  change  on  acute-phase  echocardiography,  and  2  with  normal
coronary  artery  in  acute-phase  echo.  In  7  younger  patients  we  could  not
reconstruct  a total coronary  image because  they  could  not  withhold  respira-
tion  as directed  . Remaining  16  patients  could  be  assessed  successfully  in
terms  of  1) coronary diameter, 2) coronary  wall thickness, 3) coronary  artery
calcification,  and  4)  patency  of  coronary  artery.  Coronary  flow  direction
could  not  be judged  in  the  so-called  re-canalized  lesions. Ten  patients  also
underwent  coronary  angiography  around the  time  of MD-CT. Of  8 patients
who showed coronary calcification  on MD-CT, 2 could not be confirmed  by
fluoroscopy and/or coronary  angiography. Two patients exhibited  progressive
coronary  stenosis  on  MD-CT  over  previous  angiographies.  Subsequent
angiography  confirmed  progression  of  stenosis  and/or  calcification  , and  a
bypass surgery  was performed.  In  13 patients, MD-CT  was assessed  without
concomitant  angiography. MD-CT  suggested  coronary  calcification  in  1
patient  who  had  no  coronary  change  during  acute-phase  echo  . Another
patient  exhibited  progressive  coronary  stenosis  on  MD-CT  over  previous
angiography. Due  to  the  patient*fs  reluctance, angiographic  confirmation  is
not  obtained. There  was no  complication  with  MD-CT. We conclude  that
MD-CT  is safe and sensitive method  for detection of coronary artery stenosis
and calcification  after  Kawasaki Disease.

P1005
Role  of MPO-ANCA  in  Candida  albicans  extract  induced  vasculitis
as a model  of Kawasaki  disease
Toshiaki  Oharaseki,  Akiko  Ishida-Okawara*,  Kei  1akahashi,Yasuaki  Aratani**,
Megumi  Wakayama,  Kazutoshi  Shibuya,  Kazuo  Suzuki*,  Shiro  Naoe
Department  Of  Pathology, Ohashi  Hospital,Toho  Unh>ersity,Tokyo,Japan

Kawasaki disease (KD)  is the most frequently  reported with systemic vasculitis
in  childhood.  Coronary  areteritis  is  life  threatening  complication  of  KD.
Recendy, some patients with KD show high titer of MPO-ANCA, which is a
kind  of  autoantibody  to  myeloperoxidase  in  cytoplasm  of  neutrophil. This
autoantibody  is known to be related some kind of vasculitis syndrome, such as
microscopic  polyangitis  and  Churg-Strauss  syndrome. We  have  established
experimental  model  of  systemic  vasculitis  in  mice  induced  by  an  intraperi-
toneal  injection  of  Candida  albicans  extract  which  produced  from  the  yeast
isolated  from  the  feces of a patient  with  KD. In  this model  coronary  arteries

are  most  frequently  involved  and  histological  feature  of  vasculitis  was
expressed  as proliferative  and/or  granulomatous  inflammation.  For  these
resemblance  of both  distribution  and  histological  feature  of  vasculitis, this
model  has been  accepted  as the  animal  model  of  KD.  In  our  model,  the
average  level of MPO-ANCA  in coronary  arteritis  positive  mice  was much
higher  than those in negative mice. These  results indicate  that  MPO-ANCA
may be closely related to development and/or extension of coronary arteritis
in  this model. Next, we applied  this experimantal  system to  MPO-deficient
mice in order to analyze the roles of MPO  and MPO-ANCA  in this model.
We had expected that  vasculitis had not developed and titer of MPO-ANCA
in  sera  had  not  increased  in  MPO-deficient  mice.  However,  coronary
arteritis  developed  even  in  MPO-deficient  mice. There  was no  histological
defference  between MPO-deficient  mice and Wild mice. In addition, MPO-
ANCA  titer  in  sera  tended  to  be  higher  in  vasculitis  positive  mice  than  in
vasculitis  negative  mice. These  results  suggested  that  some  antigens  other
than  MPO  involved  in  MPO-ANCA  production  induced  by  C.  albicans
extract  treatment.

P1006
Biochemical  markers  of  myocardial  injury  in  acute  phase  of
Kawasaki  Disease
lshikita,  T,  Nakayama,T.,  Matsuura,  H.,  Saji,T.
6-111̂  Oinori-nishi,  Department  of  1st Pediatrics, Tokyo,  Ota-ltu,Japan

Background: In acute phase of Kawasaki Disease (KD),subclinical  myocarditis
is  observed. In  the  recent  studies, the  heart-  type  fatty  acid-binding  protein
(H-FABP)  can be used  as an early indicator  of myocardial  injury  . Objective:
To investigate  the degree of myocardial  injury  in patients with acute phase of
KD using non-invasive serological  test, we studied  the serum  levels of several
biochemical  markers  for  myocardial  injuries.  Methods:  we  sequentially
measured  the serum  concentrations  of  H-FABP, myoglobin  (MYO), cardiac
troponin-T  (cTnT),  cardiac  troponin-I  (cTnl),  and  myosin  light  chain-I
(MLC-I),  before  and  after  treatment  with  intravenous  gammaglobulins
(IVGG)  in  26 acute  KD patients  (mean  age, 2.6 +/-1.4  years; M/F=14/12).
Results: The  mean  levels  of  H-FABP  were  4.3 +/-1.9  ng/ml  before  IVGG
and  decreased  to  3.7  +/-1.5  ng/ml  (p<0.05)  after  1 month. The  H-FABP
significantly  elevated in 15.4%(4/26)  before  IVGG treatment. Despite clinical
symptoms  and  signs  improved  after  IVGG, the  serum  levels  of  H-FABP
elevated  in  15.4%(4/26).The  mean  levels of MYO were 27.0 +/-  9.5  ng/ml
before  IVGG and  decreased  to  19.4 + / -  7.2  ng/ml  (p<0.05)  after  1 month.
However, the levels of MYO elevated  in only 3.8% (1/26) than normal  range
before  IVGG. The  cTnT, cTnl, MLC-I  were  in  normal  range.  Conclusion:
Subclinical  myocarditis  can  be  detected  by  serum  H-FABP  and  MYO. H-
FABP seems to be a more reliable biochemical marker  for the  early detection
of myocardial  injury  in  acute  phase of  KD. IVGG  may exert  an  anti-inflam-
matory  effect  on acute myocarditis  in KD.

P1007
Cardiovascular  insufficiencies  during  acute  stage of kawasaki  disease
ChangJ.S.,  Lai.Y.C,  Peng,  C.T.
2Yuh-Der Rd,Department qfPediatrics,Takhung,Taiwan,

This retrospective  study  is to  evaluate  the  patients  of  Kawasaki  disease  (KD)
complicated  with  severe  cardiovascular  insufficiencies,  which  include  CHF,
shock, systemic  erythematous  edema  (SEE), peripheral  gangrenes  (PG)  and
multiorgan  failure  (MOF).The  correlation  with  the  IVIG  therapy  or  coro-
nary arterial  aneurysm  was also evaluated. During the period  of Aug 1,1991
to July  31, 2000, 405  hospitalized  patients  were  diagnosed  as KD  in  this
hospital  during  the  acute  stages. All  were  treated  with  IVIG  2gm/kg, single
dose, and  aspirin  lOOmg/kg/day.Vital  signs were monitored  every 30 min’to
1 hr  throughout  the  IVIG  therapy. All  were  followed  up  with  echocardio-
grams  for  at  least  3 months. Seven  patients  were  found  to  be  suffering  from
severe cardiovascular insufficiencies  (1.7%), including 4 of CHF, 4 of SEE, 2 of
shock, 2 of MOF  and  1 of  PG. Six  were  complicated  with  CAA  and 4  had
CAA bigger than 7.0 mm. Particularly, 3 of the 4 SEE incidences were  found
to be temporally  correlated  with  the  IVIG therapy. Shock or MOF occurred
in  3  of  these  4  SEE  patients. Although  the  IVIG  therapy  can  reduce  the
complication  of  CAA, some  severe  CVI  still  exist,  especially  when  SEE
presents.

P1008
Comparison  of  dipyridamole  stress  tc-99m-sestamibi  SPECT  and
coronary  angiography  in patients with  Kawasaki  disease
Fu,Y.C,  Hwang,  B.,  Kao, C.H.Jan,  S.L.,  Chiu,  P.S.,  Chi,  C.S.
2F-2,3031̂1,  Sec 3,  Hsi-Tun  Road,,Taichung  401’,Taiwan,  Republic of  China
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To  compare  dipyridamole  stress Tc-99m-sestamibi  single-photo  emission
computed tomography (SPECT) with coronary angiography  in patients with
Kawasaki  disease. Forty-one  consecutive  patients  (29  boys,  12  girls)  were
divided into 3 groups according to coronary  angiography. Group A consisted
of 2 patients (1 boy and 1  girl, aged 10.3 and  1.9 years respectively) with coro-
nary  stenoses. Group  B  consisted  of  10  patients  (8  boys  and  2  girls, aged
0.7-15.3  years,  mean  of  3.8  years)  with  coronary  aneurysms.  Group  C
consisted  of 29 patients  (20 boys and 9 girls, aged  1.2-13.8 years, mean of 7
years) with normal coronary angiograms.There  was no significant  correlation
between Tc-99m-sestabimi  SPECT  and  coronary  angiography  to  detect
coronary  stenosis  (p=0.5)  or  aneurysm  (p=0.18).  In  conclusion,  there  is
significant  discordance between coronary angiography  andTc-99m-sestabimi
SPECT.

MAY 30  Time: 14:00-15:30

Session 6
Cardiomyopathies/Myocarditis/Heart
Failure
P1009
Left  ventricular  restrictive  dysfunction  in  children  with  dilated
cardiomyopathy  and  its clinical  implications
Zhongdoug  Du,(code  number  1086)  Tong Zheng,  Zcnghui  Wang, Yan Liu,  Shunting
Lin,Tieji  Wu.
Capital  Institute  of  Pediatrics,  Beijing;  Pediatric Cardiology, University  Of  Chicago
Children’s Hospital, Chicago, II,  USA

To evaluate left  ventricular  (LV) diastolic function  in children with  idiopathic
dilated cardiomyopathy  (DCM), LV diastolic function  was assessed in 48 chil-
dren with DCM (26 male, 22 female; aged 3m-14yrs,6.4–4.4 yrs) and 48 age
and  gender  matched  normal  controls  by  using  Doppler  echocardiography.
Mitral flow and pulmonary vein flow (PV) were recorded and measured at the
initial  enrollment. All patients  were  followed  serially. The  results showed  that
deceleration time of mitral E wave (DT)  in patients  was shorter than controls
(92–27ms  vs 128–40ms, P<0.01). Mitral E/A ratio increased and the ratio of
PV peak  systolic  velocity  to  peak  diastolic  velocity  (S/D  ratio)  decreased  in
patient  group  (both  P<0.05). According  to  our  own  criteria,  20  (42%)
patients  showed  LV restrictive  diastolic  dysfunction  (RDD), including  16
(33%)  with  a shortened  DT,  14  (29%)  with  an  increased  E/A  ratio  and  14
(29%) with a decreased S/D  ratio. By multinominal  logistic  regression, RDD
related to dilation of left  atrium and  LV, elevation of pulmonary  systolic pres-
sure, and did not  related to  LV ejection  fraction. But patients with RDD  had
higher  NY  cardiac  function  scores  (P<0.01). All  patients  were  followed  for
6-57  months (mean 28 m). Nine  (45%), 2(10%), 9(45%) and 0 of 20 patients
with  RJDD died, deteriorated, unchanged  and improved respectively; while 1
(4%),  4(14%),  8(28%)  and  15  (54%)  died,  deteriorated,  unchanged  and
improved, respectively, in 28 patients without RDD  (P<0.05).We  concluded
that  42% of  children  with  DCM  had  RDD, which  was  related  to  the  NY
cardiac function  scores and clinical outcome.

P1010
Left  partial  ventriculectomy  in  a  ten  year  year  old  child  with  end
stage  dilatated  cardiomyopathy
AudiT.,Fraisse  A.,Tiran  l.,Trouilloud  C,Pigeon  P.,Kreitmann  B.,Metros  D.
Pediatric Intensive Care Unit  Chd  Felix  Cuyon,  Saint  Denis  De  La Reunion,  Frame

A ten year old girl with dilatated myocardiopathy  was refered  for severe heart
failure, complicated with acute pulmonar oedema, left  atrium thrombosis and
vascular  cerebral  embolism  .Parenteral  treatment  and  assistated  ventilation
were necessary.The child improved  , had total neurological  recovery but kept
on  NYHA  class  III. Hemodynamic  explorations  showed  major  dilatation  of
the  left  ventricle  (VG  td  67mm)  ,and  catherization  confirmed  low  cardiac
index  (2,301/min/m2),  moderate  mitral  valve  regurgitation  but  normal
pulmonary  pression  .Heart  transplantation  was indicated  but  not  accepted
because of the geographic  conditions that did not  allowed  immunosupressive
therapy  and  follow  up. Palliative  surgery  was then  discussed  and  left  partial
ventriculectomy  was performed  following  the  BATISTA  procedure. After
surgery a short  inotropic support  was necessary and the child  was extubated
on  the  third  day  .The  left  ventricle  remained  dilatated  (VGtd  50mm)  and
hypokinetic  but  a  catheterism  showed  improvement  of  cardiac
index(3,351/min/m2)  .Two months later the child was well equilibrated with

oral  treatment  .An  excercize  ECG  was  perfomed  .showing  submaximal
performances.Seven  months after surgery she had a new decompensation that
could be related to medication interruption. Parenteral inotropic support and
vasodilatators were administrated  .The situation improved and the child could
be  stabilized  in  NYHAII  with  oral  therapy  .Two  years  after  surgery  she
remains well equilibrated. The  conclusions  in this case were  that  left  ventric-
ular remodeling  was possible in children with  end stage heart  failure  without
major  perioperative complication  .The benefits  were significative  in the early
time  after  surgery with  improvement  in the functionnal  class. The  evolution
did not  avoid  relapse of a new decompensation  few months later  although  it
was still accessible  for  medical treatment. This procedure may be  indicated  in
children when heart  transplantation  is not  possible

P1011
Cardiac  involvement  in  patients  with  metabolic  disorders  (md).
Echocardiographic  follow-up  study.
Fesslova, V.,  Parini,R.*,  Mannarino,S.,  Salice,P.,Mor,T.,,  Menni,F.*,  Gioi>entu,M.
*Dpt.Card.,  Centre  Metab.Diseases.Dpt.Pediatrics,  ICP;  Dpi.  Ped.  Cardiology,
Istituti  Clinici Di  Perfezionamento, Mihno,  Italy

The  aim of this study was to analyse retrospectively the cardiac involvement in
patients  /pts/  with MD  treated  in our  Centre  and  evolution  at  follow-up.
Material  and  methods:  236  pts,115M,  121F, median  age  at  diagnosis  2 yrs
(0.1̂38)  were studied between  1980 and  2000  by echocardiography  at diag-
nosis and  at follow-up  (lm-17yrs,median  6yrs). 30 pts had organic  acidemia-
group /gr./, 49-  amnioacidopathies  (gr.2), 32-  urea  cycle  defects /d /  (gr. 3),
38- d. of metabolism of carbohydrates (gr.4),6-d.of beta-oxydation  (gr.5), 12-
mitochondrial  d.  (gr.6),51-lysosomial  storage  d.(gr.7),  17-miscellaneous
d.(gr.7.).  Results: 23 cases  (9.7%), 11M,  12F, had  cardiac  impairment:  11  -
hypertrophic  cardiomyopathy  /HCMP/,  obstructive  in  2; 5-dilated  CMP
/DCMP/; 4-  H-DCMP, 2 with  chronic  pericarditis; 3-  mitral  and/or  valvar
anomalies. Cardiac involvement  was more frequent in gr.5(66.7%) and 4 and 8
(13-15.7%).Evolution  at follow-up:6  children  (26%) died at lm -4 yrs: 4 with
DCMP  and 2 with HCMP, one  due to metabolic decompensation. 5 pts with
HCMP  improved  after  a specific  metabolic  tretment,  one  on  a  combined
metabolic  and  cardiac  therapy. One child  worsened  and the remaining pts.are
stable. Conclusions: Cardiac involvement  of variable severity occurred  in 10%
of our pts, regressive in some cases after specific treatment of the basal disorder.

P1012
Myocarditis  in  children ^  clinical  course  and prognosis.
Ziolkowska  L.,Kawalec W.,  Kowalik  C.,Kowakzyk  M.,RekawekJ.,Wozniewicz
B.,KsiazykJ.’,Zubrzycka M.,Kubiclta  K.
Tlie Children’s Memorial Health Institute, Warsaw, Poland, 04-736

The  aim of study  was to identify  prognostic  features  of children with  biopsy-
proven myocarditis (myo).The clinical profile of 55 pts with myo aged 2 mo  -
17,5 yrs (x=10+/-  5,1  yrs)  was reviewed  to detect  any  factors  that  might  be
predictive  for their outcome. In  all pts were done: echocardiographic  evalua-
tion of LV diameter and function, chest X-ray, routine  and 24-h Holter ECG,
endomyocardial  biopsy. Follow-up ranged  from  6 mo  to 5 yrs  (x=2,6+/-l,2
yrs).There  were  49  (89%)  survivors  and  6  (11%)  nonsurvivors. The  1-year
mortality was 66,7% and the 2-year 83,3%.A11 deaths were within first 3 years.
Survivors and nonsurvivors  were compared  with  regard to the  age at presen-
tation,  mean  time  between  clinical  onset  and  diagnosis,  functional  class
(NYHA),  LV diameter  and  shortening  fraction,  cardiomegaly  (CTR), ST-T
changes  and  ventricular  arrhythmias.  Conclusions:  1.Clinical  course  of
myocarditis  in  children  is variable  and  influences  the  prognosis. 2. The  risk
factors  for  death  included: the  mean  time  between  clinical  onset  and  diag-
nosis, NYHA  class, LV diameter  and  function,  cardiomegaly. 3.The  coexis-
tance of active myocarditis and DCM orARVD predicts poor outcome.

P1013
Beta-receptor blocker therapy on children with heart failure: clinical
experiences  with  carvedilol
MirTS,  Eiselt M,  Marohn  S, Laer S, Behn  F, Scholz  H,  WeilJ
Pediatric Cardiology University Hamburg, Hamburg,  Germany

Pediatric  patients  with  congestive  heart  failure, receiving  maximal  anticon-
gestive therapy without  any improvement are considered  for heart  transplan-
tation. A  new  therapeutic  option  for  children  could  be  the  additional
treatment  with  a-receptor  blockers  e.g.  Carvedilol  (C), which  have  been
shown  to  reduce  morbidity  and  mortality  in  adult  patients.Patients  and
Methods: Fourteen  patients  (2 month  up to  18 years) with congestive  heart
failure  due  to  dilated  cardiomyopathy  (n=10)  and  congenital  heart  disease
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(n=4)  were  treated  with  slowly  increasing doses of oral  C  (initially: 0,09  up
to  0,70  mg/kg/day).They  have  been  treated  with  digoxin,  angiotensin-
converting-enzyme  inhibitors and diuretics. Ejection  fraction  (echokardiog-
raphy),  Brain  Natriuretic  Peptide  (NT-proBNP),  clinical  symptoms
(modified  Ross  Score)  and  electrocardiography  (heart  rate, QT  duration)
were  determined  before  carvedilol  therapy  and  then  monthly  up  to  six
month.Results: Ejection  fraction  increased  from  34  (7-48)  to  54  (10-75;
p<0,05) % during treatment with carvedilol. NT-proBNP decreased from 663
(221-2008)  to  461  (211-1058)  frnol/ml.  Clinical  symptoms  (Ross  Score)
decreased  from  5,4  (3-10)  to  2,6  (0-6)  points  (p<0,05). Mean  heart  rate
decreased  by  13% (0  to  27%; p<0,05). Mean QT  duration  with  heart  rate
correction  calculated  by  Bazett  (QTB)  and  Fridericia  formula  (QTF)
decreased  from  420  ms  (372-507  ms; QTB)  to  385  ms  (323-440  ms, QTB;
p<0,05)  and from 372 ms (315-466  ms; QTF)  to 353 ms (309-435 ms, QTF;
p<0,05)We noticed side effects on 5 of 14 patients, however there were no side
effects  which  would  have  had  to  lead  to  a  modification  of  the  therapy.
Conclusion: Heart  function,  clinical  symptoms, humoral  and  electrocardio-
graphic parameters improved under  therapy with cardvedilol. Our  first  clinical
data  indicate that oral carvedilol  in addition  to standard therapy, constitutes  an
effective  treatment  in pediatric patients with congestive  heart  failure.

P1014
Involvement of the  heart  in  newborns of diabetic  mothers.
Jurko,A.jr.,Jurko,A.,  Zibolen, M.
Pediatric  Cardiologist,  Hurbanova 17, Martin  03659,  Slovak Republic,  Slovak
Republic

Background: A  hypetrophic  cardiomyopathy  with  congestive  heart  failure
has been described in detail more  recently  in newborns of diabetic  mothers.
For  this  cardiomyopathy  is  typical  asymetrical  septal  hypertrophy,  dynamic
subaortic stenosis, and myofibrillar  disarray. It generally regresses over 6 to  12
months  after  birth. It  has been  estimated  that  30 % of newborns  of  diabetic
mothers  have  cardiomegaly,  that  5  to  10  %  have  congestive  heart  failure.
Diabetic  hypertrophic  cardiomyopathy  does  seem  to  be  more  commonly
associated with poor maternal glucose regulation.Aim of study: Our  purpose
was to determine whether  left  ventricle mass (LVM) of newborns of diabetic
mothers  differ  from  LVM of healthy newborns.Methods: Echocardiographic
evaluations  were  performed  after  birth,  in  lth  and  6th  month  of  life  in  50
healthy newborns  (group  1) and in  20 newborns  of diabetic mothers  (group
2). The  following  variables  were  measured:  left  ventricle  mass  (LVM),  left
ventricle  mass index  (LVMI).left  ventricle  end-diastolic  volume  (LVEDV),
mass  volume  index  (LVMVI)  and  relative  wall  thickness  (RWT).Results: A
significant  higher  LVM  and  LVMI  was  found  after  birth  in  newborns  of
diabetic  mothers  (group  2)  in  comparing  with  healthy  newborn  (group  1).
These  abnormalities  are more  evident  in newborns of mothers  with  poorer
glycemic  control  during  pregnancy. The  parametres  characterizing  the  left
ventricle  increases significantly  in  lth  month  and 6th month  in group  1 but
not  in  group  2.Conclusion:The  results  are  useful  in  interpretation  of
echocardiographic  examination  of  left  ventricle  in  newborns  and  infants  of
diabetic mothers.

P1015
A  cohort  study  of  dilated  cardiomyopathy  in  childhood:  predictors
of  outcome
Chernobelska,  I. Y,  Ostman-Smith,  I.,  Burch,  M.
Department  Of  Pediatrics,  Headington,  Oxford,  United  Kingdom

Objective.To  study the correlation  of clinical features, and  echocardiographic
and  electrocardiographic  measures, with outcome  in paediatric  patients  with
dilated  cardiomyopathy,  in  order  to  define  early  predictors  of  outcome.
Methods. Retrospective  study  of  the  total  cohort  of  31  paediatric  patients
with  dilated  cardiomyopathy  referred  to  a  regional  centre  of  cardiology
between  1977 to 2000. Original ECG and M-mode  echocardiographic  traces
were  remeasured  for  8  electrocardiographic  and  30  echocardiographic
measures  at  presentation,  4  months  follow-up  and  latest  visit.  Multivariate
correlation  analysis  was used  to correlate with  death or  heart  transplantation.
Results. 10 patients with dilated cardiomyopathy died or required heart trans-
plant  (median time 0.96  years). Out  of the  total cohort  of  31 1-year survival
was 78% and 5-year  survival  55%. Patients who  were younger than  2 years at
the time  of presentation  had  a better  survival  (p=0.02). There  were  no  ECG
features  that  correlated  with  non-survival. The  echocardiographic  measures
showing  early  (4 months  follow-up)  correlation  with  outcome  were:  left
ventricular ejection fraction (p=0.009), systolic left  ventricular posterior wall-
to-cavity  ratio  (p=0.049), systolic  and  diastolic  volume  of  the  left  ventricle,
corrected  by body  surface  area  (p=0.013 and p=0.038, respectively), and  left

atrium  to  aorta  ratio  (p=0.02). Failure  to  improve  beyond  cut-off  values of
ejection  fraction  <0.26, systolic  left  ventricular  wall-to-cavity  ratio  <0.20,
end-diastolic volume >190 ml/m2 BSA or end-systolic volume >150 ml/m2
BSA  and  left  atrium-to-aorta  ratio  >1.8  all  predicted  non-survivors  early
with  high  specificity  and sensitivity. Conclusion. Early identification  of those
patients whose best chance of survival is heart transplantation is possible using
echocardiographic  measures.

P1016
Effects  of  carvedilol  on  left  ventricular  function,  mass,  and  scinti-
graphic  findings  in  isolated  left  ventricular  noncompaction:  a  case
study.
Kondo,  C,  Toyono,  M.,  Nakajima,  Y,  Nakazawa,  M.,  Momma,  K.,  Kusakabe,  K.
Departments  of  Pediatric  Cardiology  and  Radiology,  Tokyo  Women’s  Medical
University
Dept.  Of  Pediatric  Cardiology,Tokyo Women’s Medical  University,Tokyo,Japan

Despite an increasing awareness and interest on isolated left ventricular noncom-
paction, there is still no information  regarding the effects of medical treatment. A
4-month  old infant  with  congestive heart  failure due to isolated  left  ventricular
noncompaction  underwent  carvedilol, non-selective  beta-  blocker,  treatment.
Hemodynamic  analysis and imaging with several modalities, including echocar-
diography, magnetic  resonance  imaging  (MRI), and  single-photon  emission
computed  tomography  withTl-201,1-123-beta-  methyliodophenyl  pentade-
canoic  acid  (BMIPP), and  1-123-  metaiodobenzylguanidine  (MIBG), were
performed  before and  14 months after  treatment. Before  and after  carvedilol, left
ventricular  ejection  fraction  increased  from  30 to  57%. Remarkable  reductions
were observed after  treatment  in  left  ventricular  end-diastolic  volume  (from  47
[347% normal]  to  28 mL [126% normal]), end-systolic  volume  (from  33 to  12
mL), mass  (from  59 to 37 g), and end-diastolic  pressure  (from  13 to 8 mmHg),
respectively. Percent  wall thickening determined with cine MRI  increased  after
carvedilol  in the  segments  corresponding  with  noncompacted  myocardium.
Nuclear  studies  demonstrated  that, before  treatment,  there  was  a  mismatch
between Tl  and BMIPP  uptake, indicating  preserved  myocardial  perfusion  but
compromised  oxidative  fatty  acid  metabolism  at  the  area  of  noncompaction.
Before  carvedilol, sympathetic  nerve  dysfunction  at  noncompacted  areas  was
documented with  MIBG, a radiolabeled  norepinephrine  analogue  taken  up by
the  sympathetic  neuronal  terminals. Nearly  normal  uptake  15 minutes  after
injection  of MIBG  and  obviously  decreased  uptake  4 hours  later  indicated
preserved  cardiac innervation but  impaired neuronal  function  storing MIBG in
presynaptic  vesicles  of noncompacted  myocardium. After  carvedilol  therapy,
there was no more mismatch between Tl and BMIPP, and the neuronal  function
was recovered demonstrated on MIBG  delayed images. In conclusion, carvedilol
demonstrated  marked  favorable  effects  on  global  and  regional  left  ventricular
function,  hypertrophy, and  both  metabolic  and  adrenergic  abnormalities  in
isolated left  ventricular noncompaction.

P1017
Left  ventricular  non-compaction  in  children  ^  does  the  isolated
form  differ  from  that associated with  cardiac  malformations?
Hughes  ML,  WilkinsonJL,  Wcmtraub  RC
Fellow  In  Paediatric  Cardiology, 6  Crey  St,  East  Melbourne,  Victoria, Melbourne,
Australia

Left  ventricular  non-compaction  (LVNC)  is a poorly  described  cardiomy-
opathy  with  uncertain  outcomes. This  study  compares  the  presentation  and
outcome  of  children  with  isolated  LVNC  (ILVNC)  with  those  who  have
associated  cardiac  malformations  (LVNC+CHD).We  reviewed  all  children
with  LVNC  seen  in  our  hospital  between  1980  and  2000. LVNC  was diag-
nosed when prominent trabeculations and deep recesses of the left  ventricular
myocardium were seen on ventricular angiography. Non-parametric  statistical
methods  were used, with  continuous data  expressed  as [median (25th ^  75th
centile)]. Of  39 children  identified, 25 (12 male)  had  ILVNC and  14 (9 male)
had  LVNC+CHD. The  malformations  included  atrial  and  ventricular  septal
defects, aortic stenosis, aortic coarctation, hypoplastic  right  heart syndromes,
double  inlet  LV and  double  outlet  RV  with  atrioventricular  septal  defect.
Children  with ILVNC presented  later  [135 (60 -  780)  days versus 2  (1 -  60)
days, p<0.01], and  the  majority  (80%)  presented  with  congestive  cardiac
failure (CCF). 14% of the LVNC+CHD group presented with CCF.but most
presented  with symptoms  of their  malformation. The  five  year  survival from
birth  for  ILVNC and LVNC+CHD  was 58% and 86% respectively (p=0.37).
A  larger  proportion  of the  ILVNC  group  have  died  or  undergone  cardiac
transplantation  [52% versus  14%, p<0.05]. Among surviving patients, similar
proportions  have cardiac dysfunction  (fractional  shortening  <20% or restric-
tive  physiology)  at  late  follow-up  [25%  for  ILVNC  versus  33%  for
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LVNC+CHD, p=0.67].We  conclude  that  LVNC  can  be  associated  with  a
variety  of  cardiac  malformations.  Children  with  ILVNC  commonly  present
with CCF  at  an older  age, and  are more  likely  to  die or  require  transplanta-
tion. The  presence  of LVNC  with  other  malformations  does  not  appear  to
dominate outcome  and should not preclude  aggressive surgical  management.
P1018
Long  term  follow-up  of  myocardial  changes  following  Kawasaki
disease  (KO)  with  coronary  aneurysm  using  repeated  endomyoca-
dial  biopsy
Susumu  Yotiesaka, MD,  Tom  Takahashi,  MD,  Takumi  Sato, MD  Akira  Sato,  MD,
Shuji  Eto,  MD,  Kola  hhinose,  MD,  Katuki  Otani,  MD,  Manabu  Kitijo,  MD,
Kazuhiko  Tomimoto,  MD
Hirosaki  University, School Of  Health  Sciences,  Hirosaki, Japan

Purpose: To  investigate  the  long-standing  myocardial  abnormalities  and  the
relationship between  coronary  artery  lesions  (CAL)  and myocardial damage,
serial coronary arteriography  and EMB were performed  in the  patients with
KD, followed  up  more  than  ten  years  after  onset. Patients  and method: They
included  12  patients  with  giant  coronary  aneurysm  (G-AN); the  male  to
female  ratio  was 7:5  and  16 patients with  CAL ; the male to  female  ratio  was
9:7. All patients  were  followed  up more  than  ten years after  onset. Epicardial
coronary  arterial  lesions were analyzed semiquantatively with MIPRON  and
histopathology with histomorphometric  method to calculate the percent area
of myocytes,fibrous  tissue and fatty  tissue and small  vessel changes. Results: In
the long-term follow-up EMB, fibrosis, degeneration  , disarray and inflamma-
tory  cell infiltration  were noticed  in  62 %, 54 %, 32 % and 23 %, respectively
in the patients with G-AN. One of the cases with KD, who had CAL, revealed
massive  inflammatory  cell  infiltration  and  myocytolysis  in  the  subsequent
study, which  suggested chronic  myocarditis. Conclusion: Myocardial  changes
in the  patients with G-AN  were  relatively mild on  light  microscope but  still
remained  and  ultrastractural  changes  as microangiopathy  in  late stage. Some
cases of KD  may develop  chronic  myocarditis  leading  to  a  cardiomyopathy-
like state. Further  approaches should be mandatory to  clarify  the  significance
of the  myocardial  sequelae  of KD with  close  attention  not  only  to  CAL but
also to the myocardial  changes in long-standing cases of the  disease.

P1019
Prospective  longitudinal  assessment  of late  anthracycline  cardiotox-
icity  in Wilms’  tumourfWT)  survivors  ^  can  diastolic  data  predict
the  outcome?
/  Dorup, KE  Sorensai,  G  Levitt,  K  Bull,  ID  Sullimn
Department  Of  Cardiology, Skejby  University  Hospital, Aarhus,  Denmark,  8200-
arhus N

Anthracyclines (Ant) are highly effective  in the treatment of childhood malig-
nancies, but  are cardiotoxic. It  has been  suggested  that  alterations  in  diastolic
function  may preceed  manifest  systolic abnormalities. Most  previous  reports
have  been  cross  sectional  studies  of  heterogeneous  diagnostic  groups. We
performed  a longitudinal,  prospectively  study  of  97  well-characterized WT
survivors  (age at  treatment  4.1  –  2.1  yrs, Ant  dose  301  –  78 mg/m2, range
604̂68).  Echocardiograms  were performed  on  7.1  –  3.7  and  11.1  –  4.7  yrs
after  the last anthracycline treatment  and compared to values obtained in  100
healthy controls. All values are expressed  in SD units (Z-scores)  derived  from
the  control  population,  and  adjusted  for  body  surface  area.At  the  second
assessment, both  early  (E) and atrial  (A) peak velocities were low (Z-scores  -
0.65  and -0.38, respectively), but E/A  ratio  was normal.The  average isovolu-
metric  relaxation  time  (IVRT)  and  deceleration  of  early  filling  (Edec)  were
both  increased  (Z-scores  0.57  and  0.50,  respectively).Paired  serial  data
revealed a significant  increase in E velocity  (from -0.99 to -0.68, P=0.004),A
velotity  was  unchanged,  and  E/A  ratio  increased  from  -0.36  to  0.03
(P=0.001).  Furthermore,  a  prolongation  of  IVRT  (from  0.15  to  0.56,
P<0.001)  and Edec  (from -0.2  to 0.6, P<0.001)  was seen at the  reassessment.
Anthracycline dose did not correlate with neither of the diastolic parameters.
E  velocity  at  first  evaluation  correlated  with  fractional  shortening  at  the
second evaluation (r=0.32, P=0.002), otherwise  diastolic parameters failed  to
predict  systolic  dysfunction  at  second  assessment. Anthracycline  treatment  is
associated with significant  changes in  LV relaxation, but long-term  follow-up
does not show severe or restrictive  diastolic  dysfunction.

P1020
Mode  and  age  at  death  in  children  with  hypertrophic  cardiomy-
opathy  (HCM).
Alday,  L.E.,  Bruno, E.Juaneda,  £. ,  Maisuls, H.,  Moreyra,  E.
Head, Section Of  Pediatric Cardiology,  Hospital  Privado,  Cordoba, Argentina

We studied  the  incidence, mode, and  age  at  death  in  a group  of  infants  and
children with HCM during  a period  of 25 years ending December  1999.We
included  all  patients  with  primary  HCM  and  those  secondary  to  systemic
diseases  not  likely  to  shorten  the  life  span. Children  with  associated  heart
defects  producing  more  than  mild  hemodynamic  derangement  were
excluded.There  were 43 patients with  a mean age of 5.3  +  5.8 years (range 1
month  ^  22 years); 20 were  male.The  follow-up  period  was 6.8  +  5.6  years
(range  1 month  ^  20.6  years). Twelve  had  secondary  forms; 6  had  Noonan’s
syndrome; 3 LEOPARD  syndrome; and  one  patient  each  with  Friedreich
ataxia.Williams syndrome, and  Naxos’disease.Total  mortality  was 21 percent
(9 patients), with  an annual  rate  of  3.7  percent. Death  was sudden  in  5 and
caused  by  congestive  heart  failure  in  4. Patients  dying  suddenly  were  older
(13.9  +  7.4)  than  those with  congestive  heart  failure  (3.2  +  2.9)  (p<  0.05).
Two of the  sudden  deaths  occurred  in  patients  with  Wolff-Parkinson-White
syndrome. One  of  them had  had  radiofrequency  ablation  of  the  anomalous
pathway. Another  sudden death, happened  in  a child  with  obstructive  HCM
who  had  a permanent D D D  pacemaker  implanted  because  of  persistent
symptoms  despite  pharmacologic  treatment.  Sudden  death  occurred  while
asleep  in  2  and  during  ordinary  activities  in  the  rest  of  the  patients. We
conclude  that the annual rate  of death in young patients with HCM  does not
differ  much  from  that quoted  for  adults  in referral  centers. Infants  and young
children  usually  die  in  congestive  heart  failure, while  older  children  tend  to
die suddenly. However, in this series, none died during strenuous activities.

P1021
Non-compaction  of ventricular  myocardium: report of seven cases.
SS  Kothari,RJutieja,A  Saxetia,R  Narang
All  India  Institute  Of  Medical  Sciences,  New  Delhi,  E-6,Ansari  Nagar,New  Delhi,
India

Non-compaction  (NC)  of  ventricular  myocardium  is  characterized  by
increased trabecularization  and intertrabecular  recesses.We report  seven cases
of NC diagnosed  by echocardiography  in the  last five years at our  institution.
Age ranged from  2mo.-32  years. Associated heart  diseases (corrected transpo-
sition of great  vessels, patent  ductus arterious.congenital  mitral  regurgitation)
were  probably  responsible  for  NC  in3  cases, and  it  was primary  in  the other
4.Five  patients  presented  in  congestive  failure.one  had  growth  retardation
while  NC  was  incidentally  detected.  Osteogenesis  imperfecta  and  rickets
were  associated  with  primary  NC  in  one  case each. Ventricular  dysfunction
was present  in  all. One patient  died  of  congestive  heart  failure. No  arrhyth-
mias  or  embolism  were  noticed  in  these  7  patients.  In  conclusion,  NC  of
ventricular  myocardium  is  a  rare  heterogeneous  cardiomyopathy,  its  occur-
rence in disorders of bone  synthesis  is intriguing.

P1022
Acute  myocarditis  with  dilated  cardiomyopathy  caused  by
parvovirus  B19
F.Heinke,A.Moeckel,  W.Handrick,  H.-J.Haeusler
Department  Of  Pediatric Cardiology,  University  Heart  Center, Leipzig,  Germany

Human parvovirus B  19 can  cause a broad spectrum of clinical  manifestations
including  erythema  infectiosum  (or  fifth  disease), intrauterine  fetal  death,
aplastic crisis and anaemia  in immunincompetent  patients. Myocarditis caused
by parvovirus B  19 was described in an infant  and has been found  in the hearts
of  infected  fetuses  dying  of  hydrops  fetalis. We  observed  acute  onset  of
myocarditis with  dilated  cardiomyopathy  after  parvovirus B  19 infection  in a
5 year-old  boy. Diagnostics  included  routine  cardiac  investigations  and  heart
catheterization  with biopsy of the endomyocardium.The  diagnosis  was made
by DNA-hybridisation and polymerase chain reaction investigations of serum
and myocardial biopsy.This  case report suggests that parvovirus B 19 infection
can cause life-threatening  myocarditis in childhood  and that  diagnostic assays
like  polymerase  chain reaction  should  include  parvovirus  B  19. To our  best
knowlegde  there  are only  very  few  cases described  with  myocarditis  associ-
ated with parvovirus B 19  infection.

P1023
ECMO  and transcatheter  left  heart  decompression  in an infant  with
acute  severe left heart  failure
Stuart  Bergerjoseph  Cava, Andrew  Pelech, Peter Frommelt,  George Hoffman,  Robert

Jaquissjames  Tweddell
Medical College QfWisconsin,  Milwaukee,  Wisconsin,  USA

We describe a unique technique  for support  of the heart during an episode of
acute, severe  heart  failure. A  14 month-old  infant  presented  with  a  1-week
history of poor appetite, low-grade fevers, vomiting and progressive respiratory
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distress. Significant  cardiomegaly  with  severe  left  ventricular  (LV)  dilatation
and  dysfunction  was noted. Endotracheal  intubation  and mechanical  ventila-
tion  were  required  during  transport  from  an  outlying  hospital.  Inotropic
support  with  epinephrine, dopamine,  and  milrinone  was initiated.  Despite
this, she developed progressive low cardiac output with episodes of ventricular
tachycardia, eventually  sufFering  ventricular  fibrillation  that  did not  respond
to electrical defibrillation. During CPR  she was placed on ECMO  via cannu-
lation  from  the  right  neck  and immediately  taken to the  catheterization  lab.
With  transesophageal  echocardiographic  guidance  a transeptal puncture  was
done  and  progressive  static  balloon  dilatation  of  the  atrial  septum  was
performed.The  initial  LA pressure  of 35 mm. Hg  was reduced  to 9 mm Hg.
Pulmonary  edema  fluid  abated  almost  immediately  with  instantaneous
improvement  in  lung  compliance.  Endomyocardial  biopsy  of  the  right
ventricle  confirmed  acute  myocarditis. The  patient  subsequently  required  5
days of ECMO  support. At  the  time  of decannulation,  her  LV function  was
markedly  improved.  She  was discharged  after  three  weeks, with  full  neuro-
logic  recovery  and normalization  of  left  heart  function, on only a small dose
of  diuretic  and  was  taken  off  of  the  transplant  list  two  weeks  later. We
conclude  that  aggressive  therapy  is  warranted  in  infants  who  present  with
acute  severe  heart  failure. ECMO  cannulation  from  the  neck  with  tran-
scatheter  decompression  of the  left  heart  is an  effective  way of  mechanically
supporting  the  failing  heart  of  a  child  without  median  sternotomy. The
capacity  for  complete  resolution  of  severe  of  myocarditis  and  acute  heart
failure  is again demonstrated.

P1024
A  case  of  restrictive  cardiomyopathy  with  ventricular  tachycardia
treated  by amiodarone  and  pacing
Hiroshi  Kanamaru  ,  Naokata  Sumitomo  ,  Kazuo  Taniguchi  ,  Mamoru  Ayusawa  ,
Ketisuke  Karasawa , Nobutaka  Noto  , Tomoo  Okada  , Kensuke  Harada
Nihon  University  School  Of  Medicine,  Pediatrics,  Itabashi-Ku,  Tokyo,Japan

Background:  Amiodarone(AMD)  is  used  as  the  antiarrhythmic  agent  in
patients with life-threatening recurrent  ventricular  arrhythmias with  hemody-
namic  instability. We report  a restrictive  cardiomyopathy  (RCM)  patient  with
VT who  has been treated  by AMD  and DDD  pacing. Case report: A 28-year-
old RCM  patient  admitted  due  to  persistent  palpitation  and  bradycardia  of
three hours’duration. A chest X-ray film revealed no cardiomegaly. An electro-
cardiogram showed a sinus rhythm, at a rate of 75, with prominent P waves and
prolonged  PR. Echocardiography  visualized  enlarged  LA and  near-normal
thickness  of  the  IVS  and  LVPW  Systolic  function  was  normal  reflected  by
ejection  fraction.  Cardiac  catheterization  showed  elevated  pulmonic  artery
wedge  pressure  and  LV diastolic  pressure. Both  right  and  left  ventricular
volumes  were  small. His  bundle  electrogram  disclosed  prolonged  HV  time.
Sinus  node  function  was normal  from  the  results  of  SNRT, CSNRT  and
SACT. HV block  was revealed by the  high frequent  atrial stimulation  at a rate
over  120. The  oscillational  electrogram  resulted  the  normal  duration  of LAS
and the normal voltage of RMS although filtered QRS  was prolonged. Mitral
inflow and  LV outflow  were recorded  by echocardiography  after DDD pacing
was  implanted. He  was  paced  with  AV synchronously  at  a fixed AV delay  of
175msec. The  Holter  monitoring  performed  because  he  felt  palpitation  after
he  was  paced,  revealed VT  at  a maximum  rate  of  180  with  consecutive  19
ventricular complex. Not only palpitation  has been diminished  also noVT has
been seen on Holter monitoring since disopiramide  was changed to AMD. He
showed  great  capability  of  elgometer  exercise  with  five  minutes  endurance
before  he discharged. Conclusion: It  is controversial  whether AMD  is used  in
patients who  have serious heart failure  with non-sustained VT after pacing.

P1025
Prevention  of  recurrences  idiopathic  pericarditis  by  Colchicin  in
two  children.

Jurko,A.,Jurko,A.jr.,  Farska,Z.,  Sparcova,A.
Pediatric Cardiologist,  Nabrezna  5,  Martin,  Slovak  Republic

A  two  children  with  severe  form  of  idiopathic  recurrent  pericarditis  are
reported. On  several  occasions during a period  of 2 years  in first cases and 5
months  in  second  case they  were shown  to  be  dependent  on  corticosteroid
therapy  and  became  cushingoid. After  corticosteroids  were  substituted  with
colchicin, no  futher  relapses  occured  during  a period  of  12 months  in first
case  and 9 months in the second  case. In accordance  with  the first published
pediatric  results, colchicine  represents  an  effective  and  welltolerated  alterna-
tive therapy  for recurrent  idiopathic pericarditis and might  replace  prolonged
administration  of corticosteroids.

P1026
Real-time  power  spectral  analysis  of  heart  rate  variability  in
Duchenne-type  progressive  muscular  dystrophy
M.  Bartocci, P.Ottonello,  C.  Minetti,  G.  Ruga
Department  Of  Pediatrics, University  Of  Genoa,  Gaslini  Institute,,  Genoa,  Italy
Aim To  assess heart  rate  variability  ^  HRV-  in pediatric  subjects  affected  by
DMD, by  means  of  real  time  power  spectral  analysis  and  to  compare  it  to a
healthy  control  group.  Methods  We  have  conducted  a  cohort  study
comparing  a group of  20 DMD subjects  with normal cardiac ultrasound and
no  evidence  of arrhythmia  with  a control  group. An ECG  monitoring  (HP
78354 C)  has been performed  for  10 minutes with the subject  at rest, supine,
1  hour  after  breakfast, between  08.00 and  10.00 a.m. Data  from  the monitor
have  been  analyzed  in  real  time  using  the  software  previously  described
(Comput  Methods  Programs Biomed,  1998). Two  different  frequency  bands
have  been  considered  for  spectral  analysis:  low  frequency  band  ^  LF  ^
between  0.02 and 0.15 Hz and high frequency  band ^  HF- between 0.15 and
0.5 Hz. The  power  spectral  density  (PSD)  in the  two  bands  and  the  LF/HF
ratio, as indicator of sympathovagal balance, have been calculated. Results HR
was significantly  higher  in  the DMD  group  (mean 95+14)  vs. 68  –  10(SD)
p<.05). LF did not vary significantly. HF was lower, but not significantly, in the
DMD  subjects compared to the healthy ones (0.06+ 0.04  (SD) AU vs. 0.10  –
0.02  (SD AU), p=  NS). LF/HF  ratio  was  significantly  higher  in  the  DMD
(5.27  –  2.36  vs. 0.68  –  0.39, p<.05)  Conclusion The  increased  HR  in  the
DMD  subjects  is  a  result  in  line  with  previous  findings.  The  markedly
increased  LF/HF  ratio  in  the DMD  group  indicates  a disturbance  in  auto-
nomic  balance  characterized  by  either  an  increased  sympathetic  activity  or,
more  likely, by  a  decreased  parasympathetic  modulation. These  preliminary
results support  the hypothesis of cardiac impairment  risk in DMD.

P1027
Pericardial  effusion  associated  with hypothyroidism  in  children.

Jurko,  A .jr. Jurko,  A.,  Zibolen,  M.
Pediatric  Cardiologist,  Hurbatioiu  17, Martin,  Slovak  Republic

Hypothyroidism  develops  in  case of inadequate  hormone  production  by the
thyroid  gland  or  in  case  of  an  inadequate  response  of  thyroid  gland  to
thyrotropin.  In  thyroid  hormone  deficiency  sometimes  a disorder  of  the
cardiovascular  system  may  dominate. The  authors  described  in  two-histories
the  clinical  picture  of  two  girls with severe hypothyroidism  where cardiovas-
cular symptoms predominated  in the clinical picture.They  paid special atten-
tion to the diagnosis and  causal treatment of the disease. In the conclusion the
authors  discuss  the  causes  of  development  of  hypothyroidism  in  childhood
and  draw  attention  to  the  importance  of  collaboration  of  the  pediatric
endocrinologist  and cardiologist  in the diagnosis and treatment  of disease.

P1028
Late  anthracycline  cardiotoxicity  after  childhood  cancer:
Prospective  longitudinal  assessment
Ian  Sullivan,  Inge Dorup,  Gill  Levitt,  Kate  Bull,  Keld  Sorensen
Skejby  Utiivcrsity  Hospital,  Aarhus  N,  Denmark

More  young  adults  are  survivors  of childhood  cancer  than  of any  congenital
heart  lesion.  Most  survivors  have  received  anthracyclines  (A)  and  reports
suggest  that  more  than  half  have late  cardiac abnormalities. The literature  on
cardiotoxicity  relates  to  cross sectional  studies  of  heterogeneous  diagnostic
groups. We  assessed  120 ALL survivors  (age at  treatment  4.7–2.8  yrs.A  dose
90  to  270  mg/m2,  follow  up  6.2–2.0  yrs)  and  97 Wilms  tumour  (WT)
survivors  (age  at treatment  4.1+2.5  yrs, A dose 60 to  468 mg/m2, follow  up
7.1 –3.9 yrs) and  100 normal controls. Compared to normals, both groups had
reduced  fractional  shortening  (FS),  (ALL 32.3–4.4,WT  30.8–4.8, normal
35.9–4.2%, p<0.001),  accounted  for  by  increased  LV end  systolic  stress
(LVESS)  (ALL  49.4–13.5,  WT  53.9–13.3,  normal  42.2–9.1  g/cm2,
p<0.001), whereas contractility  assessed independendy  of loading conditions
was  normal. Total  dose  and  dose  intensity  were  risk  factors  for  increased
LVESS inWT but not in ALL. At reassessment  4.6 years later, sudden death or
heart  transplant  had  occurred  in  two  patients. No  other  patient  had  clinical
heart  failure. Paired serial  data revealed, increasing LVESS, decreasing  LV wall
thickness  and  decreasing  FS  correlated  with  higher  A dose, but  not  with
cancer  diagnosis, follow  up  duration, gender  or  growth.  In  the  observation
interval,  cardiac  indices  seemed  to  improve  for  patients  who  had  received
lower doses and progress  for those who had received higher  doses with a cut-
off cumulative  dose of  >  25O mg/m2,so  that  there  was no  deterioration  in
LVESS or  LV contractility  overall. Though  a few  subjects  with  low dose  had
imparied  cardiac performance, the rarity of deterioration  in  cardiac  function
beyond  10 yrs  follow-up  after  <  250 mg/m2  is reassuring. Late  surveillance
might  focus  particularly  on patients who  have received >25O mg/m2.
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P1029
Prediction  of  the  risk  for  sudden  death  in  young  patients  with
hypertrophic  cardiomyopathy  by  ambulatory  blood  pressure  moni-
toring  and heart  rate  variability.
Sadamitsu  Yatiagi,  Masao  Yoshitiaga,  Atsushi  Shimago,  Toshiro  Fukushige,  Ryo
Kusubae, Junko  Kamimura,  Koichi  Tokuda, Junichiro  Nishi,Yukiharu  Kono,Yuichi
Nomura,  Koichiro  Miyata.
Sakuragaoka  83̂51̂,  Kagoshima City, Japan

Young patients with  hypertrophic  cardiomyopathy  (HCM)  are at high risk of
sudden death. Objective  of the study  is to predict  the risk for sudden  death of
patients with HCM. We examined  ambulatory blood  pressure  (BP)  and heart
rate variability in 6 patients (age 12-18y, 3 males and 3 females) and 56 healthy
age-matched  controb. Among  the  HCM  patients,  sudden  death  during
following-up,  near  death  with  ventricular  tachycardia,  and  non-specific
discomfort  sensation  were  found  each, while  the  rest  three  complained  no
symptom. In both cases sudden death or near death occurred  in the  morning.
An ambulatory BP was measured for 24 hours at intervals of 15 minutes during
daytime  (from 6:00 to 23:00) and of one hour during nighttime.Time-domain
and frequency-domain indices of heart rate variability  (HRV) every one hour
were  determined  from  24-hour  Holter  recordings. Ambulatory  BP  moni-
toring revealed that  3 out  of the 6 patients showed a drop of systolic and dias-
tolic  pressures  for  30 to  60  minutes  in  the  morning  (3 of  3)  and  in  the  late
afternoon  (1  of  3). All  three  patients  were  symptomatic  with  either  sudden
death, syncope, or other  manifestations. Incidence of subjects  with  a pressure
drop  was  significantly  higher  in  patients  than  those  in  controls  (4  of  52,
p=0.0132). Analysis of HRV revealed that high-frequency  power corrected by
mean RR  interval  and  low-frequency  power  were  significantly  lower  in
patients during pressure drop periods than those of the normal  controls.These
data suggest that patients with HCM showed abnormal autonomic function  at
some times a day which correlated with the timing of symptoms and that anal-
ysis of ambulatory blood monitoring  and HRV may predict  the risk of  future
occurrence of syncope with time of onset in patients with HCM.

P1030
Echocardiographic  assessment  of  left  ventricular  function  in  the
rabbit.
Kaplatiova J.,  Babu A.,  Cersl  V,  KvasnickaJ.  University  hospital, pediatric depart-
ment,  Hradec Kralove
Czech  republic University  hospital, cardiology  department,  Hradec  Kralove Medical

faculty, fartnalology department, Hradec Kralove, University  Hospital  Pediatric depart-
ment,  Charles university, n.  Osvobodite; 820,  Hradec Kralove, Czech  Republic

Kaplanova J., Babu A., GerslV, Kvasnicka J. Echocardiographic  assessment  of
left  ventricular  function  in  the  rabbit  Cardiac  doxorubicin  toxicity  is a
dreaded  complication  of  cancer  treatment  but  also  a  useful  experimental
model  of  cardiomyopathy.  In  small  animals  with  high  heart  rates, the  use  of
ultrasound examination  is limited by the need of the high sampling  frequency
(and  cost)  of  the  equipment  (UE). In  this  pilot  study, we  tried  to  find  out
whether  an  inexpensive  UE  could  be  used  in  doxorubicin  studies  in  the
rabbit.WINGMED  CSM 800 with the sampling rate of 47 frames/s  (fps)  was
used. The  rabbits  were sedated  by ketamine  and examined  using the  5 MHz
probe. The  data  from  the  UE  were  captured  by  an ATI All  wonder"  video
capture  card enabling a capture  frame  rate of  30  fps. These  videos were  then
saved  onto  Compact  Disc-Recordable  (CD-R)  media,  reviewed  frame  by
frame  with  the help ofVideo  Snap" software  package (shareware license)  and
evaluated by help of the Osiris" software  (freeware  license). In order to over-
come a possible error  caused by  the  frame  rate discrepancy between  the  UE
fps  and  fps  of ATI  capture  card, three  diastolic  and  corresponding  systolic
images  were  randomly  extracted  from  various  cycles. Ejection  fraction  (EF)
was calculated  from manually indicated areas. In 9 animals of the mean weight
of 3.2110.17 kg and heart rate of230–ll/s  the  left  ventricular  (LV) enddias-
tolic  volume  was  2.34–0.47  ml,  endsystolic  volume  0.65–0.21  and  EF
70.3+6.1. In the first animal treated by 8 doses of doxorubicin  3mg/kg/week
the respective  values of the  LV parameters were 2.5,1.5  and 45.The obtained
data suggest that in assessment of the  LV function  in the rabbit, an inexpensive
UE and widely  available software  could provide data, comparable with those,
obtained by highly sophisticated and more appropriate techniques.

P1031
Cardiac Troponin T: It’s role  in the  diagnosis  of  clinically  suspected
myocarditis  and chronic  dilated  cardiomyopathy.
Soongswang  J,  Durongpisitkul  K,  Laohaprasitiporn  D  ,  Apichart  Nana  A,
Ratanarapee S,Akaniroj  S, Leowattana  W.,

2  Prannok  Rd,Dept  of  Pediatrics,Siriraj  Hospital,  Mahidol  Univers,  Bangkok,
Tliailand

Objectives. The  study  objectives  were: 1) to  compare  the  cardiac  troponin  T
(cTnT)  in  the  clinically  suspected  or biopsy-  proved  acute  myocarditis, and
chronic dilated cardiomyopathy in pediatrics and 2)to find out whether cTnT
could  replace  endomyocardial  biopsy. Background:  Myocarditis  and  dilated
cardiomyopathy  are clinically difficult  to differentiate. Endomyocardial  biopsy
is seemed to be useful. However, It’s invasiveness, some risk especially in pedi-
atric patients, limitation in sensitivity and time consuming make the endomy-
ocardial  biopsy  less valuable. Noninvasive, prompt, sensitive  and  inexpensive
means  to  diagnose  acute  myocarditis  are  interesting. Methods: Every  cases
with  clinically  suspected  myocarditis, dilated  cardiomyopathy,  and  17  cases
with moderate  left  to right shunt  and CHF (group 3) who were presented  at
Dept  of  Pediatrics, Siriraj  Hospital, Mahidol  University, Bangkok, Thailand
during July  1999 ̂June  2000  were included. History, physical  examination,
ECG, CXR,  echocardiogram,  cTnT, CK-MB  mass and/or  endomyocardial
biopsy were studied. Gold standard to diagnose myocarditis  are endomyocar-
dial  biopsy  (Dallas  criteria)  and/or  recovery  from  cardiovascular  problems
within  6 months of follow  up period. Results: Nine  patients  were  diagnosed
myocarditis  (groupl)  ,and  10 were dilated  cardiomyopathy  (group 2). Mean
serum cTnT  were  0.49  +/-1.01, 0.13+/-  0.31, and 0.01+/-  0.01  ng/ml  in
groupl,2  and 3 respectively.The  mean CK-MB  mass level for  group  1,2  and

3  were 24.64+/-20.61,14.64+/-35.08  and 2.88+/-1.69  ng/ml. Both  cTnT
and CK-MB  mass levels  were  statistically  higher  in group  1 than  2, group 1
than 3 but insignificantly  higher  in group 2 than 3. Four cases in group  1 had
endomyocardial  biosy  and  50% found evidence  of myocarditis. Conclusion:
Measurement  of  cTnT, and  CK-MB  can  probably  differentiate  myocarditis
from  dilated  cardiomyopathy. Histology might not be  necessary  for  the diag-
nosis of myocarditis in pediatric patients.

P1032
The  role  of  Fas/FasL  and  apoptosis  in  the  development  of  virus
myocarditis  in  mice
Han  Bo, Ma  Peiran
Pediatric  Cardiology Department,  Shandong Provincial Hospital, Jing  Five Road  No.
324, Jinan /Shandong,  China

Methods twenty Balb /  c mice/group  inoculated with Coxackie virus B3 and
five mice/group  injected  with  saline  were  sacrificed  at  7,  10, 14, 21  and  28
days post-inoculation  (p.i.).Terminal  transferase-mediated  dUPT-biotin  nick
end-labeling (TUNEL)  assays were used  to detect  apoptosis  in  myocardium.
The  expression  of  Fas  and  FasL protein  and mRNA  in  myocardium  were
determined  by  immunohistochemistry,  reverse-transcription  polymerase
chain  reaction  and  in  situ  hybridization, respectively. Results The  percent  of
apoptosis myocytes increased significantly  after  the infection 7 to  14 days than
21 to 28 p.i. (P<0.05). Fas mRNA and protein  expressed mainly in myocytes
and  FasL mRNA  and  protein  expressed  mainly  in  infiltrating  lymphocytes
increased  remarkably  from  7  to  14  days  compared  with  control  group
(P<0.01).  Conclusion  cytotoxic  T  lymphocyte  mediated  apoptosis  in
myocardium  through  Fas /  FasL pathway might  play an important  role in the
development  ofVM.

P1033
The  normal  value  of  Doppler  tissue  image  (DTI)and  the  usage  in
dilated  cardiomyopathy  in  children
Ma  Peiran, Li  Quimei,  Wang Yi
Pediatric Cardiology Department  Jing  5  rood No.  324  Jinan  Shangdong  Provincial
Hospital,Jin  5  Road  #324,Jhuin/Shandong,  People’s Republic  Of  China

The cardiac  muscle movement  velocity of systolic  early diastolic  and late dias-
tolic stage of mitral  valve, left  ventricular  posterial  wall  (LVPW), cardiac  apex
(CA)  and  ventricular  septum  were  measured  of  203  normal  children  from
newborn  to  14 years of  age by  using DTI.The five rules were found.  (l)The
velocity increased with age. (2) The velocity was not influenced  by heart rate. (3)
The velocity of endocardiac muscle was faster than that of systolic stage. (4) The
velocity of diastolic stage was faster than that of CA. (5) The velocity of LVPW
was faster  than  that  of  ventricular  septum. The  DTI  of  40  cases with  dilated
cardiomyopathy (DCM) were measured. Early diastolic velocity of mitral valve
ring  (MVRDeV)  was decreased  in  100%. The  other  cardiac  function  such  as
ejection  fraction shortening fraction, cardiac index, peak velocity of pulmonary
artery and aorta were also measured and compared with the change of DTI.The
DTI change was more sensitive and reliable than other cardiac function  test.
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P1034
Inherited  metabolic  diseases  and heart  disorders  in  children
Juaneda  E.,  Guelbert  N,  Otto  P., Bruno  E.,  Maisuls  H.
Division  de  Cardiologia  y  Centro  de  Estudio  de  La  Metabolopatia  Congenita,
Cetneco;  Facultad  de  Medicina,  Universidad  National  de  Cordoba,  Hospital  De
Ninos,  Obispo  Trejo 1149  1st D,  Velez  Sarsfield  562,  Cordoba,  Cordoba,Argentitta
Metabolic  diseases  are  a  number  of  metabolic  derangements  resulting  from
inherited  disorders.  Although  systemic,  cardiac  involvement  is  poorly
described.We describe heart disease in patients with lysosomal storage disease
(LSD), mitochondrial  disease (MD), and perixosomal  disease (PD)  diagnosed
according  phenotipic, biochemical  and  enzimatic  studies.  132  patients  with
LSD, 3 with MD and 2 with PD were investigated and 25/132,3/3 and  1 /  2
respectively  had  clinical  evidence  of  heart  disease  corroborated  by  color
Doppler  echocardiography. LSD were classified  in group  1 , mucopolysaccha-
ridosis  (MPS): MPS II, 5/11; MPS  III, 4/8; MPS  IV, 3/8. Group  2, sialidosis
(S):  SII, 1/1.  Group  3, gangliosidosis  (GM): GM  I,  1/3;  GM  II  (SandhofF
disease), 3/92. Group  4, mucolipidosis  (ML): ML II, 1 /  2; ML  III, 2/2. Group
5, sphingolipidosis: Niemman-Pick  type A, 1 / I . Group  6, glucogenosis  (G): G
II  (Pompe’s  disease) 3/3. In  LSD 19/25 patients had myocardiopathy  (MCP)
hypertrophic  17, dilated  2; valvulopathy  (V) isolated 4/25 andassociated  with
MCP  10/25; mitral insufficiency  was present 2,3 times more often  than aortic
insufficiency.  Group  1 (MPS), group 4 (ML) and group 6 (G) cardiac compro-
mise was more common  than the others groups. SandhofF disease, prevalent in
a region of Cordoba, 2 patients had congenital heart  disease (CHD)  (ventric-
ular septal defect  and coarctation of the aorta) and  1  patient had dilated MCP.
MD  were three different  disorders, 1 patient with mitochondrial  disease asso-
ciated  with  MELAS mutation  and a Barth  syndrome-like  illness, had  dilated
MCP  and  pulmonary  hypertension,  1 patient  had  COX  deficiency  with
hypertrophic MCP  and  1  patient with MERRF-MELAS overlap with mitral
insufficiency.  PD  were  2  patients with  punctata  condrodysplasia  , 1 of  them
had  CHD  (major  aorto  pulmonary  collateral). Metabolic  heart  disease  was
present  in  29/137  (21%)  patients  and  21/30  (70%)  had  MCP, 15/30  (50%)
hadV  and  3/30  (10%)  had  CHD. These  observations  sugest  that  metabolic
studies should be performed  in all children with cardiomyopathy  as the preva-
lence of metabolic disorders is high in this population.This may help to define
therapeutic  stratergy and to improve genetic counseling.

P1035
Endomyocardial  fibrosis  in  children
Fernando  Moraes,  Cleusa  Lapa  Santos,  Frederick  Lapa  Santos,  Claudia  Gomes,
Euclides  Tenorio, Djair  Brindeiw  Filho, Carlos Moraes
AK  Portugal  163,  Pernambuco, Recife, Brazil,  52.010-010

Ten  children  with  endomyocardial fibrosis(emf) submitted  to  surgical  treat-
ment  between  1978 and  1997  are described. Seven  were  male  and  3  female,
ranging in age from  4 to  15 years(mean  11).All were in the final stage of heart
failure. Three  had  biventricular  disease,  6  had  involvement  of  the  right
ventricle  alone  and  1 had  emf  confined  to  the  left  ventricle. There  were  3
deaths  (30%)  in  the  postoperative  period  due  to  low  cardiac  output. The  7
survivors  were  followed  up  for  a period  ranging  from  12 to  168  months
(mean  72 months). Two  late deaths  have ocurred  resulting  from  heart  failure
and  infectious  endocarditis.  Five  (50%)  children  were  alive. Two  required  3
reoperations for valve prosthesis dysfunction. One patient  is in functional  class
IV and 4 in  class II to  III despite intensive medical  treatment. It  is concluded
that  surgery  for  emf  is an  essentially  palliative  procedure  and,  especially  in
children, results of surgical treatment  are far  less satisfactory  than desired.

P1036
Plasma  brain natriuretic  peptide(BNP)  level  in patients  after  Fontan
type  operation
Shoichi  Shibuta  Hideji  Yamamura  Chisato  Kondo  Makoto  Nakazawa  Kazuo
Montna
8^  1 Kawadacyou  Shinjukuku  Tokyo, Shinjuku,  Japan

Plasma  brain  natriuretic  peptide  (BNP)  level  in  patients  after  Fontan  type
operation Background: BNP  is secreted  from  the ventricles and  is elevated in
variety of cardiovascular pathophysiological states.A study showed that plasma
BNP  level  was positively  correlated with  atrial pressure in adult patients  with
heart  failure, suggesting that BNP  is secreted from  the atrium. Purpose: Since
right  atrial  pressure  is elevated  and  its  volume  is  increased  in  patients  after
Fontan  type operation, we hypothesized  that  plasma BNP  level  may be high
which  is brought  about  from  its  secretion  from  the  right  atrium. Thus, we
studied  to  confirm  our  hypothesis. Methods  and  results: Subjects  were  24
Fontan  patients, including  21  patients  after  direct  atrial-pulmonary  anasto-
mosis. On postoperative cardiac catheterization, we sampled blood from SVC,

IVC, PA, PV and Ao, and measured BNP levels in each sample. We studied the
relationship  between  hemodynamic  data  and  BNP  levels. BNP  levels in Ao
ranged  from  8.4  to  569  with  a mean  of  106 pg/ml. Atrial  and  ventricular
filling pressure  averaged  12 mmHg  and 7 mmHg, respectively. End-diastolic
volume  and ejection fraction of the main ventricle averaged 98% normal and
0.50, respectively. BNP levels increased  at  PA above the mixed vein, and at Ao
from  PV. BNP  level at Ao  was positively correlated  with  atrial pressure. In  3
patients withTCPC.BNP  levels did not increase between mixed vein and PA.
Conclusion:  1)  Plasma BNP  level in  patients with  Fontan  operation  is high,
and this has no relation with ventricular function. 2) BNP is secreted not only
from the ventricle but also from the atria, and plasma BNP level increases with
high atrial pressure.

P1037
The  epidemiology of childhood  cardiomyopathy
Alan  Nugent,  Piers Daubeney,  Patty  Chondros, Stephen  Kahler, Terry Nolan,  James
Wilkinson,  Robert  Weintraub  on  behalf  of  the  National  Australian  Childhood
Cardiomyopathy  Study
Flemington  Road, Parkville,, Melbourne, VIC,  Australia

Background:  Better  information  about  the  epidemiology  of  childhood
cardiomyopathy  (CM)  would  assist in  understanding possible aetiologies and
planning of medical services for this group of patients. Methods:The  National
Australian  Childhood  Cardiomyopathy  Study  is  a population-based  study
which  includes  all children  in Australia  with primary CM  who  presented  at
0-10 years of age between the years 1987-1997. Cases were collected from all
paediatric  cardiologists  and  paediatric  cardiac  centres,  as  well  as  from  adult
cardiologists, regional  paediatricians, cardiac  transplant  centres  and  coronial
records.  Study  proformas  were  completed  by  the  same  3  investigators  who
undertook  a series of site visits to each centre and viewed all available medical
records and cardiac imaging. Cases were classified  according to WHO  guide-
lines.The mean annual incidence  for each CM type was obtained  by dividing
the mean number of newly diagnosed cases each year during the study period
by the mean at-risk population during this time, based on  data obtained  from
the Australian  Bureau  of  Statistics. Results: A  underlying  infective, genetic,
syndromal  or  metabolic  explanation  was  available  for  up  to  60% of  dilated
CM  cases who had early cardiac histology available, 54% of hypertrophic  CM
cases, 22% of restrictive  CM  cases and 54% of unclassified  CM. Conclusions:
The peak incidence  for  all childhood  CM except restrictive CM  is during the
first year of  life. The  early  onset  of these conditions  suggests a genetic, rather
than acquired aetiology, in the great majority  of cases.

P1038
Carvedilol  for  myocardial  failure  in  pediatric  patients: Do  infants
and young  children behave like little  adults?
S.  Laer,  F. Belm,  H.  Scholz,  TS.  Mir, M.  EiseltJ.  Weil
Department  Of  Pharmacology,  Hamburg, Hamburg,  Germany

Due  to the  maturation of the  myocardium  and the  systems involved  in  drug
metabolism  and  elimination, young  children  with  heart  failure  may show a
different  response  to  the  a-receptor  blocker  carvedilol  (C)  compared  to
adolescent  patients.We performed  a prospective, open study using C  in addi-
tion to digoxin.ACE-inhibitors  and diuretics in pediatric/adolescent  patients
of  difFerent  age with  heart  failure  and  investigated  clinical, pharmacogenetic
and pharmacokinetic  parameters. Six infants/children  (6 weeks to  4 y) and 6
adolescents  (12 to  19  y)  received  increasing  doses  of  oral  C  (initially  0.09
followed  by  0.18, 0.35  and  0.70  mg/kg63day). Ejection  fraction  (EF)  was
determined before and monthly up to 6 months. Pharmacokinetic parameters
and heart  rate were measured  at  13 predefined  time points and pharmacoge-
netic testing  was performed  for CYP2D6 before C therapy. In adolescents, EF
over  6 months  was initially  depressed, dropped  below baseline  values after  1
month, improved  with a delay and increased  over baseline  after  4 months. In
contrast, in infants/children  EF increased immediately without  initial depres-
sion  from  baseline  1 month  after  onset  of C. Pharmacogenetics revealed no
difFerences  between  both  groups  but  pharmacokinetic/pharmacodynamic
modeling  using  heart  rate  showed  that  infants/children  had  an  increased
sensitivity  (EC50  4.11+2.02  versus  10.9+1.97  ng/ml  C; p<0.05)  and  a
comparable  efficacy  (Emax 23.5–7.81 versus 21.1–10.0) towards C heart rate
reduction. Therefore,  as maximal  heart  rate  reduction  occurs  at  lower  C
concentrations in infants/children, an earlier protection from excessive adren-
ergic stimulation  may lead to an earlier improvement  of ventricular  function
than in adolescents.We conclude that infants/children  with myocardial  failure
benefit  from  a-receptor  blocking  therapy  mosdy  because  they  experienced
early ventricular improvement without initial myocardial  depression.
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P1039
Influence of exercise on QT dispersion in children previously  treated
with  anthracycline
Tamura,M.,  Harada, K.,Toyono,  M.,Yasuoka,  K.,Aoki,  M.
1-1-1  Hondo, Akita,  Japan
We sought to clarify the serial changes in QT dispersion (QTD) during exer-
cise  in  children  previously  treated  with  anthracycline. According  to  the
progress in the treatment  for malignant lymphoma or acute leukemia, evalua-
tion  of  the  risk  factors  from  cardiovascular  viewpoint  is inevitable.  Seven
patients  aged from 6.9 to  17.8 years (median, 9.6  years) were compared  with
12 controls aged from  6.6 to  15.3 years (11.0 years). All of the patients treated
only by chemotherapy including anthracycline  ranged  165 to  450 mg/m2  in
doxorubicin. The  Symptom-limited  cycle  ergometer  exercise  testing  was
performed  with  ramp incremental protocol. QTD  was assessed with a simul-
taneously  recorded  12  leads  electrocardiogram  at  four  different  points: rest,
during  exercise  (at the  maximum  heart  rate), 2 minutes  after  exercise, and 5
minutes  after  exercise. QTD  in control  group  significantly  decreased  during
exercise compared with the value at rest, then returned to the initial  value by
2 minutes after  exercise (40.0–8.9 at rest, 29.315.2  (p < 0.0001) during exer-
cise, 39.0+5.7  at  2 minutes  after  exercise, 36.7–5.9  at  5 minutes  after  exer-
cise). QTD  in patient  group, however, showed no change during exercise but
increased  at  2  minutes  after  exercise  and  returned  to  the  initial  value  by  5
minute  after  exercise  (44.014.0, 45.318.3, 61.3112.2, 44.0117.4). As  the
results, the  values during exercise and at 2 minutes after  exercise  were  signifi-
cantly  higher  in  the  patient  group, although  there  was no  difference  on  the
initial  values between  the  groups. Our  results demonstrated  that  the  patients
treated  with  anthracycline  probably  remain some degree  of heterogeneity  in
the  myocardium  regardless  of  their  symptomatology. Therefore,  periodic
cardiovascular evaluation should be considered  for  all such patients.

Cardiac Imaging: CT, PET, MRI-MRA
P1040
Systemic-to-pulmonary  collateral  blood  flow  in  congenital  heart
disease with decreased  pulmonary  blood  flow  : usefulness of ct  eval-
uation
Seokjong  Ryu  M.D.,  Byoutig Wook Choi  M.D.,  Kyu  Ok  Choc  M.D.
No,  85,  2-Ka,Jur-Dong,  Chutig-Ku,  Seoul,  South  Korea

Purpose  : To evaluate  the  relationship  between  decrease  in pulmonary  blood
flow(PBF) and  increase  in  systemic-to-pulmonary  collateral  blood  flow  in
congenital  heart  disease(CHD)  with  decreased  PBF using computed  tomog-
raphy(CT). Subject  and Methods: 11 patients(7 TOF, 3 pulmonary  atresia and
1  interruption  of  right  pulmonary  artery)  and  22  age-matched  healthy
persons  were  included. The  cross-sectional  area(CSA)  ratio  of  pulmonary
artery(PA)  vs pulmonary  vein(PV)  at each lung, defined  as PA/PV  ratio, was
calculated  from  the  diameters  measured  on  CT. The  ratio  below  [mean
PA/PV  ratio-2SD]  of  controls  was considered  as criteria  of  decreased  PBF
and  increased  pulmonary  venous  flow  through  systemic-to-pulmonary
collaterals  in  patient  group. The  collaterals  were  classified  as  bronchial
artery(BA), intercostal  artery(IA)  and  internal  mammary  artery(IMA). The
CSA  of  collaterals  were  recorded  also. Difference  in  terms  of  PA/PV  ratio
between patients with collaterals and without those was assessed. Relationship
between  the PA/PV ratio and  CSA of collaterals  at each lung  was evaluated.
Results: Of  22  lungs  of patient  group,  15  lungs  were  met  with  the  criteria
defined  above. Of these, the  BA at  11 lungs(73%, 3.1 mm2 to 38.5mm2), the
IA at 9 lungs(60%, 0.8  mm2 to 63.6 mm2)  and the  IMA at 7 lungs(47%, 7.1
mm2  to  28.3  mm2)  were  found. The  PA/PV  ratio  between  patients  with
collaterals and without those was different  for all 3 types of collaterals(p<0.05,
all). Reciprocal relationship between PA/PV ratio and  CSA of collaterals was
revealed  as; BA(r=-0.642),  IA(r=-0.638)  and  IMA(r=-0.475).  Excellent
reciprocal  relationship  between  the  PA/PV  ratio  and sum  of CSA of  collat-
erals at each lung was demonstrated also(r=-0.864). Conclusion: CT  may be
useful  to  serve  the  semiquantitative  information  for  systemic-to-pulmonary
collateral blood flow in CHD with decreased PBF.

P1041
Spiral  ct  imaging  of  pulmonary  arteries  in  patients  with  complex
congenital  heart  defects.
Baranowska  A.,  *Grzanka  P.,  Frycz  M.,  Szkutnik  M.,  Bialkowski  J.,  Zabrze,
Poland
Silesian  Centre  For Heart Disease, Zabrze,  Poland

Purpose: Evaluation of the  usefulness of spiral CT in diagnostics of anomalies
of  pulmonary  artery  branches  in  patients  with  complex  heart  defects.
Methods: 7 patients, aged  4̂45,  mean 19,4 years, with complex cyanotic heart
defect  associated  by anomalies of pulmonary  arteries and without ASD were
examined.  Besides  routine  non-invasive  investigations, heart  catheterization
was  performed.  For  difficulties  with  performance  or  interpretation  of
pulmonary  angiography,  spiral  CT  was done. Results:  In  3  patients  with
complex  cyanotic  heart  defects  CT excluded  agenesia  of  LPA or  RPA  and
performance  of Blalock-Taussig shunt was possible. For unfavorable  spiral CT
diagnosis in 4 cases (3 patients ^  hypoplasia  of pulmonary branches, 1 patient
with pulmonary  atresia  III type, VSD, hypoplasia  of LPA and RPA  as well as
MAPCAS  with  HP)  palliative  surgical  treatment  wasn’t  undertaken.
Conclusion: Spiral CT  imaging  is valuable in the diagnostics of pathology  of
pulmonary arteries in patients with complex heart  defects.

P1042
Progression  of  myocardial  ischemia  and  fibrosis  in  the  pediatric
patients  with  hypertrophic  cardiomyopathy.  Serial  evaluation  using
electron-beam  ct
Sawada H.Tsukatto  S.  Kurosaki  K.  OnoY.Tanaka  R.Takamiya  M.  Naito  H.  Echigo
S.
National  Mie-Chuo  Hospital, Department  Of  Pediatrics,  Hisai,Mie,Japan

To  study  the  development  of  myocardial  damage  in  young  patients  with
hypertrophic  cardiomyopathy  (HCM), serial  electron  beam  CT  (EBCT)
findings  were  retrospectively  analyzed. Nine  consecutive  patients  (six  males
and three  females)  with HCM  were serially examined with EBCT. Mean age
and  the  follow-up  period  (1SD)  were  14.5+3.8  and  4.3+  2.2  years.The
scanner  used  is IMATRON  C-100  or  C-150  (Imatron  CA).The  scan  was
performed  at the pre-contrast  phase and in early and late phases after  an intra-
venous injection  of contrast  medium. Incremental  CT  numbers  (increase  of
CT  number  from  pre-contrast  levels)  were  measured  at  the  lumen  and  the
myocardium  by setting a region  of interest. The  early  and late M/Ls  (ratio of
incremental CT numbers in the  left ventricular myocardium and lumen) were
analyzed  as a  parameter  for  quantitative  assessment  of  myocardial  enhance-
ment. The  area  of  early  defect  (ED, early  M/L<=0.25)  and  late  enhance-
ment(LE, late  M/L>=0.80)  were  assessed  as the  findings  of  the  myocardial
ischemia  and  fibrosis.  In  the  initial  EBCT  study, ED  were  detected  in  all
patients. ED were typically seen in subendomyocardial area. LE were seen in 4
patients  (44%). LE were  usually  recognized  as focal  patchy stained  lesions  in
the  myocardium. In  the  follow-up  study, all  patients  have ED  and  8  patients
(88%) have  LE. Three  patients  progressed to  dilated-phase HCM  during  the
follow-up  period.  They  all  had  marked  LE  in  the  initial  study.
Subendomyocardial  ischemia  was detected  in most  patients. The  presence  of
LE by EBCT  study, which  was done  in  the  early  stage  of  disease, may be a
poor prognostic  factor. EBCT  is  an effective  method  to evaluate the  myocar-
dial damage in the

P1043
The  use of thin-section  computed  tomography  in  the  evaluation  of
pulmonary  hemodynamics  in patients with  congenital  heart  disease
Choe  KO.  Cho  SH.  Choi  BW.  Chang BC.  Clio  BK.
Dept.  Of  Radiology,Yonsei  University College Of  Medicine, Seoul,  South  Korea

Objective:Thin-section CT  was carried out to predict  the pulmonary hemo-
dynamics  and  reversibility  of pulmonary  vascular  obstruction  (PVO)  in  36
patients with congenital heart  disease (CHD) with left-to-right. Materials and
methods: According  to  the  pattern of background  lung density, the  percent-
ages of increased attenuation  area, lobular and nonlobular  (conformed  or  not
with  shape of lung lobule)  low attenuation  areas  (LAA) were  measured. The
number of tortuous collateral-like vessels were count.The hemodynamic data
obtained  by  cardiac  catheterization  were  compared  with  the  CT  data.
Results:The  mean pulmonary  arterial pressure and Rp/Rs  ratio  were corre-
lated with  the  nonlobular  LAA (r=0.53,0.61)  and  the  number  of  abnormal
vessels (r=0.38,0.44).The Qp/Qs ratios were significantly  correlated with the
increased attenuaton  area and lobular  LAA r=0.35,0.38). Pathologic correla-
tion in a patient received lung transplantation revealed nonlobular  LAA being
intimal  thickening, collateral-like  vessels being  dilatation  lesions and  lobular
LAA being bronchial  constriction. Conclusion: With  thin-section  CT, it  is
possible to noninvasively evaluate pulmonary hemodynamic changes in CHD
patients with shunt. Non-lobular LAA and collateral-like  vessels in CT  were
presumed  to be the portion  of  irreversible  PVO. CT  is helpful  for  discrimi-
nating  inoperable  cases  due  to  PVO  and  for  selecting  the  biopsy  site  in
controversial  cases with left-to-right  shunt disease.
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P1044
Three-dimensional  CT  angiography  of  aortic  arch  anomalies  in
neonates  and infants with  congenital  heart  disease.
Kim TH,  Oh MH,  Kim YM, Park IS, Cho DJ, Kim W-H,  UeY-T
91-121  Sosa-dong, Sosa-gu, Kyunggi-do, Pucheon, South  Korea

ObjectiverThe purpose of our study was to investigate the usefulness of three-
dimensional  (3D)  helical  CT  in  the  evaluation  of  aortic  arch  anomalies  in
neonates  and  infants  with  congenital  heart  disease. Materials  and  Methods:
Forty two patients were examined with  helical CT angiography.They  ranged
in  age  from  4 days to  11 months  (median  age, 2.4 months)  and  weight  from
2.4  to 8.2  kg (median  weight, 4.1 kg). Image acquisition  was performed  after
sedation with oral chloral hydrate. 3D images were rendered using the multi-
planar  reformations,  maximum  intensity  projection,  and  shaded-surface
display. All  images  were  reviewed  for  various  types of aortic  arch  anomalies,
the  shape  and  spatial  relation  of the  aortic  arch, central  pulmonary  arteties,
and  the  patent  ductus  arteriosus.  Surgical  confirmation  was  available  in  all
patients. Results:  In  all  42  patients  3D  CT  angiography  showed  congenital
abnormalities  of the  aortic  arch such  as the  following  categories: coarctation
of aorta in 25 patients, right aortic arch with aberrant  left  subclavian artery in
6 patients, left  aortic with aberrant right  subclavian artery  in 3 patients, inter-
rupted  aortic  arch  in  3 patients, double  aortic  arch  in  2 patients, right  aortic
arch  with  left  descending  aorta  in  1 patient, persistent  fifth  aortic  arch  in  1
patient,  and  aortic  atresia  related  with  hypoplastic  left  heart  syndrome  in  1
patient. Three-dimensional  rendition  demonstrated  the  abnormal  aortic  arch
and  spatial relation of the great arteries. Conclusion: 3D CT angiography  is a
relatively  noninvasive,  readily  available  imaging  technique  and  can  be  a
primary  diagnostic  modality  for  the  evaluation  of  aortic  arch  anomalies  in
neonates  and  infants with congenital  heart disease.

P1045
Evaluation  of  stenotic  lesions  in  patients  with  congenital  heart
disease  before  balloon  angioplasty  using  enhanced  CT  imaging
Furuya,T.,  Okajitna,Y,  Fujiwara,T., Morishima,S.,  Oshitomi,T., Tohyama,S.,
Aolsuka,H.
5791̂  Hela-cho, Midori-ku,,  Chiba,Japan

Objective: The  purpose  of this study  is to  clarify  the  usefulness  of  enhanced
CT  in  the  evaluation  of  stenotic  lesions  in  patients  with  congenital  heart
disease (CHD). Patients_Thirteen  patients with CHD -TGA 3;TOF 3; CoA
complex  2; DORV  2; SRV 2; HLHS  1 were enrolled in this study [(mean age
was 4.7 years old, range: 0.5 to  12.5).They  all needed balloon  angioplasty  for
stenotic  vessel lesions (BT shunt  stenosis 2; PA branch  stenosis 8; Re-stenosis
of CoA  2; PV stenosis  after  Fontan  procedure  1)  after  the  surgical  interven-
tions. Methods  The CT equipment  was Toshiba X  vigor TSX-012A helical
CT  scanning. Total  dose  of 2.0ml/kg  Iopamidol  was  injected  in  30 seconds.
Scanning  was started  5 to  10 seconds before  the  end point  of injection  and
obtained  at  2mm  slice  thickness. All patients  underwent  balloon  angioplasty,
that  morphology  and  diameters  at  stenotic  lesions  were  assessed  by  angiog-
raphy and compared with CT imaging.The images of post interventions were
also obtained  in 7 patients. Results  All  13 stenotic  lesions were clearly visu-
alized on horizontal  view.There  was a good  correlation  between  the diame-
ters obtained  by CT  and by angiography (r=0.74, p<0.01). Post-intervention
images obtained by CT in 7 patients also showed good correlation with those
by angiography  (r=0.84, p<0.05). Conclusions  Enhanced CT  imaging was
an  useful  modality  to  assess  vessel  anatomy  before  balloon  angioplasty  of
patients with CHD. It was also suitable  for repeated follow-up studies because
it  is noninvasive.

P1046
Evaluation  of the  pulmonary  venous  connection  with  the  atrium  in
the  vesceral  heterotaxy  by  the helical  ct
Takashi  Oshitomi,  Tadashi Fujiwara, Hiroshige Morishima, Satoshi  Tohyama,
Hiroyuki Aotsuka, Yoshitomo  Okajima, Takako Furuya
519  Hetacyou Midoriku  Chiba Japan,  Chiba,Japan, 266-0007

Background: In the Heterotaxy  heart, some patients  after  Fontan type opera-
tion  get  pulmonary  venous  obstruction  (PVO)  due  to  the  morphological
characteristics of those heart. We think  that  PVs connection  with  the  atrium
and the  angle of PV with the atrium  will  cause PVO  after  Fontan  operation,
and the  stenosis of  PVs will occurs at  the  two parts, the  arifice  of PVs to  the
atrium  and  PVs  at  the  back  of the  atrium. The  helical  scanning  computed
tomography  (HCT)  was  analyzed  about  those  points. Methods:  enhanced
HCT  was performed  in  32 Heterotaxy  patients  (asplenia  22 and  polysplenia
10, aged: 0  day to 9 years).The path  of PVs, the drainage patterns  of the  PVs

connected  with  the  heart  via  a  single  orifice  in  the  posterior  wall  of  the
atrium, and the parallel pattern  of PVs with  the posterior  wall of the  atrium
near  the  inferior  vana  cava were  evaluated. Results: In  28 patients  PVs  from
both  lungs connect behind  the  atrium  to drained into  the atrium, which  are
longer  than normal  PVs because  of a long  way round. In 8 patients  the  PVs
connected with the atrial part of the heart  via a single orifice  in the posterior
wall of the atrium  is seen.The parallel pattern of PVs with posterior  wall was
seen in 20 patients, conclusion: It  is likely for heterotxy  PVs to get obstructed
mophologically. If there  is no problem  as rerouting lateral tunnel form  IVC to
SVC, extracardiac conduit  has to be chosen in the procedure.

Cardiac Imaging: Echo-2-D, 3-D, TEE

P1047
Evaluation  of  cardiac  beta-adrenergic  receptor  responsiveness  in
children  by DES
Zeng  Heping, U  Wanzhen
Dept.  Of  Pediatr.,  Tlie  First  Hospital,  Beijing  Medical  University, Beijing, People’s
Republic  Of  China

Objective  To evaluate  cardiac  beta-adrenergic  receptor(beta-AR)  function
and  responsiveness  in  children.  Methods  Left  ventricular  ejection
fraction(EF),fractional  shortening(FS),end systolic volume index(ESVI), ratio
of systolic blood pressure and ESVI(SP/ESVI)  and change of left  ventricular
posterior  wall thickness  (APWT%)  etc. in  30  children  withbeta-AR  hyper-
sensitivity,  15 children  with  dilated  cardiomyopathy  and  30 normal  children
were measured by dobutamine stress echocardiography  (DSE). Results  Before
the pharmacological  stress, the  values of SP/ESVI  and APWT% were  higher
in beta-AR hypersensitivity group(P<0.05), and EF, FS, SP/ESVI  and PWT%
were  lower  and ESVI  was higher  in dilated  cardiomyopathy  group  (P<0.05)
compared  with  those  in  controls.  After  the  pharmacological  stress,  EF
FS.SP/ESVI, APWT%  increased  significantly  in  beta-AR  hypersensitivity
group,  EF  FS.SP/ESVI  and  APWT%  also  increased  in  control  group
(P<0.05),  while  these  values  in  dilated  cardiomyopathy  group  changed
little(P>0.05). Conclusion  DSE  might  be  used  to  evaluate  cardiac  beta-AR
function  and responsiveness  in children.

P1048
The  value  of nitroglycerin  echocardiography
Unjingna
Cardiology  Department, Tiatijin  Second  Central  Hospital, Tianjin, Tianjin,  People’s
Republic  Of China

Objective To study the technique of nitroglycerin echocardiography(NE)  and
color  kinesis(CK)  to  assess  viable  myocardium.  Methods  30  patients  with
stable  coronary  artery  disease  (CHD)  were  studied  using  NE  and
CK.Nitroglycerine  was  infused  from  0.4_g/kg.min  to  2ug/_g.min  conse-
quently. Left  ventricular wall motion  was analyzed by dividing the  ventricular
wall into  16segments.And  a wall motion  score index (WMSI)  was used. The
detected  hibernating  myocardium  segments  by  NE  was compared  with  the
actual  improvement  after  coronary  revascularization.  Results The  results
showed  that  after  NE, the WMSI  decreased  from  1.57–0.27  to  1.35–0.20,
(P<0.001).TheWMSI  decreased  from  1.62–0.26  to  1.37–0.19,(p<0.001)
.The  sensitivity,  specificity,  and  accuracy  of NE+CK  in  identifying  hiber-
nating  myocardium  were  80.95%,79.31%,and  80.53%  respectively. The  only
hemodynamic  response  was  a drop  in  systolic  blood  pressure(SBP)  and  no
much  change  in  diastolic  blood  pressure, heart  rate(HR),and  HRxBP  , no
patient  was  forced  to  stop  the  test  by  side  effects.  Conclusion  NE+CK  has
considerable  value in  detecting  hibernating  myocardium. NTG  is useful  for
it’s security  and reliable, especially for  it’s anti-ischemic  effect.

P1049
Doppler  flow  velocity  measurement  to  assess  changes  in  inotropy
and  afterload: a study in healthy  dogs
Sohn  S.,  Kim  H.S.,  HatiJJ.
Departments  of Pediatrics  and  Cardiac Surgery, Ewha  Womans  University  Mokdong
Hospital,  Seoul, Korea

To  noninvasively  assess  changes  in  inotropy  and  afterload,  we  evaluated
changes in  aortic blood  velocity  waveform. Ascending aortic blood  flow  was
measured by continuous wave Doppler echocardiography before  and after  the
administration  of  an  inotrope  and  a  vasodilator  in  eight  healthy  dogs. Data
were collected  in the baseline, at three different  doses of epinephrine  (0.1,0.5
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and  1 ug/kg/min)  and  nitroprusside (1,4  and 8 ug/kg/min)  administration,
and  after  a  simultaneous  infusion  of both  drugs  in  various  combinations.
Epinephrine  infusion  caused  increases in peak  velocity (PV), mean  accelera-
tion (MA), velocity time integral (VTI) and minute distance without  a signif-
icant change in afterload. Acceleration time  (AT) and ejection  time showed a
slight  tendency to  decrease with  an  increase  in inotropy, but  with no  signifi-
cance. Nitroprusside  infusion  produced  dose-dependent  decreases  in  blood
pressure  and  index of systemic  vascular  resistance  (ISVR), which  was associ-
ated with increases in PV, MA and minute distance, and with a decrease in AT.
The  combined  infusion  of  nitroprusside  and  epinephrine, unless  ISVR  was
elevated, produced  synergistic  effects  on  PV, MA.VTI  and  minute  distance.
However, these Doppler  parameters  tended  to  diminish with  an elevation  in
afterload. ISVR obtained  during  nitroprusside  infusion  had  a better  correla-
tion with both  PV and MA than with VTI or the Doppler time intervals. Our
study  suggests that  Doppler  measurement  of  aortic  blood flow  velocity  and
acceleration  may  be  used  for  the  noninvasive  assessment  of  changes  in
inotropy and  afterload.

P1050
Auto-estimation  of the propagation velocity of left  ventricular  dias-
tolic  flow  : feasibility  study
Chai,S.B.,  Chen,  S.,  Wang,  R.F.
Xinhua  Hospital,  Shanghai  Second Medical  Uniivrsity,  Shanghai,  People’s Republic
Of China

The  propagation  velocity  (Vp)  of  left  ventricular  (LV) diastolic flow derived
from  color  M-mode  doppler  echocardiography  is reported  to  be  a  useful
index  of  LV diastolic  function.  Current  methods  to  subjectively  determine
the slope of the maximal velocity  affect  the accuracy of estimation.This study
sought to evaluate the feasibility of auto-estimation  ofVp of  LV diastolic  flow.
Soft  ware  was designed to recognize different  color and bright of pixel. Color
doppler  first  aliasing technique  was adopted  in  this study. After  locating ROI
at mitral  valve orifice  to near  LV apex, the slope of the peak  velocity  of early
diastolic  flow could  be  obtained  with  custom-made  soft  ware. A color  M-
mode  doppler  images  of  LV diastolic  flow  and  itsVp  were  obtained  from
apical  two  and  four  chamber  views  in  25  patients  with  congenital  heart
disease, with  mean  age of 5 years old. Within  24 hours of the doppler exami-
nations, cardiac  catheterization  was  performed,  -dp/dt  and  tau  of  LV  were
calculated  from  pressure  tracings. There  was  no  significant  difference
betweenVp(56.25+11.5  cm/s)  obtained  from  apical  four  chamber  view
image andVp  (57.59+10.48  cm/s)  obtained  from  apical  two  chamber  view
image, -dp/dt  of LV

P1051
Noninvasive  assessment  of  left  anterior  descending  coronary  artery
flow  reserve  in  normal  children  during  supine  bicycle  doppler
echocardiography
Aoki,M.,Tamura,M.,Toyono,M.,Yasuoka,K.,  Harada,K.
Department  Of  Pediatrics, Akita  University  School Of  Medicine,Akita,Japan

Coronary flow velocity  reserve  (CFVR)  measurement  have  provided  useful
clinical and physiologic  information. CFVR  is usually assessed by pharmaco-
logical  interventions. However,  pharmacological  interventions  provide  only
limited  information  on  CFVR  under  physiological  conditions. To  assess
CFVR  during  exercise,  transthoracic  Doppler  echocardiography  was
performed  at rest and during supine bicycle exercise. Study subjects  consisted
of  18 normal  children  (13-17  years). Echocardiographic  studies  (Aloka  SSD
ProSound  5500) were performed  at rest and during a submaximal exercise on
a spine bicycle ergometer.The  electrocardiogram, heart  rate, and systolic and
diastolic  blood  pressures  were  monitered  througout  the  exercise  test.  Peak
diastolic  velocity  in  left  anterior  descending  coronary  artery  (CFV)  was
recorded  by  pulsed-Doppler  under  the  guidance  of  color  Doppler  flow
mapping. CFVR  was calculated  as the  ratio of maximal CFV during exercise
to  basal  CFV. Heart  rate  and  systolic  and  diastolic  blood  pressures  increased
during exercise (77 – 6 vs 137 +  18 beats/min,  122 – 8 vs 173 – 26 mmHg,
and 67 – 9  vs 86 – 9 mmHg, respectively, p < 0.001). CFV was recorded satis-
factorily  in  16/18  (89%)  at  rest  and  in  14/18  (78%)  during  exercise. The
maximal CFV increased significantly  from  rest to peak exercise  (27 –  5 vs 52
–  8 cm/sec, p  <  0.001). Mean CFVR  was calculated  as  1.91  –  0.18. In  the
present  study  using  high  frequency  transthoracic  echocardiography,  we
demonstrated  the  changes in coronary flow velocity during exercise. Success
rate  in the  measurement  of CFVR  was high enough  for the  clinical  applica-
tion. Therefore.transthoracic  Doppler  echocardiography  has  a  possibility  of
assessing CFVR during exercise stress.

P1052
Do  all  patients  of  tetralogy  of  fallot  (tof)  need  angiography  before
surgery?
Shriiiastai>a S.,  Radhakrishtuxn S.,  MawahA.,  Kauslial  S.K.,  Dagar K.S.,  Vyas  R.,
lyerK.S.
Escorts Heart  Institute And  Research Centre, New  Delhi,  Delhi,  India

This study was undertaken to  assess the adequacy of 2-D echocardiography in
patients with TOF before  total correction  so as to avoid angiographic studies.
Between the years 1997-2000,83 consecutive patients (age 8m-7y) ofTOF, in
whom  complete  anatomy  could  be  defined  on  2-D  echocardiography  &
color Doppler studies were operated on the  basis of echocardiography  alone.
In  the  initial  15  cases the findings were further  confirmed  on  perioperative
transesophageal-echocardiography  (TEE). Any  discrepancies  between  the
echocardiographic  and  surgical  findings  were  noted. Alterations  in  surgical
procedure  and  the outcome  were  analysed. Additional  muscular VSD’s  were
detected on intra-operative TEE  in two patients, one needed surgical closure.
Major  abnormalities  were missed on echo in  3 cases, these were  single LCA
and LAD from RCA in 2 and 1 case respectively. Minor  abnormalities  missed
in  18 cases were LSVC, PDA, additional LAD, LPA stenosis and sterile  vegeta-
tion in MPA in 8,5,2,2 and 1 cases respectively. In two cases theVSD on echo
was diagnosed  as perimembranous but  at  surgery  is was doubly  committed.
LPA stenosis  was  over  diagnosed  in  one  case. In  none  of  these  cases  the
surgical plan or the postoperative course was altered due to the discrepancies.
In  our  experience  major  abnormalities  were  missed  in  3.5% cases only  and
did  not  result  in  alteration  of  the surgical outcome. Most  of  the  patients  of
TOF  in  infancy  and pediatric  age group can be  safely  operated  on  echocar-
diographic  studies. However  if the imaging  is not  adequate, additional VSD,
coronary  artery  anomaly or aortopulmonary  collaterals  are suspected  angio-
graphic studies are mandatory.

P1053
Model-based  echocardiography  powered  by  analogical  cellular
neural network computer  (cnn-um)  technology.
Czeilinger, Zs., Szatmari,  A .,Rekeczky,  Cs., Roska,  T.
Hungarian  Institute  Of  Cardiology,Center  For  Pediatric  Cardiology,  Budapest,
Hungary

Introduction:  Congenital  heart  diseases  represent  complex  3D  structures,
therefore  the  reconstruction  using the  classical  2D  or  3D  methods  is  often
difficult.The  consequences for the treatment are obvious. In contrast with the
conventional  voxel-based  3D  echocardiography,  this  method  performs  an
appropriate  3D  object  reconstruction  by  storing  all  of  the  important
geometric  and  anatomical  data  of the  heart. The  new  method  is  presented.
Method: The  pixel-level  information  (derived  from  position  sensed  or
controlled  2D  image slices)  is processed  by the  unit, based on  cellular  neural
network (CNN) technology. CNN-UM  analogical computer makes a correct
object  contour  tracking  and  content-context  based  real  time  recognition
from  the  received  images. Getting  data  from  these  images, the  CNN-UM
develops a moving polygon based 3D model.Visualization  takes place using a
3D-accelerated  layout  (OpenGL)  of a 3D  graphics  workstation. Beyond  the
delineation,  the  system  builds  up  a  geometric  database,  which  contains
anatomical  and  geometrical  information  (sizes,  volumes,  areas  without
manual  measurments). Using  virtual  reality  3D  view, the  specialist  can  view
these complex  structures from  different  views and  angles, therapeutic  proce-
dures  can  be simulated  beforehand,  using even  3D  models  of  interventional
devices. Accurate  quantitative  measurements  for  the  proper  indication  can
also be  achieved. Conclusions: 1 .Conceptionally  different  from  the  conven-
tional  3D  imaging  techniques.  2.Visualization  of  cardiac  structures  beyond
the  present  limitations. 3.Treatment  simulation  before  any  real  procedure.
4.Automatic  determination  of  geometrical  values. 5.Improvement  of  safety
and  efficacy.

P1054
Neonatal  congenital  heart  disease: clinical  and  color  flow  mapping
studies on  668 patients.
Un, Q.S., U, L., Huang G. Y.
Children’s  Hospital,  Medical  Center  Of  Fudan  University,  Shanghai,  People’s
Republu  Of  China,

This study  was to evaluate  neonatal congenital  heart  disease (CHD)  by clin-
ical analysis and color flow mapping (CFM). In order to investigate  its distri-
bution  and  to  explore  die  relationship  between  it  and  clinical  features,  668
cases of neonatal CHD  detected  by CFM  in  recent  13 years were  analyzed.
Among them, 512 noncyanotic  CHD  and  156 cyanotic CHD  were found  .

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


296  Cardiology in the Young: Vol. 11. Suppl. 1

Incidence  of  various CHD  in 668  cases group  were  shown  as below  in  the
table. The  clinical  data  showed  that  common  symptoms  in the  noncyanotic
group  included  heart  murmur  (169), tachypnea  (156), cardiomegaly  (148),
and hypoxia  (39), while in the cyanotic group were cyonosis (66), heart  failure
(20), tachypnea  (12)  and  heart  murmur  (12), etc.. Conclusion:  CFM  is  the
most useful  tool to arrive at a specific  diagnosis of CHD in the neonates.

P1055
The use of exercise echo-doppler  to unmask svc obstruction in post-
operative  congenital  heart  disease
M.W.H.  Patterson,  G.G.S. Sandor,  M.T.  Potts,  E. DeSouzaJ.A.G.  CulliamJ.E.
Potts
Division Of  Cardiology,  4480  Oak Street,  IF  Clinic,  B.C.,  Vancouver,  Canada

Background: The symptoms associated with  SVC obstruction  are  often  non-
specific  and  the obstruction  is difficult  to  diagnose because non-arterial flow
and venous  collaterals may keep resting pressures low. In this study we report
the  use  of  exercise  (Ex)  echo-Doppler  to  unmask  significant  SVC  stenosis.
Patients: Five patients  (Age: 14̂26 yrs) were studied. Four  had atrial repair of
TGA  (3 Mustard,  1 Senning).Two  of  the  post-op TGA  patients  had  angio-
plasty  and  one  had  previous  surgery  for  SVC  stenosis. The  5th  patient  had
repair  of TAPVR  to  SVC/RA  and  subsequent  surgery  and  angioplasty  for
SVC  stenosis. The  patients&#8217;  symptoms  included  chest  pain  (2),
dyspnea  and  wheezing  (2), facial  edema  (2), headaches  (2), syncope  (1), hot
upper body"  (1), circumoral  cyanosis  and acrocyanosis  (1). One patient  had a
pacemaker  implanted  because of his symptoms; another  was seen by an ENT
specialist  for  wheezing.  Methods:  Subjects  were  exercised  submaximally
(401̂20  watts)  on  a semi-recumbent  bicycle  ergometer  and  echo-Doppler
was  performed.  Using  both  suprasternal  and  apical  views,  the  SVC  and
SVC/atrial junction  velocities  were  obtained  by  pulsed  Doppler  at  rest  and
peak  exercise. Results: Mean  SVC velocity  was  1.17  m/sec  (0.81̂.7) at  rest
and  2.19  m/sec  (1.62̂.75)  at  peak  exercise. This  translates  into  a  pressure
gradient of  12 mmHg across the stenotic area. In normal subjects tested in our
laboratory  the peak exercise echo-Doppler  SVC velocity  is less than 1  m/sec.
All patients  had further  angioplasty and/or  stent  placement  and  are clinically
better. One patient had a repeat  exercise study following  intervention  and has
shown remarkable  improvement  with  resting SVC velocities  falling  from  1.7
to  0.8  m/sec  and  peak  exercise  velocities  falling  from  2.75  to  1.4  m/sec.
Conclusion:This  study reports the clinical utility of submaximal  exercise and
echo-Doppler  to unmask significant  SVC obstruction.

P1056
Anomalous  origin of the pulmonary  artery from  the aorta: echocar-
diographic  diagnosis
R..M.  Bini,  A.  Agnetti,  N.  Carano, U.Squarcia,  M.  Chessa, G.F.  Butera, M.
Carminati,A.  Ciamberti,  E.  Mazza
R.M.  Bini, San Donate Milanese, Mi,  Italy

Purpose  of  the  presentation: draw  attention  to  the  misleading  clinical  and
echocardiographic  features  of anomalous  origin  of a pulmonary  artery  from
the  aorta. Anomalous  origin  of  a  pulmonary  artery  from  the  aorta  is  a  rare
congenital  anomaly  often  presenting  as an  isolated  lesion. Two-dimension  (2
D)  echocardiographic  features  have been  described but  misdiagnoses  are not
unusual.We describe  3 cases presenting  in the neonatal period. Only one had
a correct  diagnosis made on arrival by 2-D  echocardiography. In the other 2,
a  diagnosis of persistent  fetal  circulation  and of pulmonary  atresia.VSD  and
arborization  anomalies of the pulmonary arteries were made. Surgical correc-
tion  was undertaken  in all 3 pts soon  after  the diagnosis with no early nor late
mortality.All 3 pts are progressing normally  at a follow-up of 6 mo, 6 and 8 yrs
respectively. Conclusions: anomalous  origin  of a pulmonary  artery  from  the
aorta  is  a  rare  condition  which  require  very  careful  echo  studies.  Surgical
correction  is feasible  and needs to be performed  in the first few  weeks of life
in order to prevent  irreversible pulmonary  vascular disease.

P1057
The  effect  of  transannular  patch  on  right  ventricular  function  after
repair  of  tetralogy  of  fallot. Assessment  by  acoustic  quantification
echocardiograph
Masayuki  Watatiabe,Takeshi  Tomomasa,Tolmt  Kobayashi,Yasunori  Okada,Yoshinari
Inoue,  Sanayasu  Ono
Department  Of  Pediatric  Cardiology,  Saiseikai  Maebashi  Hospital,  Maebashi,
Gunma,Japan

The current trend in the surgical repair of tetralogy of Fallot (TOF) in infancy
is to use at transannular patch for reconstruction  of the right  ventricular  (RV)

outflow  tract. However, the influence of the transannular  patch on  long-term
survival  rate  is  controversial.  Its  effect  on  RV  function  is  also  unclear. The
purpose of the present study was to determine whether the later RV function
is related  to  the  type of RV outflow  tract  repair. In most  previous studies  on
RV function, the  RV was regarded  as a single chamber. In  this study, we eval-
uate the RV function  by Acoustic Quantification  Echocardiography dividing
it into  two components: the  RV sinus  and  the  infundibulum. The  following
parameters  were  obtained  for  each  component:  (1)  maximal  area  index
(Amax/mm2)  (2) minimal  area index (Amin/mm2)  (3) fractional  area change
(Amax-Amin/Amax) (4) peak filling rate (dA/dtmax)  (5) peak ejection rate (-
dA/dtmax).The  study group consisted of 24 patients, 2 to  5 years (mean 4.3)
after  total  surgical repair ofTOF, and 7 normal  children. Outflow  tract  repair
was carried  out  in  two different  ways: (1) muscular  resection  and  pulmonary
valvotomy without  transannular  patch (n=5) (NTAP), (2) transannular  patch
with a homograft  monocusp (n=19)  (TAP). Amax/mm2 of RV  infundibulum
in patients  with both NTAP  and TAP was significantly  greater  compared  to
control  subjects. Amax/mm2 of RV sinus in patients  was significandy  greater
with TAP but not with NTAP compared with control subjects.There were no
significant  differences between patients and control subjects in the parameters
except  for  Amax/mm2  of the  both  components.  In  patients, there  were  no
significant  differences  in  each  parameter  for  both  components  between
NTAP and TAP. The function  of the two components of RV in patients  after
surgical repair ofTOF  is not significantly  impaired or  is not dependent on the
type of o

P1058
Cor  triatriutum  in  children  -  diagnostically  difficult  congenital
heart  deffect.
Zyla-Frycz  M.,  BialkowskiJ.,  BaratiowskaA.,  FryczJ.,  Szkutnik  M.,  Zeinbala  M.,
Zabrze,  Poland.
Silesian  Centre For Heart Disease, Zabrze,  Poland

Cor  triatriatum  (CT)  is  a  rare  and  diagnostically  difficult  congenital  heart
defect.We  present  15 patients with CT  aged  from 0.3 to  12 (mean  3.4) years.
They presented hypotrepsia, recurrent  respiratory  infections, heart  failure and
nonspecific  murmur. Heart cathetherization  was performed  in six pts, but the
final  diagnosis  was  established  by  echo  examination.  In  two  pts, CT  was
acompanied  by other  cardiac  malformations  :VSD  in  one  and  PS in  the
second  pt.  All  pts  were  operated  on.  In  one  additional  total  anomalous
pulmonary  venous  connection  to  RA  was  suspected  but  not  confirmed
during surgery, in another 3 pts left superior  vena cava draining to the LA was
found  during surgery. In postoperative period  died  two pts ^  one  because of
coexisting  malformation  of  central  nervous  system. Conclusions: Cor  tria-
triatum  is severe congenital  malformation  which  require  early  surgical  treat-
ment.  Echocardiography  with  Colour  Doppler  is  the  best  method  of  its
diagnosis.  Special  attention  of  presence  of  venous  connections  to  the  atria
must be done.

P1059
Myocardial  velocity  gradient  of  inter-ventricular  septum  and  poste-
rior wall  in patients with  surgically  repaired tetralogy of  Fallot.
Mi,  M.,  Mori, K.,  Manabe, T,  Kuroda,Y.
Department  Of  Pediatrics,  Tokushima  Uttivcrsity  School  Of  Mcdicitie,  Tokushima,
Tokushima, Japan

Myocardial  velocity gradient  (MVG) is a new index that can assess myocardial
wall  thickening  and  thinning  motion  independently  with  whole  cardiac
motion.  Purpose: The  purpose  of  this study  is to  evaluate  the  MVG  values
from  patients  with  surgically  repaired  tetralogy  of  Fallot  (TOF)  comparing
the  results  with  those  from  normal  subjects  and  assess the  relation  with  the
results  obtained  from  cardiac  catheterization.  Methods:  Study  subjects
consisted  of  29 patients  with  surgically  repaired TOF  (aged  5 months  to  15
years)  and  age-matched  30  controls. Color  coded  M-mode  tissue  Doppler
imaging  were  recorded on  all  subjects  in  the  short  axis  view, and  MVG  in
interventricular  septum  (IVS)  and  left  ventricular  posterior  wall  (PW)  was
calculated using a novel software  (Heart version  1,4.7,Toshiba). Systolic thick-
ening motion  (Svg), early diastolic thinning motion  (Evg), late diastolic  thin-
ning motion  (Avg)  were  recognized  on  both  walls, and  peak  values  of  each
motion  were analyzed. Results: Svg in both  walls  and  Evg  in  posterior  wall
were lower  in TOF than those in control group (p<0.01), on the other  hand,
Evg in IVS was higher in TOF than that in control group  (p<0.05).Although
left  ventricular  shortening  fraction  showed  no  significant  relation  with  left
ventricular  ejection fraction  (LVEF), Svg in PW showed positive relation with
LVEF  (r=0.44, p<0.05). Evg  in  IVS  showed  positive  relation  with  right
ventricular  end-diastolic  volume  (r=0.65, p<0.001). Conclusion: These  data
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indicate  that  thickening  wall motion  in  left  ventricular  wall  is weak in TOF
patients, and  systolic  velocity  gradient  in  posterior  wall  can  estimate  LVEF
even in the patients with right ventricular volume overload (RWO). Besides,
relaxation of  IVS  is affected  by R W O  and the degree  of R W O  can be esti-
mated by early diastolic velocity gradient  in IVS.

P1060
Transthoracic  3d-echocardiographic  assessment  of  lvot  anatomy  in
patients with  transposition of the  great  arteries.
Pacileo,  G.,  Pisacane, G ,  Santoro,  C,  Russo,  M.C.,  Calabrd,  P., Caianietto*,  C,
Calabro,  R.
Division  of  Pediatric  Cardiology, 2^  University  of  Naples,  Monaldi  Hospital;  *
Pediatric Cardiac Surgery, Monaldi Hospital, Naples, Italy.

Background.  In  patients  with  transposition  of  the  great  arteries  (TGA), an
associated  left  ventricular  outflow  tract  (LVOT) obstruction  may contraindi-
cate  the  arterial  switch  operation  (ASO). Pre-operative  2D-echocardio-
graphic imaging does not always ensure an accurate anatomy definition  of the
LVOT. In addition, the Doppler-derived LVOT pressure gradient may overes-
timate the severity of the  obstruction. 3D-echocardiographic  imaging  is now
regarded  as  one  of  the  most  promising  diagnostic  tool  to  improve  the
anatomic  definition  of congenital  heart  malformations.  Purpose. Aim of our
study  was to  assess the  feasibility  and  utility  of transthoracic  3D-echocardio-
grphy  (3D-TTE)  in  evaluating  the  LVOT  anatomy  and  planimetric  area  of
the  pulmonary  valve  (PV)  in  patients  with TGA  and  LVOT  obstruction.
Methods. In  this study, 6 pts (3M, 3F, age 3 days -  4 months)  underwent  3D-
TTE examination. Accuracy of the 3D-echo diagnosis was assessed by cardiac
catheterization  (5  pts)  or  surgery  (1  pts). The  suspected  LVOT  obstruction
was related to  PV anomaly  (2 pts), subpulmonary  stenosis  from fibrous tissue
tag  (1 pts), mitral  valve  anomaly  (1  pts)  and  stenosis  at  subvalvar  and  valvar
level  (1 pts). Results. 3D-TTE  reconstruction  was  adequate  in  all  pts. The
suspected  LVOT  obstruction  was  confirmed  in  5/6  pts  (83%). One  pts
showed bicuspid  PV with normal PV area. 3D-echo anatomic  reconstruction
accurately correlated with hemodynamic and intraoperative findings. In the 2
pts  with  mixed  LVOT  obstruction, 3D-echo  accurately  defined  the  relative
contribution  of surgically remediable" lesion  as well  as its dynamic  and fixed
components.  Surgical  3D-echo-guided  options  were  adequate  in  all  pts  (4
ASO and 2 Rastelli  operation). Conclusions. 3D-echocardiography  seems to
be a very useful tool to evaluate the anatomy of the LVOT, thus improving the
surgical management of patients with TGA and suspected LVOT obstruction.

P1061
Growth-related  normal  values of  the movement of  the  atrioventric-
ular  ring: insight  into  physiologic  changes  of  ventricular  long-axis
function
Andelfmger  G,  Stirner M*,  Lang  D*
The  Children’s  Heart  Center, Medical  University  of  South  Carolina,  Charleston,
USA,  and  *Section  of Pediatric  Cardiology,  University ofUlm,  Germany

Objective:  To  investigate  the  growth-related  changes  in  atrioventricular
displacement  and its relation to parameters of ventricular function  and geom-
etry, we prospectively studied  195 healthy children, aged 3 months to  18 years,
with  two-dimensionally  guided  M-mode  echocardiography.  Methods: We
measured left ventricular dimensions and shortening fraction  according to the
standard approach. In addition, in an apical four-chamber-view, tracings of the
mitral  annulus  motion  at  the  left  lateral  (MAL).septal  (MAS)  and  posterior
(MAP) positions, and tricuspid annular motion at the right lateral (TAL) posi-
tion  were  then  obtained  with  simultaneous  ECG  and  phonocardiography
recordings. Results: Height correlated  well with long axis dimensions both  in
systole and diastole  (MAL r=O.9  resp. r=0.87  , MAS r=0.9  resp. r=0.9, MAP
r=  0.92  resp. r=0.93,TAL  r=0.92  resp. r=0.93). Early  diastolic  amplitudes
correlated  linearily  with  height  at  all  positions  (r=0.740̂.77). Amplitudes
during atrial contraction showed a marked decrease during the first two years
of age for  all mitral positions and a linear decrease  for the TAL.  Conventional
shortening fraction  in the short  axis shows a low correlation with the longitu-
dinal shortening fraction  at  all but  the  left  lateral  position  (MAL 0.08, MAS
0.21*,  MAP  0.30*. TAL  0.27*, *p<0.05). A weak  correlation  was  found
between  age and longitudinal shortening  fraction  in the  following positions:
MAL -0.31*. MAS -0.35*,TAL -0.51*, *p<0.05. Sphericity  index shows a
parabolic correlation with height, reaching its nadir for children with a height
of  120 cm. Conclusion:  Long  axis  parameters  can  be  measured  reliably,
unveiling  maturational  changes  in  ventricular  function  and  geometry.  Our
data suggest that this process is not complete until late childhood, when adult
geometry develops. Long axis function  plays an essential role during ventric-
ular adaptation to changing load conditions.

P1062
Three-dimensional  Color  Doppler  Echocardiography  for  assess-
ment of aortic  stenosis: an 6Bin vitro study
Shuping  Ge,  Robin  Shandas,  Curt  G  DeGroff, Elizabeth  M  Shaffer, Lilliam  M
Valdez-Cruz
University  Of  Colorado  Health  Sciences  CenterITIie  Children’s Hosp, Denver,  Co,
USA

Background:Accurate quantitative evaluation of aortic stenosis (AS) remains a
challenge  in the pediatric  population due to the many limitations of  current
invasive  and  noninvasive  methods.  Three-dimensional  color  Doppler
echocardiography  (3DCDE)  has  the  potential  to  measure  cross-sectional
effective flow area  (EFA) distal to  the stenotic  valve and thus provide a simple
and direct assessment of the severity of AS. Methods: An AS model was created
by  using  3 stenotic  porcine  bioprostheses, resembling  tri-commissural, bi-
commissural  and uni-commissural  stenoses. The  prostheses  were mounted  in
a  flow phantom  driven  by a  pulsatile  flow pump. Twenty  four  flow  states
(cardiac  output:  1.2  to  7.2  1/min; peak  velocity:  1.44  to  6.03  m/sec)  were
studied.The  reference  effective flow area (EFA) was determined: EFA = peak
flow  rate by ultrasound flowmeter/peak CW Doppler velocity.The 3-D color
Doppler  data set was acquired using a GE SystemV ultrasound unit  interfaced
with  a TomTec  3-D  system. The  EFA was obtained  by measuring the cross-
sectional  color  Doppler  area  of  the  vena  contracta, the  narrowest  flow  area
distal to the stenotic  valve, from  the 3-D color Doppler  data set. Results:The
EFA by 3DCDE  was observed  to  overestimate  reference  EFA  (mean  differ-
ence  =  0.33  –  0.88  cm2, P  =  0.048)  mainly  due  to  the  dependence  of
3DCDE  on  Doppler  color  gain  and power.  Using  minimal  color  gain  and
power and high low velocity filter (18.9 cm/sec), EFA by 3DCDE  correlated
(r =  0.95, P <  0.05)  and  agreed  (mean difference  = -  0.02  +  0.16  cm2, P  >
0.05)  well  with  reference  EFA, although  underestimation  was seen  for small
EFA  and  overestimation  for  larger  EFA  (Figure). Conclusion: With  proper
adjustment  of  the  instrument  setting, 3DCDE  provides  good  estimates  of
EFA for quantitative  assessment of pediatric AS.

P1063
Normal  values  for  left  anterior  descending  coronary  artery  flow
velocity  assessed  by  transthoracic  Doppler  echocardiography  in
healthy  children
Harada,  K.,Tamura,  M.,Yasuoka,  K.,Toyono,  M.,Aoki,  M.
Department  OjPediatrics, Akita  University School Of  Medicine, Akita, Japan

Recent  advances  in Doppler  and color echocardiographic  techniques enable
us to estimate coronary flow dynamics even in children. To assess left  anterior
descending  coronary  artery  (LAD)  peak  flow  velocity  and  to  determine  its
relations to age and heart rate, a large number of healthy children were studied
using  high  frequency  transthoracic  Doppler  echocardiography. The  study
group  consisted  of 264  healthy  children  (1 month  to  21 years old).  Subjects
were arbitrarily divided into 4 age group: 1 month  to  <  1  year (n =  52); 1 to
<  4 years (n = 57); 4 to  < 7 years  (n =  56); 7 to  <  21 years old (n =  99). LAD
peak  flow  velocities  were  measured  by  Doppler  echocardiography  (Aloka
SSD ProSound  5500). LAD peak  flow velocities were calculated  considering
the  angle between the Doppler  beam and  the  coronary flow direction. LAD
peak  flow  velocity  significantly  decreased  against  the  age  (r  =  -0.64, p  <
0.001)  and  increased  relating  to  heart  rate  (r  =  0.63, p  <  0.001).  Multiple
linear regression  analysis showed that LAD peak flow velocity  was associated
with  age  and  heart  rate  (LAD  peak flow velocity  =  21 -  0.36  (age)  +  0.15
(heart  rate), r2 = 0.402, p < 0.001).The  upper limit of normal  values (+2SD)
for LAD flow velocity  in each age group were determined  as 55 cm/sec in  <
1 year, 48 cm/sec  in  1  to 4 years, 42 cm/sec  in 4 to 7 years, and 40 cm/sec in
7 to 21 years.As this study revealed, whenever functional  evaluations of coro-
nary  lesions  are  conducted  in  children,  it  is  important  and  necessary  to
consider the age-related coronary flow dynamics.

P1064
Myocardial  performance  index  combining  systolic  and  diastolic
myocardial  performance  in  doxorubicin  treated  patients,  and  its
correlation  to conventional  echo/doppler  indices

Burhan Ocal, Deniz  Oguz,  Selmin  Karademir, Dilek  Birgen, NazmiyeYuksek,  Ulya
Ertem,  Feryal Cabuk
Pediatric  Cardiologist -  Dr. Sami  Ulus Children’s Hospital, Ankara, Turkey

This  study  was designed  to  evaluate  the  utility  of  myocardial  performance
index  (MPI)  in  anthracycline  cardiotoxicity. The  MPI  measures  the  ratio  of
total  time  spent  in  isovolumic  activity  (isovolumetric  contraction  time  and
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isovolumetric relaxation time) to the ejection  time, thus giving a global index
combinING  systolic and diastolic myocardial performance. In this study, MPI
was measured in 35 doxorubicin  treated children  (aged 108.5+55.31 months,
23 male,  12  female)  in  sinus  rhtyhm,  and  32  age  mached  controls, and  was
compared  with  conventional  Doppler  echocardiographic  parameters. The
isovolumetric contraction time was prolonged (38,37–24,43 vs 26,37–15,53,
p<  0,02)  and  ejection  time  was shortened  (231,91–28,87  vs  256,21+19,55
p<0,001)  in doxorubicin  treated patients compared with that in normal chil-
dren  . The  isovolumetric  relaxation  time  did  not  show  significant  difference
between  patients  and  control  group(60,11 –10,92  vs 61,06–12,12  p>0,05).
Myocardial  performance  index  was  significantly  increased  in  doxorubicin
treated  patients  compared  with  that  in  control  groups  (0,42–0,07  vs
0,34–0,06  p<0,001)  , and significant  correlation  was observed between MPI
and  fractional  shortening, ejection  fraction,  and  left  ventricular  end  diastolic
and  end  systolic  diameters(respectively;  r=  -  0,508  p<0,002, r=  -  0,532
p<0,001, r=0,467  p<0,005, r=0,606  p<0,001). Also  a  weak  correlation  was
found between MPI and duration of the disease and patient ages(r = 0,393 p<
0,02, r = 0,379 p<0,02). However, there was no correlation between  MPI and
cumulative  doxorubicin  dose(r=  0,311,  p>0,05)  and  diastolic  Doppler
parameters  in doxorubicin  treated  patients. These  data  suggest  that MPI  may
be a useful  parameters in monitoring  left  ventricular  dysfunction  in anthracy-
line treated patients.

P1065
Assessment  of usefulness 3D  and 2D ECHO  measurements  in deter-
mination of ASD II dimension before  interventional closure with the
Amplatzer  device
Sysa,A.,  Dryzek,  P., Kasprzak,J.,  Moszura,T.,  MolIJ.A.,  Masura,J.Lodz,Poland.
Bratislava,  Slovakia.
Cardiology  Clinic,  Polish Mother’s  Health  Centre,  Lodz,  Poland

The  aim of the study  was a verification  of  usefulness  of 3D ECHO  transtho-
racic  estimation  of ASD  II dimension,comparing  to 2DTTE  and TEE  tech-
niques,  for  sizing  of Amplatzer  device. Out  of  14  children,  (3  to  17  years)
treated  with Amplatzer  device, examined  using 2D TTE  and TEE, in 8 cases
the  results  of  3D ECHO  (TomTec  Echoscan)  were  estimated.  Results  of
measurements of maximal diameter in 2D were compared to calculated diam-
eter  obtained  from  circumference  measurement  in  3D  and baloon  stretched
diameter before closure. Results: diameters were: in 2D TTE 7-11  mm, in 2D
TEE  8-16  mm,,in  3D  10-24  mm  and  stretch  8-34  mm. In  all  but  2  cases
results of 3D were in good corelation  to stretch diameter.Underestimation  in
these  two  cases  resulted  from  poor  quality  of  3D  reconstructed  picture.
Conclusion:Calculated  diameter  of ASD  II using ECHO  3D  is useful  for  the
assessment of the predicted  waist size of the Amplatzer  device

P1066
Dobutamine  stress  echocardiography  in  children  at  risk  for  coro-
nary  evets  after  surgical  intervention.
Ostrowska,K.,  MolIJ.A.,  BinikowskaJ.,  Makowiccka,E.,  Sysa,A.  Lodz,Poland.
Cardiology  Clinic,  Polish  Mother’A  Health  Centre,  Lodz,  Poland

The purpose of this study was a postoperative evaluation of the left  ventricular
function  with  dobutamine  stress  echocardiography  (DSE)  in  children  after
operations  with  reimplantation  coronary  arteries.The  study group  included
children after arterial switch operation  (2lpts), Ross operation  (12pts) and  left
coronary  replacement  (5pts).All  patients  underwent  DSE  according  to  the
standard protocol. Dobutamine  was infused  in 3-min  stages with doses of 5 to
40ug/kg/min  and  atropine  O.Olmg/kg.when  needed.  Echocardiographic
images  were  obtained  in  4  views  using  16-segment  model. A  positive  test
response  was  defined  as  a  new  or  worsened  wall  motion  abnormalities.
RESULTS:A11 studies  were  performed  without  major  complications.3  pts
complained  of  palpitations,2  pts-headache,4  pts  had  arrhytmia.31  of  38
studies  were  normal, 3  were non  diagnostic. In  4  pts  test  was positive  (2 pts
after  Ross oper,2  pts after ALCA) with electrocardiographic  abnormalities  as
ST-T  depression. CONCLUSIONS:  1.Dobutamine  stress  echocardiography
is feasible, safe and well-accepted technique in children. 2.This method can be
used  in  routine  follow-up  in  children  after  surgical  intervention  with  reim-
plantation coronary  artery.

P1067
Echocardiographic  findings  of  the  anomalous  origin  of  the  left
circumflex  artery from  the  right  pulmonary  artery  : a case  report
Fukaya  X,  Miyamoto  S.,  Tomita  Y,  Tanabe  K.,  Yagi T ,  Matsubara  K.,  Nigami  H.,
Harigaya H.,Yura  K.,  Baba  K.
Department  Of  Pediatrics, Nishi-Kobe  Medical  Center, Hyogo  Prefecture, Kobe,Japan

The  purpose  of  this  paper  is to  report  echocardiographic  findings  of a case
with anomalous origin of the left  circumflex  artery form the right  pulmonary
artery. The  usefulness  of the echocardiography  in the diagnosis of the  disease
is also discussed. The patient  was 23 years old male. He  had a history  of end-
to-end anastomosis of the coarctation of the aorta at 62 days of age.There had
been  no  particular  problem  in  the  post-operative  course. The  treadmill  test
showed  abnormal  ST-T changes in leads II, III, aVEV5 andV6.Thallium-201
myocardial scintigraphy  at baseline  and  after  exercise  showed  mild re-distri-
bution at apex and anterior wall of the left  ventricle. By the coronary angiog-
raphy, the  anomalous  origin  of  the  left  circumflex  artery  from  the  right
pulmonary  artery  wad  diagnosed. By  two-dimensional  and  color  Doppler
echocardiography, the proximal portion  of the  left  circumflex  artery  running
from  the  right  pulmonary  artery  were  well  visualized. The  right  coronary
artery  was dilated, but the left  main trunk  and left  anterior descending artery
were  normal.  Myocardial  contrast  echocardiography  using  SH/TA508
showed low perfusion  area at the apex and lateral wall of the left  ventricle  after
adenosine  triphosphate  injection.  Re-implantation  of  the  left  circumflex
artery  to  the posterior  aspect  of  the  ascending  aorta  was performed.  Post-
operatively, the  orifice  of the  transferred  coronary  artery  was  visualized  by
echocardiography.  Myocardial  contrast  echocardiography  showed  no  perfu-
sion defect.These  results suggest that echocardiography, including myocardial
contrast echocardiography, is useful  in the anatomical and functional  diagnosis
of the anomalous origin of the left  circumflex  coronary artery  from  the right
pulmonary artery.When coronary artery lesion  is suspected, it  is important to
evaluate the coronary arteries  carefully.

P1068
Detection  of  intraatrial  stenosis  necessitating  revision  after  repairs,
using  intraoperative TEE in pediatric  patients with  complex  cardiac
defects
Kurokawa  S.,Watanabe  H.,Takahashi  M.,  HayashiJ.,  Shimoji  K.
Niigata  University  School  Of  Medicine,  Dcpt.  Of  Atiesthesiology,  Niigata  City,
Niigata  Prefecture, Japan

In  several  reports,  intraoperative TEE  could  detect  residual  abnormalities
necessitating revision  in  about  7% of  the  cases  that  underwent  intracardiac
repairs. Most of them  were VSD leakages  and  residual  stenoses  in  LVOT or
RVOT. Although  intraatrial  stenosis  is rare, we  could  successfully  repair  the
stenosis  based on TEE  findings  in  2  cases  of  complex  cardiac  defects. The
purpose of this study is to demonstrate how useful  and reliable intraoperative
TEE can be in detecting residual abnormalities, especially intraatrial stenosis.
We  reviewed  anesthetic,  surgical  records  and TEE  findings  recorded  on
videotapes, of 56  intracardiac  repairs  that  managed  various  types  of  defects
from  October  1996 to October  2000. The  studied  patients  ranged  from  3.1
to  79.6 kg  in weight  and  16 days to  17 years in  age. A biplane Toshiba pedi-
atric TEE probe with shaft  diameter 7.0 mm was used for most small patients
less than  15 kg, and  a multiplane Toshiba adult-size probe  for larger patients.
Revisions  were  required  in  6  cases. In  2  cases, reasons  for  revisions  were
intraatrial  stenosis, and  in remaining 4  cases VSD leakage  or  residual  RVOT
obstruction. All TEE  diagnoses  were confirmed  during  revisions. Only TEE
could  detect  residual  abnormalities  and  especially  intraatrial  stenosis  during
Senning  operation  and TCPC.  Moreover  it  was  remarkably  effective  in
providing  precise  anatomical  and  flow  evaluations. All  patients  requiring
revisions showed good outcomes. No complications related to probe manip-
ulation were seen in this study. In conclusion, intraoperative TEE  is useful  to
identify  mechanism, severity  and  precise  location  of  residual  abnormalities
especially  intraatrial  stenosis, helping surgeons to complete  revisions  briefly,
and to  confirm  effectiveness  of revisions.

P1069
Quantification  of  left  atrial  volume  using  three  dimensional
echocardiographic  reconstruction
Nii,  M.,  Mori, K.,  Manabe,77, Kuroda,Y.
Department  Of  Pediatrics,  Tokushima  Utiiversity  School  Of  Medicine,  Tokushima,
Tokushima, Japan

Purpose:To  assess the dynamic changes in left  atrial  (LA) volume estimated by
three  dimensional  (3D)  echocardiographic  reconstruction  and  compare  the
results with  those calculated by conventional M-mode echocardiography  and
those  obtained  by  angiocardiography.  Methods: Thirteen  subjects  with
congenital  heart  disease  (aged 6 months  to 30 years) underwent  examination
by  echocardiography  and  cardiac  catheterization.  3-D  reconstruction  of LA
cavity  surfaces  was  performed  using  a  novel  software  (Echo-pack,  GE
Vingmed)  based on sequential  image data of one cardiac cycle obtained from
three  apical imaging planes: four  chamber, two chamber  and long axis plane.
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M-mode  recordings of  LA dimensions  were  done  at the  level  of  the  aortic
valve  and  the  LA volume  were  estimated. Results: Reconstruction  of  LA
cavity  was produced well in  all subjects  and continuous  LA volume changes
were  well  evaluated. Although  there  was  a  fair  correlation  between  LA
volume measured with M-mode  and angiocardiography (r=0.89, p<0.0001),
there was a strong correlation between LA volume measured with 3-D recon-
struction  and angiocardiogram  (r=0.99, p<0.0001). Conclusion: LA volume
estimates based on 3D reconstruction  using mis algorithm have less bias than
those of conventional M-mode imaging.The present algorithm for 3D recon-
struction  facilitates a feasible  and repeatable  fast  assessment of  LA volume in
the clinical setting.

P1070
Comparison  of  ventricular  volume  determination  by  3D-echo,
MRI, and angiography  in excised  porcine  hearts
Heusch,A., KochJ.A.,  Korbmacher, B., Schmidt, K.  G. Diisseldorf, Germany
Department Of  Pediatric  Cardiology,  University Medical Center,  Duesseldorf,
Germany

Ventricular volume determination  may be important  for the management of
patients  with  congenital  heart  disease. Three-dimensional  echo  (3D-echo),
magnetic  resonance imaging (MRI)  and angiography can be  used for quanti-
fying ventricular volumes.The  aim of this study was to compare  the accuracy
of these  3 methods in  an animal model.The AV-valves of 8  exci-sed porcine
hearts  were  sewn  up. The  coronary  arteries  were  perfused  with  Kaiserling
fixative  for elastic  conservation.Ventricles  were  filled  with  different  volumes
(saline/contrastmedium)  and their real volumes were compared with the 3D-
echo, MRI  and angiographic  measurements. For each imaging technique the
volumes were calculated using a  multiple slice method after manual tracing of
cavity borders. 3D-echo  volumes correlated very well with  real volumes (LV:
y=1.3+0.9x,  r2=0.96; RV:y=0.4+0.95x,  r2=0.94)  and  underestimated  true
volumes mildly (LV:-4.8–9%;RV:-9.6–6%).These  differences  were indepen-
dent  of  the  transducer  position. MRI  was superior  to  3D-echo  in  assessing
true  ventricular  volumes  (LV:y=-1.5+l.lx,  r2=0.96;  RV:y=0.1+0.9x,
r2=0.96).  MRI  volumes  were  almost  alike  true  volumes  (LV:-2.9–5%;
RV:1.9–3.3%). Angiography  showed  considerable  overestimation  of  true
volumes and a  high variability (LV:14.4–9.2%;RV:57.4–40%)  and the corre-
lation  was  less  well  compared  to  3D-echo  and  MRI  (LV:y=-2.1+1.2x,
r2=0.96; RV:y=33.6+0.7x, r2=0.82).Conclusion: RV and LV volumes can be
determined  with  a high  degree of  accuracy  by 3D-echo  and MRI. Volume
determinations  by  angiography  were  less  accurate  and  showed  the  greatest
variability  and systematic  difference  from real volumes.

P1071
Quantification  of  pulsatile  flow  through  major  vessels  using  digital
3D echo: an in vitro  study
DeChanl, C ,  U, X.K.,  de la  Cruz.J.S., Davies,  C.H.,  U, X.-N.,  Salm, D.J.
Oregon  Health Sciences  University,  3181  Sw  Sam Jackson Park Road,  Oregon,
Portland,  USA

Accurate non-invasive  determination of regional blood flows is an important
goal.We  evaluated a 3D digital color Doppler technique  to  accurately quan-
tify  pulsatile  laminar flow  in  an  in-vitro  model. We  developed  a model  in
which forward and reverse pulsatile flows of identical magnitude oscillate in a
closed-circuit  20mm tube designed to mimic  great  vessel flow: forward flow
in one limb is reverse flow in the other. Flow was calibrated with an ultrasonic
flow  meter over 9 stroke volumes (15 ^  55 ml/beat)  at 60 beat/min. Gated 3D
rotational color Doppler imaging was performed with a  7̂4  MHz multiplane
TEE probe connected to  an ATL HDI5000 ultrasound system. Raw Doppler
scanline  data  were  transferred  to  a workstation  where  stroke  volume  was
calculated  on  a  Gaussian  surface  perpendicular  to  the  flow  direction  t
compute flow forward or reverse, or both in the same image.There  was good
correlation between the  reference  data and 3D computed  stroke volumes; R
=  0.99  and P =  0.0001  for both  forward  and  reverse flows. There  was also
excellent  correlation between  the  forward  and reverse flow matched against
each other for each cardiac cycle.

P1072
Level  of  inhaled  anesthetic  affects  LV function  and  mass  measure-
ments  in  an echocardiographic  measured  murine  model
Mack,  G.,  Pantely.  G.A.,  Hohimer,  R.,  Thigpen, X,  Pillers,  D.-A.M.,  Watson,  S.,
Sahn.DJ.
Oregon  Health Sciences  University,  3181  Siv Sam Jackson  Park Road,  Oregon,
Portland,  USA

Levels of inhaled  anesthesia used  during echos of  transgenic  murine  models
for cardiomyopathy  may affect  heart function,  and  thus echo  measurements.
Thirteen wild-type mice [C57BL/6J],ages 12-41 weeks, weights 24.7-35.5g,
were  imaged  by  transthoracic  echo  with  a  15MHz  linear  array  transducer
under steady state  1.5% or  1%>  Isoflurane  sedation. LV mass was corrected for
cardiac muscle density (1.055)  and normalized by Meeh’s formula: BSA(cm2)
= 12.3x(weight  in grams)E2/3. Heart rates were slightly lower at 1.5% vs.1%
Isoflurane, and LV diastolic dimension was larger (4.45 – 0.37mm  [SD] vs. 4.0
–  0.37  mm, p<0.05).  Fractional  shortening  (33.8% –  5.18% and  39.8% +
7.18%, p<0.001)  was significandy  depressed. BSA corrected  LV mass ranged
from 0.67-1.17mg/cm2  and O.39-0.76mg/cm2  (p«0 .05 ,  two-tailed  t-test,
paired  means), an  apparent increase  in  mass  at  1.5%  Isoflurane.  Isoflurane s
cardio-depressant  effect  may  increase  LV  diameter  in  diastole  and  with
extrapolation of wall thickness  not  detectably  thinned (because of resolution
problems) can yield a (most likely)  artifactual change  in cardiac mass.

P1073
Transesophageal  echocardiography  and  mitral  valve  repair  in  chil-
dren
Nogueira,  G.,  Macedo,AJ.,  Neves,  F,  Coelho,  P., Ferro,A.,  Fragata, I.,  Fragata,J.,
RoquetleJ.,  Kaku,  S.
Hospital  De  Santa  Marta,  Rua  Francisco De  Sa  Carneiro, N  23  ^  2§  Esq,  Setubal,
Setubal, Portugal

Transesophageal echocardiography  (TEE) is essential  for decision-making and
peri-operative monitoring of patients undergoing valvular heart surgery.There
are very few reports on its use  in children.To evaluate the diagnostic  accuracy
of TEE  and its value  on  surgical  decision  and peri-operative  management of
mitral  valve (MV) repair, we reviewed  47 examinations  performed in  28 chil-
dren (CH). Median age of the CH  was 11 years (range: 3.5 y - 1 8  y). In all TEE,
5  chamber, 4-chamber, 2-chamber  anterior, 2-chamber  posterior  and short-
axis views were recorded. Pre-operative  and post-operative TEE records were
compared with  trans-thoracic  echo ( l i t ) ,  surgical  morphology  and follow-
up data.TEE showed reumatic MV disease in 22 CH: 14 had mitral regurgita-
tion (MR), 2 had mitral stenosis  (MS) and 6 had mixed MV disease.Three CH
had congenital  MV  disease and  2  had MV  disease  due  to  endocarditis. TTE
diagnosis  was  modified  byXEE  in  4  CH.  In  all  CH.TEE  achieved  better
anatomical definition.TEE confirmed  good surgical  result  in 22 CH, mild to
moderate residual lesions  in 5  and significant  residual MS detected during MV
repair to  revision of  the  surgery  and a prostetic  MV  implantation.  During
follow-up by TTE, intra-operative TEE diagnosis of mild MR  in was changed
to  trivial MR  in  1 CH  and a  more significant  residual lesion  was detected  in
2CH.  Specifity  of  95.2% and  sensivity  of  83.3%  was  achieved  by TEE. We
conclude that MV repair is a good therapeutic solution in CH and TEE is  very
useful to guide surgical management.

P1074
Comparison  of  3D  versus  2D  digital  color  Doppler  methods  for
assessing  flow  volumes through  the  main  pulmonary  artery  and  its
branches: Studies  in a physiologic  in vitro porcine pulmonary  artery
model
Strehlow,  M.C.,  Martin, S.L.,  Rusk  R.A.,  Salm,  DJ.  Oregon  Health  Sciences
University, Portland
Oregon  Health Sciences  University,  3181  Sw  Sam Jackson Park Road,  Oregon,
Portland,  USA

We compared biplane 2D and 3D digital color Doppler (DCD)  methods  for
calculating pulmonary  artery  (PA)  and  PA branch flow. Main  PAs  and their
branches  surgically  excised  from  3  pigs  (48-58kg)  were  connected  to a
pulsatile pump with a reference  ultrasonic flow meter; 8 flow volumes (20-55
ml/beat)  were generated. An ATL HDI 5000 system wim a multiplane trans-
esophageal transducer (MTEE)  was used to acquire 3D datasets on  180 ̂rota-
tions  encompassing  the  main  PA  and  branches.  Images  were  analyzed
perpendicular  to the direction of flow by a Gaussian Theorem method using
an  SGI  workstation. Orthogonal  biplane  2D  DCD  data  was  obtained  and
analyzed on  a  Toshiba  PowerVision  with  an on-board ACM  calculation  for
flow volumes. Main  PA flow  volumes  by both 3D  and biplane 2D  methods
correlated  well  with reference  data  (3D, r =  0.98; 2D, r =  0.92).  Combined
flow volumes  in  the  right and  left  PA branches  also  agreed well  with  refer-
ences (3D, r =  0.97; 2D, r =  0.94). Results  by  the  biplane 2D ACM  mediod
showed  wider  variability (2D, mean  difference  = 1 + 6  ml/beat)  than  3D
(mean difference  =  0.2  – 2 ml/beat).
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P1075
Intraoperative  transesophageal  echocardiography  for  congenital
heart  surgery
Mavroudis  C,  Kohr  L.M.,  Backer  C.L.,  Cotteiner  N.  L.,  Randolph  C,  Webb  C.
Chicago
Children’s  Memorial  Hospital,  MIC  22,  Chicago, II,  USA

Purpose: Intraoperative Transesophageal  Echocardiography  (ITEE)  can assess
cardiac  function  and  integrity  of  repair  for  patients  with  congenital  heart
disease  (CHD).Those  in  favor  argue  that  immediate  corrective  re-interven-
tions  can  avoid  the  expense  and  hardship  of  a subsequent  repeat  operation.
Those against, argue that the increased manpower resources are not cost  effec-
tive. We  review our  experience  with  ITEE  as a perioperative  diagnostic  tool
in patients with CHD. Methods: From  1991 to 2000,914 patients  underwent
ITEE  as a diagnostic  adjunct  to intracardiac  repair. Patients were grouped  by
diagnosis  and procedure. Patients requiring re-intervention  (n=85)  based  on
ITEE  findings  were  analyzed. Results: Based  on  the  findings  and  with  the
intention  to  improve  the  results, we  re-intervened  at  the  same setting  in  85
cases  (9%). Ten patients  were returned  to the  operating room  to repair prob-
lems, which  were  missed  or  underestimated  at  the  initial  operation.  One
patient  suffered  an  esophageal  perforation,  and  7  had  premature  probe
removal  due  to ventilatory  or  hemodynamic  problems. Conclusion: ITEE  is
an  effective  perioperative  diagnostic  tool  for  patients  with CHD. Liberal  use
can:  (1)  delineate  the  pre-operative  diagnosis;  (2)  assist  the  surgeon  during
crucial  parts  of the  operation  including  immediate  re-intervention,  and  (3)
assure the intregrity  of the  repair.

P1076
Echocardiographic  evaluation  of  bilateral  patent  ductus  arteriosus:
IS years  experience.
Peirotie,A.,Abdullah  M.M.,Dicke,F.P,Freedom,R.M.,  SmallhomJ
Department  OfCardiology.Tlie  Hospital  For Sick  Children,  ON,  Catuxda

Bilateral  patent  ductus  arteriosus  (bPDA)  is  an  uncommon  form  of
pulmonary  or  systemic  blood  supply  associated  with  complex  congenital
heart  disease. We retrospectively  reviewed  all patients with diagnosis of bPDA
in our institution  from January  1985 to November 2000, to describe echocar-
diographic  findings,  associated  cardiac  pathology,  and  outcome  of  affected
patients. Eleven  newborns  were  encountered  as  having  bPDA  (4  females,  7
males). 2D  and color  Doppler  echocardiography  identified  accurately  bPDA
in  all  patients, permitting  differentiation  from  aortopulmonary  collaterals.
Confirmation  of bPDA by autopsy, angiography, MRI, or  surgical  inspection
was  available  for  all.  Heterotaxia  syndrome  with  complex  intracardiac
pathology  was present  in  7, pulmonary  atresia  with VSD  in  1, and  complex
univentricular  hearts  in  3. Pulmonary  atresia  and  non-confluent  pulmonary
arteries  (PA)  was  present  in  9. Of  the  remaining  two, one  had  interrupted
aortic  arch type B and the other aortic  atresia with double aortic arch (DAA).
The  aortic  arch  was left  sided  in  8 patients, right  sided  in  2, and  DAA  in  1.
Three  neonates  with  heterotaxia  syndrome  received  compassionate  care.
Surgical palliation  was performed  in the remaining 8. Six of the 8 died despite
surgical  intervention:  status-post  PA  re-anastomosis  and  Blalock-Taussig
shunt  (1), Norwood  operation  (2), bidirectional  Glenn  (2), and  heart  trans-
plant  (1). Only  2 are  currently  alive, both  after  Fontan  operation. At  follow-
up,  6  infants  with  surgical  anastomosis  of  discontinuous  PA’s  developed
significant  branch  PA stenosis  at  the  site  of  ductal  insertion.  Conclusions:
Echocardiography  permits  accurate  assessment  of  bPDA. bPDA  is primarily
identified  in  complex  lesions  associated  with  pulmonary  atresia,  non-
confluent  PA’s, and  heterotaxy. bPDA  is associated  with  a high  incidence  of
branch  PA stenosis at follow-up  and a poor  clinical outcome.

P1077
Diagnostic  value  of  contrast  echocardiography  in  the  examination
of congenital  or  acquired heart  disease
Kemal  Baysal,  Halit  Mdat,  Hasan  Yildirim,  Fadil  Ozliirk,  Fer At  Kolbakir,  Haci
Akar
Paediatric Cardiology, Samsun,  Turkey

Echocardiographic  contrast  agent SHU 454 provides micro bubbles in a solu-
tion  of  galactose  and  SHU  508A  is specially  manufactured  galactose  micro
particles and palmitic acid. Gas bubbles are known to have a limited stability in
fluids. SHU  454  is absorbed  in  the  capillaries  of  the  lung  after  intravenous
injection  and  does  not  reach  to  the  left  side  of  the  heart;  in  contrast  SHU
508A  are  not  absorbed  in  the  capillaries  of the  lung  and  does  reach  the  left
heart.  In  this  study  we  aimed  to  demonstrate  the  role of  peripheral  venous
injection  of  SHU  454  and  SHU  508A  in  the  diagnosis  of  heart  disease.

Material And Methods: Four hundred  thirty patients  (age range  1 month-  17
years) were involved in  the study (January  1984-April 2000).The subjects had
right heart lesions  (370 patients; ASD,VSD, pulmonary arterio- venous  fistula,
tetralogy  of  Fallot)  and  left  heart  lesions  (60 patients; aortic  and  mitral  valve
insufficiency,  coronary  arterio-venous  fistula, coronary  artery  ectazia). The
echocardiographic  examination  was performed  to  evaluate apical four  cham-
bers, parasternal  short  and  long  axis  views. The  dosages  of  SHU  454  were
0.5ml/kg/injection  (max 10ml/  inj)  and SHU 508A was 0.5-2  ml/  injection
five times. Result:  Each patient  received single injection. SHU  454 and SHU
508A  gave  comprehensive  information  about  outlet  of  right  ventricle,
pulmonary vascular structure and anatomy in tetralogy of Fallot, about surgical
indication ASD,VSD, silent  PDA and valve morphology  in other anomalies. In
conclusion: SHU  454  and SHU  508A provide better cardiopulmonary  evalu-
ation  compared  t o  conventional  methods  and  stand  as candidate  to  replace
conventional agents, possibly to further  create new diagnostic capabilities.

P1078
Longitudinal  echocardiographic  assessment  in  preterm  newborns
from  birth  till  term.
AfiuneJ.  Y,  Leone,  C.R..
Av.  Dr. Eneas  de  Carvalho  Aguiar,  44,  Pediatric Cardiology Department,  Sao Paulo,
Sao  Paulo,  Brazil

To  evaluate  the  echocardiographic  evolution  parameters  of  preterm
newborns  (PTNB), adequate  and  small  for  gestational  age  (AGA and  SGA),
from  birth  till  term, 61  PTNB, divided  in  Groupl-  29AGA  (GA:29,9+/-
l,9w  and  BW:1296+/-223g),  and  Group2-  32SGA  (GA:30,l+/-2,2w  and
BW:1047+/-214g),were  prospectively  evaluated  through serial  ecodoppler-
cadiographic examinations  (weekly), since the  3rd day of life  until term  (39th
week  of  corrected  GA),and  30  term  NB-AGA  (control  group),  with
GA=39,l+/-0,9w  and  BW=3290+/-394g,  were  evaluated  only  in  the  3rd
day  life. Measurementes  were  obtained, per  unit  of  weight: aorta  (AO),  left
atrium  (LA), left  ventricular  dimension  at  end  diastole  and  systole  (LVDD,
LVSD), thickness o f  interventricular septum and posterior  wall at end diastole
(IVS, LVW), left  ventricule  mass and  volume  (MASS, LW), right  ventricular
dimension  at  end  diastole  (RVDD)  and  left  cardiac  output  (CO).  Growth
curves of  each parameter  were  built  based  on  longitudinal  data  analysis. The
Growth  curves of groups  1 and  2 were compared  to each  other, and  at  term
with  the  control  group.  Statistical  analysis  were  based  on  longitudinal  data
analysis  and  generalized  least  square  techniques. The  significance  was  set  at
p<0,05. PTNB  groups  1 and  2 showed  a reduction  of the  values of AO, LA,
LVDD, LVSD and  RVDD, while  MASS, L W  and CO  increased  along  the
postnatal period.The growth curves of groups 1  and 2 were similar.except  the
AO  measurement,  which  was  significantly  bigger  in  the  group  2. At  term,
groups  1  and  2  showed  singnificantly  bigger  measurements  of
LA(p<0,0001),LVDD  (p<0,0001),  LVSD  (p<0,0001), L W  (p<0,0001)  and
CO  (p<0,0001) than the control  group.The  PTNB, AGA and SGA, showed
similar  echocardiographic  measurements  along  the  postnatal  period.
However,  at  term,  they  had  a  left  heart  volumetric  overload  and  left  cadiac
output  bigger then  term NB  at birth. This suggests the presence of an hyper-
dynamic state in these PTNB.

P1079
Estimation  of  pulmonary  artery  pressure  by  contrast-enhanced
Doppler  signals  and  comparison  with  catheter  measured  pressures.
FSedefTutiaoglu,  NursdAkalin,  Ratta  Olgutiturk,  Serdar Kula
Gazi  University,  Gazi  Hospital,  Pediatric  Cardiology Department,  Bescvler, Ankara,
Turkey

Determination  of  pulmonary  artery  systolic  pressure  (PASP)  is  essential  for
the diagnosis, the time and the type of management  of patients with congen-
ital heart disease (CHD)  . Usually cardiac catheterization  that  is expensive and
invasive Determination of pulmonary artery systolic pressure  (PASP) is essen-
tial  for  the  diagnosis, the  time and  the  type  of management  of patients  with
congenital  heart  disease  (CHD)  . Usually  cardiac  catheterization  that  is
expensive  and  invasive  technique,  is required  for  accurate  measurement. A
number  of  non-invasive  methods  for  the  assessment  the  PASP  have  been
developed., one of them  is the estimation of PASP using by contrast enhanced
tricuspid  regurgitation Doppler  signals (TRDS). In  this study; right  ventric-
ular systolic pressure  (RVSP) and  PASP of 36 patients (19 girls, 17 boys; aged
5 months  to  15 years) with CHD, were estimated  by TRDS  before  and  after
galactose  solution  (GS)  and  compared  with  catheterization  measurements.
Significant TRDS (> lm.sec.)  were obtained in 9 of 36 patients before  GS (25
%), and 23 of 36 patients  (64 %) after  GS.TRDS  were  increased  significantly
by contrast agent. Estimated RVSP and PASP were significantly  different  from
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the  measured  pressures  before  and  after  GS. There  were  significant  correla-
tions between the  estimated  RVSP and  PASP and measured  RVSP after  GS.
Estimated  pressures  were  underestimated. In conclusion  :  it  will  be better  to
use the estimated PASP on the patients with significant TRDS for the  classifi-
cation of PASP.

P1080
Effects  of  persistent  ductus  arteriosus  over  echocardiographic
parameters  in preterm newborns  : a longitudinal  study.
AfmneJ.Y,  Leone,C.R.
Av.  Dr. Eneas de Carvalho Aguiar,  44,  Pediatric Cardiology Department,  Sao Paulo,
Brazil

PDA  occurs  often  in  PTNB  and  can  cause  serious  complications  along  its
postnatal  evolution. The  evaluation  of  some  echocardiographic  parameters
can indicate the magnitude  of the hemodynamic  repercussion of PDA, being
important  to detect  which  of them  are important  and the possible  variations
in  the  presence  of  PDA. To  evaluate  the  PDA  repercussion  over  preterm
newborns(PTNB)  echocardiographic  measurements  along  the  postnatal
maturation process, 61 PTNB, with mean gestacional age(GA) 30 +/-  2w and
mean  birthweight(BW)  1,2  + / -  0,2Kg,  were  included  in  this  prospective
longitudinal  study, being  accomplished  serial  echocardiographics  examina-
tions  (weekly)  since  the  3rd  postnatal  day  until  term  (39th  week  corrected
GA). Measurements, per  unit  of weight, were  obtained  from  aorta  (AO), left
atrium  (LA), LV end systolic and end diastolic diameter  (LVSD.LVDD), inter-
ventricular  septum  and  posterior  wall  thickness  (SS, PW),  LV  mass  and
volume  (MASS, LW),  left  cardiac  output  (CO)  and  LA/AO  ratio. Growth
curves of these parameters  were built  through technique  of longitudinal  data
analysis. In  the  presence  of PDA the echocardiographic  parameters  variation
were compared to  the growth  curve  lines obtained  through  generalized  least
square  techniques, and the  significance  was set  at p<0,05. In  the  presence  of
PDA  there  was  a medium  increase  of  0,61  + / -  0,27  mm/Kg  of  the  LA
(p=0,0271);0,88 +/-0,36  mm/Kg  of the  LVDD (p=0,0154);0,56  +/-0,25
mm/Kg  of  the  LVSD  (p=0,0271);  0,20  + / -  0,07  mm/Kg  of  the  SS
(p=0,0088); 0,20  +/-  mm/Kg  of  the  PW  (p=0,0072),  and  39,7  + / -  9,0
ml/min/Kg  of  the  CO  (p=0,0001). The  other  analysed  parameters  didn’t
change, even the LA/AO ratio. PDA in PTNB  causes a significant  increase of
the  left  cardiac diameters  and the  left  CO, being the  early detection  of these
changes  an  indicator  of  treatment  need,  before  the  occurrence  of  severe
hemodynamic  repercussions.

P1081
IVUS  findings  of pulmonary  artery and aorta  in Williams  syndrome
Salami  C,Yasukochi  S,  ImaiT,Takigiku  K,  ishidaT
3100Toyosliiua,Toyosliina  machi, Minami  Azumigun,Toyoshina,Japan

Purpose: The  vascular  luminal  morphology  of Williams  syndrome  has  not
been  well  known. We studied  intravascular  ultrasound  (IVUS)  in  5 patients
with Willams  syndrome  and  1 with  isolated  peripheral  pulmonary  artery
stenosis  to  clarify  the  luminal  morphology  of  these  patients.  Methods:
Instruments used for this study was HP2400A with  3.5Fr 30MHz ultrasounic
catheter(Boston  Scientific  Co.). Patients’  ages  ranged  from  llmonths  to
20years old. The  IVUS  findings  were compared  with  the maximum  pressure
gradient of PA and Ao. Results:The maximum pressure gradient at pulmonary
artery(PA)  ranged  3  to  60mmHg. The  maximum  pressure  gradient  in  the
aorta(Ao)  ranged  from  0  to  20mmHg.  IVUS  images  were  obtained  in  4
patients  from  the  PA and  5  from  Ao. Results: The  thickness  of  the  intima-
media complex(IMC) of the PA and the ratio of IMC/PA-diameter  measured
by IVUS ranged  from  0.6 to 2.4mm  and 0.07 to 0.27, respectively.The  thick-
ness of the  IMC  of the Ao and  the  ratio  of IMC/Ao-diameter  ranged  from
0.6 to  1,2mm  and 0.08 to 0.28, respectively. In  PA, patients with thicker IMC
have greater pressure gradients. However, in Ao, the  thickness of the IMC did
not  seem  to  be  related  with  the  pressure  gradient.  In  conclusion,  thickened
IMC of PA and Ao may be a primary ethiology of making the stenosis rather
than the secondary change  from the  afteroload.

P1082
Truncus  arteriosus  with  intact  ventricular  septum  diagnosed  by
echocardiography
Ozkutlu  Suheyla,Ayabakan  Catian,Alehan  Dursun
Hacettepe University, Pediatric  Cardiology Department,  Sihhiye,Ankara,Turkey

Truncus  arteriosus  with  intact  infundibular  septum  is extremely  rare. We
present  a unique  case  diagnosed  by  two-dimensional  and  color  Doppler
echocardiography  at  age  of six  years. The  echocardiographic  examination

revealed  situs  solitus, D-ventricular  loop, a  single  great  artery  arising  from
both  ventricles with  a single  semilunar  valve. The  bicuspid  truncal  valve was
incompetent. The  truncal  valve was embraced  by the  anterior  and  posterior
limbs of the septal band. No ventricular septal defect  was present.Two-dimen-
sional  echocardiography  and  color  flow  Doppler  imaging  has  greatly
increased the accuracy of evaluation of these cases. Now a definitive  diagnosis
of truncus arteriosus is feasible  non-invasively.

P1083
Utility  of  continuous  transesophageal  echocardiographic  moni-
toring  in  catheter  interventions  for  congenital  heart  disease
ErnerioT. Alboliras, Stephen  G.  Pophal,Anthotiy  F. Cutilletta,  Carlos E.  Ruiz,
Section of Pediatric Cardiology, Rush  Children’s  Heart  Center,  Rush-Presbyterian-St.
Luke’s  Medical  Center  and  the  Department  of  Pediatrics,  1653  West  Congress
Parkway,  Suite  #770,  Illinois, Chicago,  USA

The increased utilization of therapeutic catheter interventions necessitates the
need for imaging modalities that can facilitate  safety  and effectiveness  of these
procedures. Transesophageal  echocardiography  (TEE)  has become  a standard
tool  for  intraoperative  assessment  of congenital  heart  disease. We  report  our
experience  of  continuous TEE during  complex  catheter  interventions  in a
series of patients with  congenital  heart  disease. Thirty-three  continuous TEE
were performed  on  30 patients (ages 1 day ^  76 yrs, median  age =  13; weight
3.2  kg ^  91 kg, median  weight  =  42 kg.). Diagnoses  consisted  of  secundum
ASD (14 pts),VSD  (6 pts), S/P  Fontan operation  (3 pts), PDA (2 pts), and 1 pt
each with Shone’s syndrome with mitral stenosis, DORV with hypoplastic LV,
pulmonary  atresia  with  intact  ventricular  septum, subaortic  stenosis  post
Rastelli  for  corrected  transposition,  tricuspid  stenosis  and  SVC  syndrome.
Percutaneous  intervention  procedures  performed  were ASD  closure  (using
Amplatzer,  Cardioseal, and  Starflex  devices), VSD  closure, Gianturco  coil
placement, balloon  dilations (tricuspid  and  mitral  stenosis), test  occlusion  of
Fontan  fenestration,  Cardioseal  closure  of  Fontan  fenestration,  perforation
and  dilation  of atretic  pulmonary  valve, stent  placements  in  stenotic  Fontan
pulmonary  circuit,  subaortic  stenosis  and  SVC  syndrome,  test  occlusion  of
potential ASD-dependent  lesions  (ASD  with  pulmonary  hypertension  and
DORV  with  hypoplastic  LV). Three  patients  had  thrombus  observed  at  the
distal intracardiac end of the introducer sheath that were successfully  aspirated
without evident complication. Continuous TEE is a valuable tool for  accurate
diagnosis  of  size, severity, number, location  of  defects,  and  for  determining
presence  of  associated  lesions. It  facilitates  proper  catheter  and device  place-
ment, providing views unobtainable from biplane fluoroscopy. Radiation  time
and  cumulative  dose of contrast  media  is minimized. Furthermore, potential
complications  are identified  and prompt  intervention  undertaken.

P1084
Is  LV  dysfunction  and/or  hypertrophy  completely  reversible
following  adequate  early  repair o f  isolated  coarctation of the  aorta?
Uu, X.Q.*,  Coleman, DM.*,  Wilkinson,  L.C.*,  Newton, M.*,  Gamble,  CD.**,
Wilkinson, J.L.*  *Cardiology  Department,  Royal Children’s Hospital,  Melbourne,
Australia  **Department  of Medicine,  University  of Auckland, Green  Lane Road,
Green Lane West, Auckland, New Zealand

Purpose: To  investigate  whether  LV  dysfunction  and/or  hypertrophy  in
infants  with  isolated  coarctation  of the  aorta  (CoA)  is completely  reversible
following  adequate  repair  of the  coarctation  during  the  first  year  of  life.
Methods: Conventional  2D, Doppler  and  M-mode  echocardiography  was
performed  on  16 patients  [mean age  11.6  (SD 3.0) yrs, wt 39.1 (SD  12.0) kg,
12M] who  underwent  repair of CoA  at a mean age of 87  days (range  0-357)
and  had  no  clinical  or  echocardiographic  evidence  of  residual  or  recurrent
coarctation. The  mean  follow-up  period  was  11.6  (SD  3.0)  yrs. The  results
were compared with those of 20 normal controls [mean age 12.9 (SD 3.8) yrs,
wt  48.1  (SD 15.9) kg, HM).Results:All  results are expressed  as meanlSEM.
There  was  an  increase  in  LV shortening  fraction  (37.2+1.3  vs  32.0+0.9%,
p=0.002), isovolumic  relaxation  time  (58.1–1.7  vs 48.9–1.5ms, p=0.0003),
peak E velocity  (1.10–0.04  vs 0.89–0.05m/s, p=0.002)  and peak A  velocity
(0.4910.04  vs 0.34–0.03m/s, p=0.003)  and  a decrease  in  meridonal  end-
systolic  wall  stress  (ESWS, 40.5–2.8  vs 51.8–2.9g/cm2, p=0.010)  and  LV
radius:thickness  ratio  (2.58–0.10  vs  3.1810.11)  in  the  patients  compared  to
controls.There  was no significant  difference  in the heart rate-corrected  mean
velocity of circumferential fibre shortening/ESWS relationship between die 2
groups. Conclusion: Whilst  the  patients  had  normal  LV contractility,  their
increased systolic performance, reduced ESWS, mildly impaired  LV filling and
increased  LV wall thickness suggest that  LV dysfunction  and hypertrophy may
not  be completely reversible despite  adequate  repair  of  isolated CoA  during
the first year of life.
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P1085
Tissue  Doppler  echocardiography  provides  new  insights  into  LV
longitudinal  function  following  early  repair  of  isolated  coarctation
of the  aorta.
Uu,  X. Q. *, Coleman, DM.  *  Wilkinson,  L. C. *, Newton, M. *, Gamble,  CD.  **,
Wilkinson, J.L.*  *Cardiology  Department,  Royal Children’s Hospital,  Melbourne,
Australia  **Department  of  Medicine, University of Auckland, Auckland,  New
Zealand, Green Lane Road,  Green Lane West, Auckland, New Zealand

Purpose: To  investigate  whether  pulsed  tissue  Doppler  echocardiography
(TDE)  provides  new  information  about  LV longitudinal  function  following
adequate  early  repair  of  isolated  coarctation  of  the  aorta  (CoA). Methods:
Pulsed TDE  of  the  medial  (MMA)  and  lateral  (LMA)  mitral  annulus  in  the
apical 4-chamber  view  and  conventional  echocardiography  were  performed
on  16 patients  [mean age  11.6 (SD 3.0) yrs, wt 39.1  (SD  12.0) kg, 12M] who
had  undergone  coarctation  repair. The  mean  age  at  operation  was 87  days
(range 0-357)  and mean follow-up  period  11.6 (SD 3.0)  yrs. No  patient  had
clinical  or  echocardiographic  evidence  of  residual  or  recurrent  coarctation.
Comparison  was made with a control group of 20 normal children  [mean age
12.9  (SD  3.8)  yrs,  wt  48.1  (SD  15.9)  kg,  11M]. Results: All  results  are
expressed  as mean–SEM. There  was  a  decrease  in  the  MMA  peak  systolic
velocity  (6.9–0.2  vs 7.9–0.2cm/s,p=0.006)  and peak  early diastolic  velocity
(Ea,  14.3–0.6  vs  16.4–0.7cm/s,  p=0.027)  and  a borderline  decrease  in  the
LMA  peak  systolic  velocity  (8.9–0.5  vs  10.1–0.4cm/s, p=0.057)  in  the
patients  compared  to  controls. The  LV shortening  fraction  (37.2+1.3  vs
32.0–0.9%,  p=0.002)  and  mitral  inflow  peak  E  (110+4  vs  89–5cm/s,
p=0.002)  and peak A (49–4 vs 34+3cm/s,p=0.003)  velocities were increased
in the patient  group but the E/A ratio  was not significantly  different  between
the  2  groups. The  mitral  inflow/annular  peak  early  diastolic  velocity  ratio
(E/Ea)  was increased  for  the  medial  (16.1–0.8  vs 11.4–0.7cm/s, p<0.0001)
and lateral (6.2+0.4  vs 4.6–0.2cm/s, p=0.0008)  annulus in the patient group.
Conclusion: Pulsed TDE  revealed  reduced  peak systolic  and peak  early dias-
tolic  velocities  of the  MMA suggesting  that  longitudinal  function  of the  LV
may be abnormal on medium-term  follow-up  of children with isolated  CoA
repaired during the first year of life.

P1086
Dobutamine  stress  echocardiography  in  mild  to  moderate
pulmonary  stenosis
Laskari  C. V.,Apostolopoulou  S. C ,  Papagiannisf., Rammos S. Pediatric Cardiology
Division, Otiassis  Cardiac Surgery Center, Athens,  Greece.
356  Syngrou Avenue,Athens, Greece

Mild  to  moderate  pulmonary  valve  stenosis  (PS)  is  considered  a  benign
disease, with  excellent  prognosis. However, the  response of such pts to stren-
uous exercise, is not clearly defined. Objectives:The  purpose of this study was
to  investigate  the  pathophysiologic  responses  of  pts  with  valvar  PS  during
dobutamine  stress  echocardiography  (DSE)  and  possibly  assess  eligibility  for
competitive  sports. Methods: We  examined  20  pts,  12  male  and  8  female,
median  age  10 years (range  4̂25).  Of these, 13 pts had native PS, and 5 had a
previous  valvuloplasty  procedure.  Echocardiographic  measurements  of  the
peak  instantaneous  (PIG),  mean  (MG)  Doppler  gradient  across  the
pulmonary  valve (PV),and  cardiac index (CI) were performed  at baseline and
after  intravenous  infusion  of 5,10, 20, 30, 40, and  50 mcg/kg/min  of dobu-
tamine, with  heart  rate (HR)  and blood pressure  (BP) monitoring. Data  were
analyzed  using ANOVA for  repeated  measures  and  expressed  as mean  –  SD.
Results: PIG  and  MG  across  the  PV  at  least  doubled  during  DSE. Two  pts
with baseline  PIG of 47 and 46 mmHg, and PIG during DSE of  124 and  105
mmHg, respectively, underwent  successful  balloon  valvuloplasty  with  signifi-
cant  decrease  of both  PIG  and  MG. Conclusions:  DSE  in  pts  with  mild  to
moderate  PS  reveals significant  changes  in the  PIG  and MG.The  increase in
both  PIG and MG  measurements  aid  in the management  of individuals  with
borderline  indications  for  valvuloplasty. DSE  may  be  useful  in  determining
eligibility  for  participation  in competitive sports.

P1087
Echocardiographic  estimation  of  pulmonary  arterial  resistance
indexes  from  the jet volumes  of ventricular  septal  defect
Shen, C.T., Wang, N.K.,Taipei,Taiwan,  R.O.C.
Cathay General Hospital, Department  Of Pediatric,Taipei,Taiwan, Roc,

By color  Doppler  echocardiograms  from  the  parasternal  short-axial  view  at
the aortic valve level, the shape of mosaic from a jet of ventricular septal  defect
(VSD) looked  as a right  circular cone. The volume of the cone  (V) is equal to
1/3  pi  (h2-hl)(r22+r2-rl+r22),  where  h2-hl  is  the  distance  between  the

center ofVSD  and the center of cones  base, while rl  and  r2 are diameters of
the  base  of  cone  and VSD. From nineteen  patients  ofVSD,  aged  from  three
months  to  twelve  years  (4.61 –3.41),  their  pulmonary  arterial  resistance
indexes  (PVRI), calculated  from  their  catheterization  hemodynamics, were
2.73+1.31 Wood unit/m2. During the same study time, their volumes of cone
from  the VSD jet,  were  1.73+2.06  ml. Linear  regression  study  revealed  an
inversely  relation  as  the  equation  PVRI-2.61~0.16=V  expressed.  We
concluded  that  if the  axis of cone, the  real  size ofVSD, and  temporal  accor-
dance  could  accurately  identified.  PVRI  would  be  calculable  using  this
inverse  relation.

Arrhythmias,  Electrophysiology,
Sudden Cardiac Death
P1088
Acute  arrhythmogenicity  of chemotherapeutic  agents  in  children
Massin, M.M.,  Dresse, M.F., Schmitz, V, Hoyoux,  C
C.H.R.  Citadelle (University Of Liege), Liege, Belgium, B-4000

Chemotherapeutic  agents have been reported to cause severe arrhythmias and
sudden  death  in  the  first  24  hours  after  administration.  In  this  prospective
study  we  determined  the  magnitude  of  acute  arrhythmogenicity  of  those
agents in children.Thirty  patients with  diverse malignancies (leukemia n=15,
Wilms  tumor  n=3, brain  tumor n = 3 , lymphoma  n = 2,  others  n=7)  were
studied with Holter monitors 24 hours before, during and in the first 24 hours
following  the first-dose therapy.Two patients experienced conduction  distur-
bances (phases of second-degree  sinuatrial and atrioventricular blocks) during
a 4-hour  period  corresponding  to a 30mg/m2  daunorubicin  infusion.  Eight
patients  experienced  ventricular  ectopy  (>10 beats/hour)  (VE), short  salvos
(4̂10 beats) of ventricular tachycardia  (VT) and/or short  salvos  (4̂7  beats) of
supraventricular  tachycardia  (SVT).  Six  had  leukemia  (therapy:  daunoru-
bicin+vincristine),  one  had  a lymphoma  (therapy:  vincristine+cyclophos-
phamide)  and  the  last  one  a  brain  tumor  (therapy:  carboplatine  +
procarbazine).Two  patients  with  leukemia  had  pretreatment  arrhythmias  (1
VT  and  1 SVT).The  6 other  patients  had posttreatment  arrhythmias  (1 with
VE,  1 withVT,  1 with  SVT  and  3 with  SVT andVE). No  patient  had  life-
threatening  arrhythmias.  Predictive  factors  and  prognostic  value  of  those
disturbances  could  not  be  demonstrated. Conduction  disturbances  (7%) and
arrhythmias  (20%)  are  common  respectively  during  and  after  infusion  of
chemotherapeutic  agents  in cancer children.There  are no acute or long-term
adverse consequences related to their appearance.

P1089
Investigation  on  the  mapping  method  and  the  underlying  mecha-
nism of idiopathic  left  ventricular  tachycardia  in  children.
Xiaomei, L.,  Feng, L.,Yanshetig, D., Boajitig,  G,  Ziwen, Ren., Wauzheti, L.
First Hospital Of Beijing  University, Beijing, People’s Republic Of China,  100034

To determine  the mapping method of ILVT on the curative  efficacy  in pedi-
atric patients, by which to investigate the underlying mechanism. A total of 16
consecutive  pediatric  patients  aged  2 to  17 years  (mean  7.8–4.3)  with  idio-
pathic  left  ventricular  tachycardia(ILVT), 9 female  and 7 male, were  included
in  this  study,  the  tachycardia  of  one  of  which  could  not  be  induced  by
programmed  stimulation  , so  the  ablation  was given  up. The  remaining  15
underwent catheter ablation with radiofrequency  energy, in 7 of them (Group
A), sites for  radiofrequency  energy delivery were selected on the basis of pace
mapping . In the other 8 (Group B), the radiofrequency  current  was delivered
according  to  the  endocardial  activation  mapping. In  all the  15 patients, the
tachycardia  could  be  induced  and  terminated  by  programmed  stimulation
repetitively,  whereas  the  tachycardia  appeared  and  stopped  suddenly.  In  2,
entrainment  could be demonstrated  by pacing the right ventricular  apex.The
ventricular  tachycardia  was successfully  ablated in  14 of the  15 patients during
the  initial  session;The  total  successful  rate  was 93.3%.VT recurred  in 5 chil-
dren, in 2 of them,VT was successfully  ablated during the second session .The
ablation  site  in  the  14 children  with  successful  ablation  was located  at  the
septum  in  13 patients, and at the posterior lateral free wall in  1  patient. In 6 of
the  7  children  in  Group  A,  the  tachycardia  was  successfully  ablated,  the
successful  rate  was 85.7%, in 5 of them,VT recurred, the recurrence  rate was
83.3%. In  all  the  6 children, a very similar or  identical  pacing map to that  of
the tachycardia  could be obtained in the current delivery site.The tachycardia
was successfully  ablated in  all of the 8 children in Group B, the successful  rate
was  100% , none  of them  recurred. In this group, the successful  ablation  sites
were  characterized  by a recording of die  P potential  that preceded  the  local
ventricular  electrogram  and occurred  20  to 50 milliseconds before  the onset
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of QRS during tachycardia  in 4 patients, In 3 of them, Current  was delivered
at the sites recording the P potential, in 2 ,the ablation  was successful, in one,
it was not. In the patient with  unsuccessful  ablation guided by P potential and
the  remained  4, it  was  successful  when  current  was  delivered  at  the  site  of
earliest  endocardial  activation without  the P potential  preceding it. Pacing at
the  successful  ablation sites during  sinus rhythm  produced  a similar, but  not
identical QRS  configuration  to  that  of the tachycardia. Conclusions: ? ILVT
can be  induced  and  terminated  by  programmed  stimulation  ; ? Endocardial
activation mapping can increase ablation  success rate  of ILVT effectively  and
prevent recurrence; ?The success of the ablation is obtained at the site earliest
endocardial  activation  preceding  the  QRS. Pacing  at  the  successful  ablation
sites by endocardial activation during sinus rhythm produced a similar, but not
identical QRS  configuration  to  that  of the  tachycardia; ? The  mechanism  of
the ILVT is assumed to be microreentry  including the Purkinje fibers.

P1090
Arrhythmias  and  sinus  node  dysfunction  after  intra-atrial  lateral
tunnel  versus  extracardiac  conduit  fontan  procedures
Dilawar M,  Balaji S, Stroud M,  SaulJP, Bradley S.
Medical  University  Of  South  Carolina,  165  Ashley  Avenue,  Charleston, Sc,  USA,
29425

Background:Atrial  arrhythmias occur  frequently  after  the Fontan procedure.
Although  it  has been  hypothesized  that  the  extracardiac  conduit  (ECC)
Fontan  may  lead  to  fewer  arrhythmias  than  the  intra-atrial  lateral  tunnel
(ILT), systematic comparisons are not  available. Methods: Abnormalities  from
ECG  and  24  hour  Holters  were  compared  between  19  ILT  and  19  ECC
patients. Mean  age  at  surgery  was  similar: 34–20  months  (ILT)  vs  40+19
months  (ECC); however,  mean  follow-up  was  longer  for  ECC  patients:
34–17 months vs  18+18 months  (ILT). All patients had undergone  an  inter-
mediate  surgical  stage with  either  a bidirectional  Glenn shunt  (2  in the  ILT
and  12 in the ECC group), or a hemi-Fontan procedure (17 ILT and 7 ECC).
Results: 4/19  ILT  patients  (21%)  and  10/19  ECC  patients  (53%)  had  sinus
node dysfunction  (SND) on ECG or Holter (p<0.05). Of those, no  ILT, but 4
ECC  patients  required  pacemaker  placement  for  symptomatic  bradycardia
(p<0.05).All  4 of the  ILT patients  with  SND  had  undergone  hemi-Fontan,
while of the  10 ECC patients  with SND, 4 had undergone  hemi-Fontan  and
6  had a bidirectional  Glenn. No  patient  in either  group had documented  or
suspected  tachyarrhythmias. Conclusions: Despite  the  theoretical  advantages
of ECC  in  preventing  arrhythmias,  in  this  small  patient  group, both  asymp-
tomatic  and symptomatic  SND  were  significantly  more  frequent  after  ECC
compared  to  ILT. Further  studies  with  equivalent  follow-up  are  needed  to
compare these 2 surgical approaches before one can be considered superior to
the other  for  arrhythmia  prevention.

P1091
The  electrocardiographic  t  wave  as  a  marker  of  repolarization
dispersion  in premature  infants  receiving  an ikr channel  blocker
BenatarA.,  Cools F,  BougatcfA.,  VandaiplasY.
Academic Hospital, Free  University  Of  Brussels,  Brussels,  Belgium,

Background: we set out  to evaluate theT  wave (T peak toT  end)as a marker
for  myocardial  repolarization  dispersion  in  premature  infants  receiving
cisapride, an IKr channel blocker. Methods: Sixteen non-ventilated premature
infants mean gestational age 33.6 weeks (range  30.9̂36) and mean post-natal
age 21.7  days(range  5̂51) were  enrolled. A digital  12 lead  electrocardiogram
(Marquette  Hellige)  was obtained  prior  to  and  3  days  after  administering
cisapride  0,8  mg/kg/day.  Serum  electrolytes  were  measured  concurrently
with  the  ECG  recordings. The  following  ECG  parameters  were  measured
before and whilst on cisapride: QT, QTc Bazett, QT dispersion, R-R  interval,
Tpeak-Tend.Tpeak-Tend  / Q  toTpeak, T  wave  axis, T  wave  maximum
voltage in limb leads and QRS-T  angle.A paired t test and analysis of variance
was  used  to  compare  the  variables  before  and  during  treatment.  Results:
expressed  as  before  vs  during  therapy,  mean  (standard  deviation):  QTc:
429(65)ms  vs 454(29)  ms p<0.001;Tp-Te/Q-Tp:  0.32  0.06)  vs  0.55(0.16)
p<0.001; QRS-T  angle: 40.8(̂22)  vs 43(̂30) ns;T  voltage: 0.24(0.08)mV  vs
0.23(0.07)mV; QT  dispersion:  41.9(16)ms  vs  42.5(19)ms. No  significant
difference  in T  wave voltage, angle or QRS-T  angle was detected with  use of
the  IKr blocker. However, the QTc  was significandy  prolonged  and  the Tp-
Te/Q  to Tp  ratio significantly  increased. Serum  electrolytes  were  normal  in
all. Conclusion:The interval delimited by the peak and end of theT wave and
expressed as the ratioTpeak -Tend/Q toTpeak may represent regional disper-
sion  of  repolarization  across the  ventricular  wall  and  may  be  a  potentially
useful  clinical marker in the assessment of arrhythmic risk.

P1092
Congenital  long  qt  syndrome  with  prenatal  onset  of  ventricular
tachycardia  and  av block
Mei-Hwan  Wu, Fon-Jou  Hsieh,Jou-Kou Wang,  Ming-Kan  Hsu.
Department  Of  Pediatrics, NationalTaiwan  University Hospital,Taipei,Taiu>an,

Background.  Congenital  long QT  syndrome  with  prenatal  onset  carries a
poor  prognosis. The  therapy should be  tailored to  the  defects  of specific  ion
channels. Methods. In utero diagnosis of long QT syndrome was based on the
intermittent  AV block  and  tachycardia  with  AV dissociation,  and  positive
family  history.  Postnatal  confirmation  was  made  in  all  patients. A  guarded
therapeutic  approach  was made  in  the  last  2 patients. Results. Four  patients
were identified.The first two patients (case 1& 2) were noted to have ventric-
ular  tachycardia  and  pseudo-AV  block  at  the  mid-trimester.  Long  QT
syndrome was diagnosed soon after birth. Both received chronic propranlol  (2 ’
-3 mg/Kg/day)  and  pacemaker  implantation, but both  died  during  infancy.
The  case 3 was referred due to prenatal bradycardia  and postnatal  ventricular
tachycardia. EKG showed long QT interval and pseudo- 2:1 AV conduction.
Lidocaine  shortened  the  QT  interval  and  resumed  1:1  AV  conduction.
Isoproterenol shortened the QT  interval further.Therefore,  the baby received
high-dose  mexitil  only. He  experienced  rarely  functional  AV block  without
any ventricular  tachycardia  (follow-up  7 months). Case  4 was referred  at the
24th  gestation  week  due  to  intermittent  AV block  and  was  the  sibling  of
easel. The  mother  received  the  protocol  guarded  by  fetal  echocardiography.
The  fetus  developed  ventricular  tachycardia  after  lidocaine  and  the  tachy-
cardia converted  after  discontinuing lidocaine. At the 28th gestation week, the
fetus  developed  ventricular  tachycardia  that  was  controlled  by  maternal
administration of propranolol.The  ratio of the duration of ventricular  tachy-
cardia  to  that  of  sinus  rhythm  was maintained  at  10 to  15%. The  baby  was
delivered  at  full  term  and the  EKG showed  corrected  QT  interval  0.60  sec
and intermittent  pseudo- 2:1 to  3:2 AV block. He subsequently  received oral
propranolol  and  experienced  no  ventricular  tachycardia. But,  the  degree  of
pseudo-AV block aggravated  at the age of 2 weeks. Nocorandil  decreased  the
QT  interval  and  again  improved  the  conduction.  Conclusions. Before  the
establishment  of  molecular  diagnosis, selective  Na  channel  block  or  blocker
therapy  or  adjunctive  K channel  openner  can be  tailored  by guarded  thera-
peutic  trial  and  may  improve  the  outcome  of  long  QT  syndrome  with
prenatal  onset.

P1093
Is  there  still  a place  for  surgery  in  the  treatment  of  supraventricular
arrhythmias?
Campagnucci,  V.P.;  Pinto e  Silva,AM.R.;  Passarelli,  M.L.;  Scatolini,A.;  Gandra,
S.M.A.,Rivetti,L.A.
Faculdade De  Ciincias  Medicos Da  Santa  Casa De  Sao Paulo, Sao Paulo,  Sao Paulo,
Brazil,  01239-020

Radiofrequency  catheter  ablation  for the treatment  of supraventricular  tach-
yarrhythmias  has  revolutionized  the  management  of  arrhythmias,  with  fine
results.Although, when the supraventricular tachyarrhythmias occur in associ-
ation  with  congenital  heart  defects  that  need  surgical  correction,  the  treat-
ment  of arrhythmia  can be considered to be done  at the  same procedure. We
report  the  simmultaneous  surgical treatment  of 2 children  with  atrial  flutter
and ASD. Two  children where  admitted  with  a diagnosis of  atrial  flutter and
ASD.The first one  was a 2 years-old boy and the second one a 6 months-old
girl. Both  had surgical  repair  which consisted  of: Transmural  incision  begin-
ning  at  the  inferior  edge of  the ASD to  the  tricuspid  valve ring; transmural
incision from  the medial-superior edge of the ASD to the tricuspid  valve ring
and closure of the ASD with a patch of bovine pericardium. The children are
in sinus rhythm  with no recurrence of atrial flutter. The follow-up  now  is 10
and  4  months. We  concluded  that  children  with  atrial  flutter  and ASD  can
have simmultaneous surgical treatment with total cure.

P1094
Risk  factors  for late  arrhythmias  after fontan  operation
Sergey  B.  Zaets,  Mark  Ruzmetov,  Nino  C.  Kalsadze,  Ketevan  A.  Mchedlishvili,
Mikhail  R.  Chiaureli,  Vladimir  P.  Podzolkov,  Department  of  Congenital  Heart
Disease, Bakulev Scientific Center for  Cardiovascular Surgery, Moscow, Russia
Indiana University School Of  Medicine, Eh 215,  Indiana, Indianapolis,  USA,  46202

Objective: Arrhythmias  (AR)  are  frequent  late  complications  after  Fontan
operation  (FO)  leading  to  a serious  deterioration  of patients’  condition.
However, their  causes remain disputable. The  aim of this work  was to  reveal
the risk factors for late AR. Methods: Since 1990,128 patients were examined
range  0,5  to  22  years  (mean  4.8–3.4  years)  after  FO. The  examination
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included  repeated  ECG,  24-hours  Holter  ECG  monitoring,  and  cardiac
catheterization.  Clinical  and  hemodynamic  parameters  before  and  after
surgery  in  patients  with/without  AR  were  compared. Risk  factors  were
revealed  by  means  of multifactor  correlative  analysis. Results: Different  AR
took place in  31  (24%) patients. In 3  (10%) of them AR  continued  since  the
time  of operation, in  8  (26%) happened during  the  first  year  afterwards,  in  8
(26%)  in  1-5  years, and  in  12  (38%)  more  than  5  years  after  surgery. AR
included  different  ectopic  rhythms  (35.5%), paroxysmal  supraventricular  or
ventricular  tachycardia  (16%), atrial  flutter  (13%), sinus or  nodal  bradycardia
(13%), complete  atrioventricular  block  (6.5%), frequent  supraventricular  or
ventricular  extrasystoles,  as  an  independent  rhythm  disorder  (16%). The
following  risk  factors  for  the AR  were  revealed:  1. Several shunts  before  FO
(r=0.72, p<0.05); 2. Elevated  mean  pulmonary  arterial  pressure  (r=0,71,
p<0.05); 3. Initial anomaly or  insufficiency  of atrioventricular  valves (r=0.73,
p<0.02);  4. Total  number  of  risk  factors  for  FO  (r=0.80,p<0.01);  5. Atrio-
pulmonary  anastomosis, as a surgical method  (r=0.74, p<0.05); 6. Early post-
operative AR  (r=0.80, p<0.02); 7. Time  passed  after  the  operation  (r=0.80,
p<0.02).  Conclusions: Late AR  after  FO  operation  could  be  dependent  on
initial clinical and hemodynamic parameters, method of surgery, as well  as the
time  passed after  the procedure.

P1095
Rhythm  dysturbances  after  conservative  surgery  of  ebstein’s
anomaly
S.  Chauvaud  ĴL  Brancaccio- A.  Carpentier
Hopital  Europeen  Georges Pompidou,  Paris,  Paris,  France,  75015

Background. The  arrhythmias,  remain  an  unsolved  problem  in  Ebstein
anomaly. The  aim of  this study  is to  investigate  the  evolution  of  arrhythmias
after  surgical  repair. Methods  : Among  162  operated  patients  with  Ebstein’s
anomaly, 45 pts presenting pre operative arrhythmias were studied. Mean age
was  32–15  years. 24  (53%)  had  paroxysmal  supraventricular  tachycardia,  12
(27%)  atrial  fibrillation  or  flutter,  8  (18%)  ventricular  preexcitation  (Wolff-
Parkinson-White  syndrome),  1  a  non  sustained  ventricular  tachycardia.
Surgical technique included detachment  of the tricuspid anterior  leaflet  with
division  of  the  muscular  bands  between  the  leaflets  and  the  ventricular
wall,mobilization  and  suture  of  the  leaflet  on  the  atrio-ventricular  annulus,
associated  with  longitudinal  right  ventricular  plicature. Results  : There  were
four  hospital  deaths  (9%). A pace  maker  was  implanted  in  6 patients  (13%).
During  a mean follow-up  of 57–50  months  (4 to  226), there were  six addi-
tional  deaths, three  of  these  were  sudden. Among  the  surviving  patients, 8
(17%)  continued  to  have  symptomatic  arrhythmias  and  14  (31%)  had  a
permanent  sinus  rhythm. Of  the  24  patients  with  preoperative  paroxysmal
supraventricular  tachycardia  and  of  the  12  with  atrial  fibrillation  or  flutter
preoperatively,  9  and  2 of  the  surviving  have  had  no  further  episodes  of
arrhythmia. The  incidence  of  arrhythmia  with  or  without  symptoms  was
reduced  to  27% of  the  surviving  patients. Conclusions  : Arrhythmia  is  not
totally  abolished  after  surgery.Conservative  surgery  with  anterior  leaflet
detachment  is  efficient  on  the  accessory  pathways  but  not  on  atrial  fibrilla-
tion.  Patients  with  Ebstein’s  anomaly  and  arrhythmia  are  clinicaly  improved
significantly  after  cons

P1096
Neonatal  adenosine  and verapamil  sensitive  ventricular  tachycardia
Ozer,  S.,Allen,  S.,  Schaffer, M,  Denver,  Colorado and Ankara,  Turkey
University  Of  Colorado Medical  School, Denver,  Colorado, USA,  80218

Purpose: Two  neonates  with  adenosine  and  verapamil  sensitive VT  demon-
strate  a benign  prognosis  with  spontaneous  resolution.  Case  1 presented  at
two  days with spontaneous, sustained VT. The VT did not  respond to propra-
nolol  but  was  terminated  with  adenosine. Procainamide  caused  transient
suppression. Transesophageal  electrophysiologic  study  (TE-EPS)  could  not
induce  the  tachycardia  in the  baseline  state or during  an  isoproterenol  infu-
sion. The  tachycardia then reinitiated spontaneously  and TE-EPS at that  time
demonstrated  a  sustained  monomorphic  (LBBB) VT. The  tachycardia  could
be  terminated  with  burst  atrial  pacing.  It  could  not  be  reinitiated  with
programmed  extra  stimulation. The  child  was  treated  with  intravenous  and
then  oral verapamil. At one year of age, the tachycardia  had  not recurred, the
verapamil  was discontinued  and a repeat TE-EPS demonstrated no  inducible
arrhythmia. She remains arrhythmia free at 3 years. Case 2 is a premature baby
boy with sustainedVT, which  responded  to adenosine.At  twenty-two  days of
life,TE-EPS  demonstrated  a reproducibly  inducible sustained, monomorphic
ventricular  tachycardia  of undetermined  morphology. The  tachycardia  could
be  terminated  with  burst  atrial  pacing  and with  adenosine. The  tachycardia
continued  paroxysmal  for  the  next  week  occasionally  requiring  doses  of

adenosine for termination.The VT  was then successfully  suppressed with oral
verapamil. At one  year of age, the verapamil  was discontinued; follow-up TE-
EPS  was normal  with no  inducible  arrhythmia. The  child  has had no  recur-
rences  at  4 years.  Conclusion: These  two  neonates  with  adenosine  and
verapamil sensitive VT demonstrate a benign clinical course with spontaneous
resolution. In case  1, the LBBB morphology  suggests an origin  from  the RV,
while  in  case 2, the  undetermined  morphology  does not  suggest  a  specific
origin. The VT s response  to  both  adenosine  and  verapamil  suggests  cAMP-
mediated  triggered activity as the underlying mechanism.

P1097
Ecg  and  holter  monitoring  in  isolated  congenital  complete  atrio-
ventricular  block.
Johannes  M.P.J. Breur, Floris  E.A.  Udink  ten  Cate,  Livia  Kapusla,  Mitchell  I.
Cohen, Jam  E.  Crosson, Nicole  Boramanand  Louise J.  Lubbers, Alan  H.  Friedman,

Joel  I.  Brenner,  Victoria Wetter,  Narayanswami  Sreeram, ErikJ.  Meijboom.,  Utrecht,
Nijmegen,Amst
Wilhemina  Children’s  Hospital /University  Medical  Center  Utrecht,  Utrecht,  Tlie
Netherlands

Background: Low  heart  rate  is a frequently  used  indication  for  the  need  of
pacemaker  intervention  in  patients  with  isolated  congenital  complete  atri-
oventricular  block  (CCAVB).The  objective  of this study  is to compare  heart
rates, before  pacemaker  implantation, between  paced  (PM)  and  non-paced
(NPM)  isolated  CCAVB  patients. Methods: Retrospective  evaluation  of  Z-
scores, adjusted  for  age and sex, of atrial and ventricular  (ECG), and  minimal
and maximal (Holter) heart rates in 149 CCAVB patients, prior to PM implan-
tation  (n=lll).  Results:The  average  Z-score  for  the  atrial  rate  was  +0.51
(n=50) in PM and +0.60 (n=22) in NPM group (no significant  difference), the
average Z-score for the ventricular  (average) rate  was -0.91 (n=83) in PM and
-0.93  (n=33)  in  NPM  group  (no  significant  difference).  Minimal  heart  rate
was -0.94  (n=61)  in  PM  and  -0.86  (n=25)  in NPM  group  (not  significant).
Maximal heart rate  was -0.51 (n=61) in PM and -0.32 (n=26) in NPM group,
which differs significantly  (p=0.05). Conclusion:The maximal heart rate seems
to be the only reliable predictor for the need of future  pacemaker  intervention
in the  isolated  CCAVB patient  and should  therefore  be  considered  an indica-
tion  for pacemaker implantation  when significantly  lowered.

P1098
Pacemaker  therapy in isolated congenital  complete  atrio-ventricular
block.

Johannes  M.PJ.  Breur,  Floris  E.A.  Udink  ten  Catc,  Livia  Kapusta,  Mitchell  I.
Cohen, Jane  E.  Crosson, Nicole  Boramanand  Louise J.  Lubbers, Alan  H.  Friedman,

Joel  I.  Brenner,  Victoria Vettcr,  Narayanswami  Srccram, ErikJ.  Meijboom.,  Utrecht,
Nijmegen,  Amst
Wilhelmina  Children’s  Hospital/University  Medical  Center  Utrecht,  Utrecht, Tlie
Netherlands

Objective: Evaluation  of the  effect  of pacemaker  (PM)  therapy on  heart  size
and  function  in patients  with  isolated  congenital  complete  atrio-ventricular
block  (CCAVB). Background:  Patients  with  CCAVB  eventually  qualify  for
pacemaker(PM)  implantation,  however  timing  of  PM  implantation  remeans
controversial. Methods: Retrospective  evaluation  of left  ventricular end-dias-
tolic  diameter  (LVEDD), shortening  fraction  (SF)  and  cardiothoracic  ratio
(CTR)  in  149 CCAVB patients, prior  to  and after  PM implantation. Results:
LVEDD  shows an  average  increase  of 0.48 %ile/month  in  non  PM  patients
(NPM), and an average decrease of 0.88 %ile/month  in PM patients (PM). SF
shows an average increase of 0.10 %/month in NPM, and an average decrease
of 0.32 %/month in PM. CTR  shows an average increase of 0.02 %/month in
NPM,  and  an  average  decrease  of  0.19  %/month  in  PM.The  difference
between NPM and PM  is significant  (p=0.05) for  all variables. Symptomatic
patients  show  no  significant  change  in  LVEDD  after  PM  (from  66.5  %ile
before  to  68.5 %ile  after  PM). Asymptomatic  patients  do  show  a  significant
(p<0.001)  decrease in  LVEDD after  PM  (from  78.4 %ile before  to 73.3 %ile
after  PM). CTR  does  not  differ  significantly  between  symptomatic  and
asymptomatic  patients  before  PM  (58 % and  57 % respectively). CTR  does
differ  significantly  (p<0.001)  between  symptomatic  and  asymptomatic
patients  after  PM (52 % and 48 % respectively). Conclusions: Heart  size  and
SF are  increased in  most  patients with  isolated  CCAVB. PM implantation  is
associated  with  decrease  in  heart  size  and  normalization  of  SF  in  most
patients. Indications for  PM  therapy in children  may require  re-evaluation  in
asymptomatic patients with increased cardiac size and decreased cardiac  func-
tion.While  pacing may improve cardiac function,  cardiomyopathy might  not
be prevented in a subset of patients.
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P1099
Post-operative junctional  ectopic  tachycardia
Peters R.M.,  BackxA.,  Daniels  O.
Children’s Heart  Center, Umc St  Radboud  Hospital  Nijmegen,  Nijmegen

Introductionjunctional  Ectopic Tachycardia (JET) is a transient  complication
occurring  in  the  post-operative  period  after  open-heart  surgery. JET  is a
tachycardia  whereby: the QRS frequency is faster  than the p  wave frequency
except  when  there  is  a retrograde  P  wave on  the  ECG. The  frequency  is
higher than the maximum of the normal frequency for the age of the patient.
JET  is described  as a life-threatening  complication with a high mortality rate,
even  up  to  50%.  However,  there  are  inconsistencies  in  the  literature
concerning  the  outcome  and  mortality  rate  of JET. Therefore  we  set  up a
retrospective  study  to  learn  what  the  incidence  and outcome  was of JET  in
our  centre. Setup: To determine  the  incidence  and  mortality  rate  of  post-
operative JET  we examined  retrospectively the post-operative records of 246
open-heart  operations  for congenital  heart  defects  in patients under  18 years
of  age  in  1998  and  1999. Results: From  the  246  patients  operated  in  this
period  only  15 developed  a JET  (6.5%). Five patients  (33%)  had a hemody-
namic  significant  JET  and  needed  treatment  . They  were  treated  with
cordarone or propafonon.Ten  patients (67%) were not treated.JET developed
on the same day of surgery or the day after. The duration of a JET ranged  from
several hours  to  5 days. No  patients  suffering JET, treated or  not, died. Post-
operative JET  was strongly  associated  with  very  young  age. There  was  no
significant  relation between  the occurrence of post-operative JET  and pump
run of the heart-lung machine during  surgery. Tetralogy of  Fallot  or  Double
Outlet Right Ventricle  had a high incidence of post-operative JET  compared
to other  malformations. Conclusion: Post-operative Jet  is not  by definition a
life-threatening  complication.

P1100
Sinus node  reentrant  tachycardia  in a newborn
Ozer, S.,  Schaffcr, M.,  Denver, Colorado and Ankara,  Turkey
University Of  Colorado Medical School, Denver, Colorado,  USA.

Comparison  of  troponin-T  release  in  infants  with  cyanotic  and  acyanotic
heart  disease following  cardiopulmonary  bypass surgery: Does cyanosis cause
more  myocardial  injury?  Uzun,  O., Barth J., Parsons, J.M.,  Dickinson, D.F.,
Gibbs, J.L.,Watterson,  K.G. Leeds, United  Kingdom. We  aimed  to  define
preoperative, postbypass  values  of troponin T  in  children  with  cyanotic  and
acyanotic  heart  disease,  and  its  correlation  with  operative,  postoperative
recovery  variables  and  outcome. 74  children  aged  lday  to  13 years  under-
going  cardiopulmonary  bypass  were  prospectively  studied. Blood  samples
were  taken  after  anaesthetic  induction, 4  hours  post-bypass, then  at  regular
intervals  for  a  further  120  hours.  Preoperative,  peak  and  final  levels  of
troponin T were compared between cyanotic and acyanotic  patients.Troponin
T  showed higher  values preoperatively  in cyanotic  and sick infants. It  peaked
at 4 hours, declined  gradually  over 48 hours, but  remained  detectable  at  120
hours  even  in  patients  with  uncomplicated  recovery. Younger  age, cyanosis,
and  decreased  urine  output  were  all  correlated  with  higher  postoperative
values. Of  the  two  infants  who  died, one  showed  highest  preoperative  value
0.98mcg/L,  and  a  peak  value  of  14.98mcg/L,  and  in  the  other  levels
continued  to  rise  beyond  48  hours. Elevated  levels  of Troponin  T  above
5mcg/L after  24 hours was associated with a longer  and complicated postop-
erative recovery.There  was no significant  difference  in postoperative recovery,
duration  of  ventilation,  and  hospital  stay  between  cyanotic  and  acyanotic
patients. Preoperative detection of elevated serum troponinT levels may allow
to identify  high risk infants. Serum troponinT  levels greater than 5 mcg/L at
24 hours postoperatively may indicate complicated  recovery.

P1101
Significance  of  ventricular  late  potentials  in  children  with  mitral
valve  prolapse
Bobkowski,  W,  Siwinska,A.,  Ztuhwieja,J.,  Mrozinski,  B.,  Maciejewski,J.
Department  Of  Cardiology,  Clinic  Of  Pediatrics, Poznan,  Poland

The purpose of this study was to determine the incidence and significance  of
late ventricular  potentials  (LP) in children with mitral  valve prolapse (MVP).
Methods.  151  consecutive  children  with  MVP  (12,2–3,1  years)  and  164
healthy subject  (12,3+3,7 years) were examined. All patients  (pts)  underwent
24-h  ambulatory  ECG  monitoring  and  echocardiography. The  analysis  of
time domain signal-averaged ECG  (SAECG)  was performed  at filter  settings
of 25-250 and 40-250 Hz. Children  with MVP were followed  prospectively

for  a mean  of 64  months. Results: Pts with  MVP  had  a significantly  higher
prevalence  of ventricular  arrhythmias  (VA)  than  in  controls  (42% vs.  13%,
p<0,0001). Three  (2%)  pts with  MVP  had  runs  of  ventricular  tachycardia
(VT) during 24-h ECG monitoring, compared with one  (0,6%) from  control
group  (NS). Pts with  MVP  andVA were  significantly  older  compared  with
those  without VA  (13,1–2,4  vs.  11,5–3,4  years, p<0,002). LP  were  more
frequently  observed  in  MVP  group  than  in  healthy  children  (17% vs. 3%,
p<0,0001). Abnormal  SAECG  results were mote common  in pts with  MVP
andVA  (27%) compared with those withoutVA (10%,p<0,02).There  was no
significant  correlation between an abnormal SAECG and the presence  ofVT
and age of pts with  MVP. During follow-up, VT occurred in 24 children with
MVP  (3,3/100 subject-years).  Fourteen  of these  pts had  LP at  SAECG. The
sensitivity of LP for  the  identification  of children  with MVP who  developed
VT was low (54%) although specificity  was high  (91%). Conclusions: MVP is
associated  with  increased  occurrence  of VA and  LP  in  children. Abnormal
SAECG is specific but not sensitive marker for development ofVT  in children
with MVP.

P1102
Qt dispersion  and ventricular  arrhythmias  after repair of tetralogy of
Fallot
Trigo C,  PaixaoA.,  Bernardino L.,  MateusT.,  Kaku  S.
Hospital  De  Santa  Marta,  R.  Francisco  Duarte  Pedroso, 7A-2§  D  I  1495-062
Alges,  LJsboa,  Portugal

Ventricular  arrhythmias  (VA)  are  a significant  cause  of  late  mortality  and
morbidity  following repair of tetralogy of Fallot. Abnormalities in ventricular
repolarization  have been studied  in patients who are susceptible to severe VA.
To determine  whether  any association  exists between QT  dispersion  (QTd)
and the presence ofVA following  repair of tetralogy of Fallot, we have studied
a group of 74 patients (mean age=ll,3–3,9  years). Post repair follow-up time
ranged  from  1,7  to  16,6  years (mean=8,l–2,9  years).VA were  identified  by
24h Holter monitoring  and considered significant  when equal or superior  to
Lown modified  grade 2. QT  dispersion was manually performed  by 2 blinded
observers  on  12  leads  ECGs  and  defined  as  the  difference  between  the
maximal  and the  minimal QT  intervals occurring  in  any of the  12  leads and
classified  as abnormal  when  longer  than  40  ms. All  patients  were  in sinus
rhythm. Significant VA were  detected  in 6  (8,1%). One  patient  had syncope,
but no documented VA. QTd  was found  abnormal  in 5 of those 6 patients, as
well  as in  another  25  who  did  not  have  documented VA. Test  sensivity  and
specificity  were  respectively  83  and  63%; predictive  negative  value  of  QTd
was  98%. We  found  that  in  patients  operated  for  tetralogy  of  Fallot, QTd
might be a valuable non-invasive marker for  identifying  low risk  forVA.

P1103
Atrial  tachycardia  from enhanced automaticity  in children: results of
initial  medical  managements
Apichai  Khongphatthanayothin,  Pairoj Chotivitayatarakorn, Pornthep Lertsupcharoen,
Soonthorn  Muangmingsuk,  Chule Ttiisyakorn
Division  of  Cardiology,  Department  of  Pediatrics,  Chulalotigkom  University  and
Chulahngkorn  Hospital,  Bangkok, Tlmiland

Ten patients (age 0-9  years) with  the diagnosis of automatic  atrial tachycardia
(AAT) during August  1997-August  2000 were reviewed. Three  patients  had
paroxysmal (repetitive) AAT and the tachycardia  was incessant in six  (defined
as presence of AAT for  more  than 90% of the  time).The  type of AAT in one
patient  was unknown.  Four  patients  presented  with  congestive  heart  failure
(CHF), one  with  pre-syncope, one  with  palpitation,  and  four  were  asymp-
tomatic. Six patients (60%) had depressed left  ventricular ejection fraction. All
patients with CHF had incessant AAT with atrial rate > 220/min and ventric-
ular rate > 200/min at admission.After  treatments with antiarrhythmic medi-
cations,  all  patients  had  adequate  control  of  the  AAT  (9  had  complete
elimination of AAT and  1  partial control). Amiodarone  (alone, or in combina-
tion  with  digoxin)  was effective  in  5  of  6  cases  (83%), although  complete
elimination  of  the  AAT  was  usually  delayed  (median  =  5  days, range  30
minutes  to  17  days). Other  effective  medications  were  digoxin, digoxin  +
propranolol and atenolol  (all in patients who did not  have CHF on  presenta-
tion). At  the  time  of  this report, 3 patients  had  no AAT  off  antiarrhythmic
medication,  5  patients  still  receive  treatment  (with  good  control)  and  2
patients  died  from  sepsis during the  same  admission  even  though  AAT was
controlled. All surviving patients had normal  ventricular  ejection fraction on
follow-up. AAT in children is rare, but when it occurs in persistent form at fast
rate,  it  is  usually  associated  with CHF  and  is  difficult  to  treat. Amiodarone
(+/-  digoxin)  effectively  controls  the  arrhythmia  in  majority  of  cases,
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although  full  effect  may  take  several  days. With  successful  treatment,  most
patients  do  well and some can be  taken  off the  medication(s)  without  recur-
rence of the  arrhythmia.

P1104
Sustained t-wave  alternans after  repair of tetralogy of  Fallot.
Michael  M.H.  Cheung,  Andrew  M.  Davis,  Robert  C.  Weintraub, Richard J.  Cohen,
Tom  R.  Karl,and James  L.  Wilkinson.
Great  Ormond  St  Hospital,  London,  England

Objective- To determine T-wave  alternans  (TWA)  prevalence  and  character-
istics late  after  transatrial-transpulmonary  repair of teralogy of Fallot. Design-
Prospective  cross-sectional  study. Patients-  Forty-nine  subjects  who  had
consecutively  undergone  transatrial-transpulmonary  repair  of  teralogy  of
Fallot.  Median  age  was  14.9  yrs( 11.5-20.8). Median  age  at  repair  1.6  years
(0.24̂.9).  Median  follow-up  post-repair  was  11.6 yrs (9.4-17.2). All patients
were NYHA  class I. None had symptomatic arrhythmias. Methods-TWA was
evaluated  during bicycle  exercise. Patients  also had a standard ECG, chest X-
ray  and  24-hour  Holter  recording.  Results:  Median  QRS  duration  was
120ms(80-150).  Sustained TWA  was detected  in  7/31(23%)  of  those  with
adequate  tests. In  these  7, median  onset H R  was  120(98-155). Median  HR
threshold  as  a  percentage  of  predicted  maximum  HR  (220-age)  was
58%(48-77).  Sustained  TWA  prevalence  was  not  significantly  different
compared  to  normals  (7/31  vs. 9/83;p=0.1).  Onset HR  in the TOF  group
was significantly  lower: mean(SD); 122(20)  vs. 139(12);p<0.05).  In  the TOF
group  with  sustained TWA, 4/7  occured  at  <60% predicted  maximum  HR
vs.  1/9  normals  (p<0.05)  and  3/7  had  an  onset  HR<120  vs. 0/9  normals
(p<0.03). There  was  no  significant  difference  in  age, gender,  transannular
patch  use, restrictive  RV physiology, QRS  duration, QTc, QT/QRS  disper-
sion  nor  non-sustained VT  detected  on  Holter  in  those  with  and  without
sustained TWA. Conclusion-  Sustained TWA  prevalence  late  after  repair  of
TOF  using minimal  ventriculotomy  is not  significantly  higher  than  normal,
however  the  onset  HR  is  significantly  lower.  Further  study  is  required  to
determine  whether  or  not  sustained TWA  at  a  lower  onset  HR  indicates
malignant  arrhythmia  risk.

P1105
Implantable  loop  recorders  document  cardiac  rhythm  for  pediatric
patients with syncope  but  failures  can  occur
Kugler,J.,  Dunnigan,A.
Univ  Of  Nebraska ICreighton  Univ,Joint  Division  Of  Pediatric Card, 8200  Dodge
Street,  Omaha,  Nebraska,  USA.

Syncope  (S) of unknown cause  is an infrequent  but troubling problem in chil-
dren. The  new  implantable  loop  (IL)  recorder  allows ECG  documentation
during symptoms. We report  7 pediatric  patients, 2-18  yr, 6/7  normal struc-
tural heart, who underwent  IL procedures  for one or more indications: infre-
quent  S (n=5);too  young to  activate  standard  external  loop recorder  (n=4),
no warning before  S (n=4). Standard manufacturer  recommended  techniques
were employed to ensure optimum ECG vector before subcutaneous implan-
tation. During  5̂180  d(mean  86) follow-up  after  IL, 5 of 7 pts had  recurrent
S and in 3 of 5 a diagnosis was made  (ventricular  tachycardia, 1; sinus rhythm,
2)  by  IL. In  3  pts, the  automatic  recording  mechanism  failed. The VT  was
recorded  by pt  activated mode  but  the auto mode  failed. T  wave oversensing
caused inappropriate triggering of the autorecording mechanism and filling of
the  memory  in  3 pts. Of  the  2 pts  in  whom  inadvertent  pt  activated  events
occurred, 1 had full memory which prevented a pt activated recording during
S. Monitoring continues in 4 pts (1.5-6 mo after  implant). Conclusions: IL are
valuable for diagnosis of unexplained S in pediatric pts but the automatic acti-
vation  feature  appears to  have limited  utility. Problems ofT  wave oversensing
and inadvertent pt activation suggests that frequent  interrogation  and clearing
of memory  is needed.

P1106
Natural  history  of  asymptomatic  Wolff-Parkinson-White  syndrome
in  children
Kanoko  Hashino,  Masahiro  Ishii,  On  Toyoda**,  Koumei  Matsyama**,  Hirohisa
Kato.
**Omuta  City  General Hospital;  *Kurume  University  School of Medicine,  Kurume,
Fukuoka,  Japan

Background:Although  most asymptomatic patients with the Wolf-Parkinson-
White  (WPW) electrocardiographic  pattern  have a good prognosis, some die
suddenly. Recently, catheter  ablation  therapy  has been performed  for asymp-
tomatic WPW  syndrome  in children.Purpose: The  purpose  of this study  is to

investigate  the  prognosis  of children  with  asymptomatic WPW  syndrome  in
cardiac mass screening. Objects  and Methods: All students (elementary school
students 21,420,junior  high school students 25,504)  were performed  2 times
a group  of cardiac  examination  at  6 and  12 years old, from  1987  to  1998 in
Omuta  city,Japan. All students  were interviewed  and, had  physical  examina-
tion  and  12 lead  ECG.  Fifty-three  patients  had  been  diagnosed  WPW
syndrome  at cardiac mass screening. Twenty-five  patients were diagnosed  at 6
years old  and 28 patients  were diagnosed  at  12 years old. Children  had been
followed  up from  1 to  12 years. They  had been performed  physical examina-
tion and  12 lead ECG every year.Results:Type A were  12, type B were 40 and
type C  was one patient. Results of electrocardiograph  was that mean of heart
rate  was  74 per minute, mean  PQ  interval  was 0.1  seconds  and  mean  QRS
interval  was 0.11  seconds. Three  patients  (5.7%)  had  tachycardic  events  for
follow-up  period. However, 24-hours recordings and exercise electrocardiog-
raphy examination did not demonstrated supuraventricular tachycardia  in two
patients. One patient  (1.8%)  lost  capacity  for  preexcitation  and  anterograde
conduction  over  the accessory  pathway, which  produces  the WPW  pattern.
Sudden death case is none Conclusions.These result indicated that the ratio of
sudden  death  and  supraventricular  tachycardia  attack  are  low  in  elementary
and junior  high school students with asymptomatic WPW syndrome. In most
patients  with asymptomatic WPW syndrome in children, they  may not  need
to  have catheter ablation therapy.

PI 107
Current  managment  of supraventricular  tachycardia  in  infants.
Bolsunovsky,  V.A.,  Lubomudrov,  V.G.,  Michailova,  E.V.,  Beloi’a  N.M.,
Bolsunovskaya M,  V.
Children’s  Hospital #1,  St.Petersburg,  Russia

The main  aim of this investigation  was to study effective  antiarrhythmic  drug
therapy  in  neonates.The  effectivenes  and  safety  of  digoxin, atenolol  and
sotalex, given to prevent recurrences, were compared in  18 infants  <  1  year (7
(38%)  <  1 month)  with  reentrant  and  ectopic  supraventricular  tachycardia
between  1995 and  2000. Thirteen  patients  had  reentrant  tachycardia  (72%)
including  8(44%)  patients  with  atrioventricular  reentrant  tachycardia  in
WPW. Two patients were after  surgical  correction  of congenital  heart  disease
(arterial  switch  operation  and  total  correction  of  anomalous  pulmonary
venous connection). Digoxin  was the  drug of  first  choice  in  18 patients  at a
dose of  11̂14  mcg/kg/d. It  was effective  in 8 (44%). Sotalex  was used  as first
line therapy  of after  the failure of digoxin and atenolol, at a maintenance dose
of  1.2̂9.5  mg/kg/d.  and  was  effective  in  6  (33%). Atenolol  was  used  in  8
patients  a  dose of  1̂3 mg/kg/d.  It  was  effective  in  3  (16%). In one  patient
with  ectopic  supraventricular  tachycardia  a  combination  of  digoxin  (12
mcg/kg/d.)  and atenolol  (2 mg/kg/d.)  was effective. Prophylactic therapy was
maintained  for 6 to  12 months and only 3 patients had recurrences after  with-
drawal, one  of them  having  a drug  resistant  permanent junctional  recipro-
cating  tachycardia.  Patients  had  no  ventricular  fibrillation,  significant  sinus
bradycardia  or heart  failure.  Conclusion: sotalex  was  found  to  be  safer  and
more  effective  in patients  with  digoxin  resistant  supraventricular  tachycardia.
Dose of antiarrhythmic drug in the neonate  was very individual. Sotalex may
be  proposed  as first line therapy  for  prophylaxis  of reentrant  SVT combined
with other  premature atrial and ventricular contractions in  infancy.

P1108
The  diagnosis  and  therapy  of  rhythm  disturbances  in  paediatric
population
Ditiarevic S.,  Kurtagic S., Terzic R.,  Begic Z.,  Oincrovic S
Aepc,  Sarajevo, Bosnia  Hercegovina

The aim of this study  was to evaluate the frequency of SVPT, diagnostic values
of  Holter,  as  well  as  the  application  of Adenosine. During  1998-2000  at
Paediatric  Clinic  in  Sarajevo  1303  pts  were  hospitalised. The  retrospective
evaluation  was done on  17 (1.3%) pts with registered rhythmn disturbances: 8
boys, age  1̂15 years.The  I Group  included 8  pts with  SVPT, II Group 9 pts
with other rhythm disorders,The rhythm disturbances at admission have been
diagnosed on ECG in 12/17 (79.5%) pts and by Holter in 5/17  (29.5%).ECG
has diagnosed SVPT in 8/17  (47%) pts: 3/8  (37.5) pts at admission, and in 5/8
(62.5%) by Holter.The mean heart rate during the SVPT was 251/min (range
226-281/min). Conversion  of SVPT in SR  successfully  has been  performed
in 3/8  pts by  IV application or Adenosine. dose 0.28 mg/kg and in 5/8  with
antiarrythmic  drugs of  II and  IV generation. Conclusion: the dg of SVPT is
possible not  only by ECG but with Holter  as well.The application of adeno-
sine with  the  aim to  convert  SVPT  in to  SR  is possible, achievable, safe  and
powerful.
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P1109
Increased  temporal  qt  interval  variability  in  the  patients with  post-
operative  tetralogy of  Fallot
Yum,  M.K.,  Kim,  S.H.,  Kim,  N.S.,  Lee, C.B.,  Kim,  H.S.,  NohJ.I.  Seoul
Dept.  Pediatric Cardiology,  Hanyang  University  Kuri  Hospital,  Kuri-Shi,  Kyunggi-
Do,  South  Korea

Recently, it  has been  known  that  increased  temporal  QT  interval  variability
reflects  ventricular repoloarization  inhomogeneity  and may be a predictor  of
ventricular  arrhythmias  and  sudden  cardiac  death. We  aimed  to  determined
whether  the  termporal  QT  interval  variability  changes  in  the  patients  with
postoperative Tetralogy of Fallot (TOF)  with or without  ventricular  arrhyth-
mias. Study population  included  thirty  one patients  with  postoperative TOF
with no ventricuar arrhythmia  (arrhythmia  negative group), eighteen  patients
with  ventricular  arrhythmia  (arrhythmia  positive  group),  and  thirty  one
healthy  children  (control  groups). The  24-hour  ambulatory,  electrocardiog-
raphy  were  digitized  by  high speed  analog-to-digital  converter  (DAT 3001,
USA).We extracted arrhythmia-free  electrocardiograph often  minutes’dura-
tion recorded during from  midnight  to 6a.m.We measured beat-by-beat  R R
intervals and QT  intervals using the technique of template matching strategy.
The  QT  variability  index  (QTVI)  was  calculated  using  the  formula,
QTVI=log(VarQT/MeanQTA2)/(VarRR/MeanRRA2)).The  QTVIs of the
arrhythmia  positive  (-0.479  –  0.284, p<0.0001)  and  negative group  (-0.661
–0.367, p<0.0001)  were significantly  higher than that of the control group  (-
1.200  –  0.373). Although  the  mean  QTVI  value  of the  arrhythmia  positive
group  was higher than that of the arrhythmia  negative group, it did not  reach
statistical  significance.  Conclusively,  the  patients  with  postoperative TOF,
whether  or  not  they  have  ventricular  arrhythmias,  have  increased  temporal
QT  variability and thus may have ventricular  repolarization  inhomogeneity.

P1110
Cardiac  rhythm in right  atrial  isomerism
Cheng,Y. W.,Yung,T.C.,  Leung, M.P.,  Chau,  K.T,  Cheung,Y.F.
Division  of  Paediatrk  Cardiology,  Crantham  Hospital,  The  University  Of  Hong
Kong,  Hong  Kong,  China

We  sought  to  establish  in  a  large  cohort  of  children  with  right  atrial
isomerism  the nature of atrial rhythm  and prevalence of arrhythmia. Standard
baseline  electrocardiograms  performed  in  110  patients  with  right  atrial
isomerism performed  at a median age of 1  day (range 1 day to 3.7 years) were
reviewed. The  type,  timing  and  precipitating  factors  of  arrhythmia  that
occurred  over  a median  follow-up  duration  of  2.8  (range  0.01  to  25)  years
were  noted. All except  2 patients had a sinus rhythm. Of  these, 88%  (95/108)
had single, while  12% (13/109)  had  multiple  P-wave  morphology. For  those
with  a single  P-wave morphology, the  frontal  P-wave  axis was 0 ̂to jQW  in
62%  (59/95), >90  ̂to  180  ̂in  23% (22/95), and  superior  in  15% (14/95).
There  was  no  relation  between  cardiac  anatomy  and  P-wave  axis  or
morphology. The  other  2 patients  had respectively complete  heart  block  and
junctional  rhythm.  Cardiac  arrhythmia  was  documented  in  16  (14.5%)
patients,  14 of  which  had  supraventricular  tachycardia,  and  1 each  of  atrial
flutter  and  transient  complete  heart  block.  Precipitating  factors  included
open-heart  surgery  (n=4)  and cardiac catheterization  (n=2), but  were absent
in  10 patients. Management  included  adenosine  (n=8),  vagal  manoeuvres
(n=2), digoxin  (n=2), and  one  each  of DC  cardioversion,  amiodarone  and
sotalol. Freedom  from  arrhythmia  was 90% at one, 85% at five and 78% at ten
years. Anomalous  pulmonary  venous  connection  was  the  only  risk  factor
(p=0.04)  for  arrhythmia  in  patients  offered  surgery  (n=73).  Neither
arrhythmia  nor  abnormal  P  wave morphology  or  axis  is a risk  factor  for  the
51% overall mortality.Variations in P wave morphology  and axes are common
in  patients  with  right  atrial  isomerism. While  cardiac  arrhythmia  is  not
uncommon, it does not  appear to  influence  mortality.

P l l l l
Clinical  efficacy  of  treadmill  exercise  test  for  patients  with  wpw
syndrome
Hagiwara, N.,Yanagawa,Y.,  Nakamura,C,Tomihara,  K.,  Nakayatna,T.,  Wakita,  S.,
Hunaki,  N.,  Miyazawa,Y.
Dept.  Of  Pediatrics,Teikyo Univ.  Hospital,Tokyo,fapan

Background: Although  it  is rare, WPW  syndrome  can  be  a cause  of  sudden
death  as a  result  of pseudo-VT  caused  by conduction  of atrial  flutter  to  LV
through  an  accessory  pathway. There  is no  reliable  method  by  which  to
predict  the  risk  of WPW  syndrome. Thus, a noninvasive  method  that  could
identify  an accessory pathway having a short  refractory  period, which allows
orthodromic  conduction  at  the  time  of the  short R R  interval,  would  be

useful  for  cases ofWPW. Purpose  &Method:To  assess the  refractory  time  of
orthodromic  conduction  through  an  accessory  pathway  during  strenuous
exercise  among  children  with WPW  syndrome,  we  performed  a  Double
Master  EKG,  a  treadmill  exercise  test,  and  24-hour  Holter  recording.
Twenty-four  children with WPW  Syndrome, including  14 boys and  10 girls
whose  ages  ranged  from  5 tol7#  years, were  studied.  Results: The  delta
wave disappeared  in  15 out of 24  cases tested  by the  treadmill  exercise test;
in 4 out  of 24cases tested  by 24-hour Holter  recordings; and in none out of
24 cases tested by Double  Master EKG. In 2 of the 4 cases of Holter  moni-
toring  in  which  the  delta  wave  disappeared,  the  delta  wave  disappeared
without  tachycardia.  Conclusion: The  disappearance  of  the  delta  wave  in
these  tests  indicates  that  the  effective  refractory  period  in  orthodromic
conduction  through  the  accessory  pathway  becomes  longer  than  the  R R
interval of the  sinus rate  during  exercise. It  was  clear  that  the  treadmill  test
was superior  to the Double  Masters test  for  assessing the effective  refractory
period.Twenty-four  hour EKG  is good for  assessing the  unstable  refractory
period  of the accessory  pathway, and could be  useful  to decrease the  risk of
sudden  death  in  children  with WPW  syndrome. The  double  Master  EKG
does not  appear  useful  for  this purpose.

P1112
An  infant  case  with  a malignant form  of brugada  syndrome
Suzuki,  H.,Torigoe,  K,  Numata,  O.,Yazaki,  S.,  Salon T,  Hiura, M.,  Usuda,T.,  Ino,
H.,  Kaneko,  U,  Satou,  S.,*  Uchiyatna, M.
*Department  of  Pediatrics,  Niigata  University  School  of  Medicine;  Department  Of
Pediatrics,  Nagaoka  Red  Cross Hospital,  Nagaokatjapan

A 6-month-old Japanese  infant  (male), one of a pair of dizygotic  twins, was
admitted  to  our  hospital, because  of  recurrent  episodes  of  cyanosis  after
crying. The  other  twin  died  unexpectedly  during  sleep  at  the  age  of  4
months. The  12-lead  ECG  at  admission  showed  coved-type  ST  segment
elevation  in  leads VI  and VCR  and normal  corrected QT  intervals. Non-
sustained  polymorphic VT were  recorded  734 times a day by Holter  moni-
toring. ReccurrentVF, family history of sudden death, ST segment  elevation
in  leads VI  andV3  and  absence  of organic  heart  disease  established  a diag-
nosis  of  Brugada  syndrome. To  our  best  knowledge,  this  infant  is  the
youngest patient reported  as having Brugada syndrome. Intravenous  admin-
istration  of propranolol  increased the amplitude  of ST segment  elevation  in
leads VI  andV2  as  well  as the  incidence  of polymorphic VT.  Immediately
after  continuous  infusion  of  MgSO4, polymorphic VT  developed  with
syncope  . Intravenous  injection  of a Class  IB antiarrhythmic  drug  (mexile-
tine)  did  not  change  the  amplitude  of  ST  segment  elevation  or J  wave,
resulting  in  only  a slight  decrease in  the  incidence  of polymorphic VT  and
VF. In  contrast,  continuous  infusion  of  a b-adrenergic  agonist  (isopro-
terenol),  as  well  as  intravenous  injection  of  a  parasympathetic  antagonist
(atropine), dramatically  decreased  the  amplitude  of  ST  segment  elevation
and J  wave, and totally suppressed polymorphic VT andVEThe  prophylactic
implantation  of  an  implantable  cardioverter  defibrillator  (ICD)  was
performed  in this patient. Combined  oral administration  of a bl-adrenergic
agonist  ,  a  parasympathetic  antagonist  and  quinidine  has  successfully
suppressed recurrences ofVT  orVF for  1 years, which  may have the potential
to  decrease  the  incidence  ofVT  orVF  as  an  adjunctive  therapy  under  a
prophylactic  implanta

P1113
Time  domain  heart  rate variability  in healthy  children.
Rekawek  J.,  Woloszczuk  -Cebicka  B.,Miszczak-  Knecht  M.,Bieganowska
K.,KolodziejA.,Kawalec  W., Kubicka K..Ziolkowska  L.
Tlie  Children i  Memorial  Health  Institute, Warsaw,  Poland

The aim of the study was evaluated time domain heart rate variability  normal
values in healthy children. 364 cildren aged from 4 to  18 years (mean  11 + / -  4)
189 boys, 175 girls were divided  in  10 groups: from  4 to  12 years every  two
years girls  and boys  together  and  from  12 to  18 years every  two  years either
but separable for grnder minimum 27 children in each group.The analysis was
performed  from  24-  hours  Holter  recording.  Following  parameters  were
calculated  (ms): mean RR, SDNN, SDANN, SDANNI, rMSSD, (%) pNN50.
Statistical  analysis  was  performed  using ANOVA  procedure  confirmed  by
LSD test.The minimal level of significance  accepted was 0,05. Results: mean
RR, SDANNI  inceased signifficantly  with age. SDNN, SDNNI  were  signiff-
icantly  different  between the youngest  and  the  oldest groups. There  were no
statistical  differences  in  rMSSD, pNN50  between  groups. Conclusions:  1.
mRR, SDANNI, SDNN, SDNNI increased with age. 2. In our study rMSSD,
pNN50 were independent  parameters.
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P1114
Spectral  domain  heart  rate variability  analysis  in healthy  children
Rekawek J.,Wbloszczuk  -Cebicka B.,  Miszczak  -  Knecht M.,Biegatwwska K.,
KolodziejA.,Kawalec W,  Kubicka K,  Ziolkowska L.
T\ie Children’s Memorial Health Institute, Warsaw, Poland

There were 364 pts aged 4-  18 yrs (x=  11+4)  189 boys, 175 girls divided in 10
groups: from  4 to  12 yrs every 2 yrs girls and boys together and from  12 to  18
yrs every  two yrs girls and boys separable, min. 27 pts in each group. Spectral
analysis  was performed  using algorythm  FFT  from  short-  term  (5  minutes)
Holter  recording during day and nigth.The following parameters were calcu-
lated: ULF,VLF,  LF, HF.TP, ratio  LF/HF, in  following  unites: ms2, logarithm
natural  (In) and normalizated  unites: LF nu, HF nu. Results: .VLF (ms2), ratio
LF/HF were significantly higher in oldest then in youngest groups during day
as well  as  at  night  LF  values  (ms2, nu)  during  day  and  LF nu  at  nigth  were
statisticaly  higher  in  oldest  than  in  youngest  pts. There  were  no  statistical
differences  between groups in relation toTP ms2,TP In during the day.HF nu
and LF nu  at night. HF  nu during day were significantly  lower in oldest than
in  youngest  groups. Conclusions:  1. LF.VLF spectral  power  values  increased
with  age. 2. HF  spectral  power  values  during  childhood  decreased  after  14
years of age.

P1115
Avnrt  is  relatively  rare in infancy.  Is there  an anatomic  explanation?
IVaki  K.,  Becker A.E.
Department Of Pediatrics, Kurashiki Central Hospital,  Kurashiki,Japan

We studied  the morphology  of the  atrioventricular(AV)node  in  40 normally
structured hearts, obtained at autopsy, from  patients without a history of tach-
yarrhythmia  in the following age ranges: <lyear(n=19); 11̂2years(n=l  1); and
12̂20 years(n=10).The  AV septal junctional  area  was  removed  en  bloc  and
serially  sectioned  at  10-micron  thickness  at  right  angles  of the  AV annulus.
The  length  of the  compact  node and  rightward  and  leftward  inferior  exten-
sions  were  calculated.  Computer-assisted  three-dimensional  reconstructions
were  made  of 6  hearts. The  ratio  of  the  right  extension  to  the  compact AV
node  showed  a  statistically  significant  increase  with  age. In  addition,  with
increasing  age  the  geometry  of  the  AV node  changed  from  a half-oval  to a
spindle shape, concomitant  with development  of a distinct so-called muscular
AV septum. Furthermore, the left-  and right  inferior  extensions spread wider
apart,  the  surface  area  containing  transitional  cells  enlarged  and  showed  an
increase in  fibrofatty  tissue. It  is concluded that  these age-related  changes may
have  clinical  relevance. The  increase  in length of the  inferior  extensions  may
set the scene  for AVN reentry  and’ could  explain  why  this condition  is more
frequent  in young adults than in  infants.

P1116
Postoperative  nonsustained  ventricular  tachycardia  predicts  poor
outcome  after  cardiothoracic  surgery  in  infants
Hoffman,  T.M.,  Bush, DM.,  Wertwvsky,  G.,  Wieand,  T.S.,  Cohen,  M.I., Rhodes,
L.A.
Tlie  Children’s Hospital Of Philadelphia,  Division  Of  Cardiology,  Pennsylvania,
Philadelphia,  USA.

Bedside  parameters  may predict  risk of a poor  outcome  after  cardiothoracic
surgery. These  may  include  physiologic, hemodynamic, and  laboratory  find-
ings indicating a residual cardiac lesion, poor cardiac function, or organ system
deterioration. We  sought  to  determine  if  tachyarrhythmias  in  the  first  72
hours  after  operation  were  associated  with  a poor  outcome  in  infants  (<  12
months). Methods: A  nested  case-cohort  analysis  of  319  infants  from  541
consecutively  monitored  patients who underwent  cardiothoracic  surgery  was
performed.  Each  patient  was  prospectively  monitored  in  the  first  72  hours
after  surgery  for  selected  tachyarrhythmias,  namely  nonsustained  and
sustained supraventricular  (SVT) and  ventricular  tachycardia  (VT), and junc-
tional  ectopic  tachycardia  (JET). Known  predictors  of poor  outcome  were
also  reviewed.  Poor  outcome  was  defined  as  an  intensive  care  unit  death
and/or  the  use of a mechanical  assist device. Results: Of the  319 patients, 75
(23.5%)  had  at  least  one  tachyarrhythmia;  nonsustained VT  occurred  most
commonly  (11.0%), followed  by  nonsustained  SVT  (7.5%), JET  (5.6%), and
sustainedVT  (3.1%) and SVT (2.8%). A poor outcome occurred in 24 (7.5%)
of the infants. By univariate  analysis of arrhythmias, only nonsustainedVT was
associated  with  a poor  outcome  (relative  risk  3.3, p=0.003); the  positive
predictive  value  was  20%, while  the  negative  predictive  value  was  94%.
Multivariate  modeling revealed younger  age (p=0.02), total  bypass time > 75
minutes  (odds  ratio  3.1, p=0.05),  and  nonsustainedVT  (odds  ratio  3.3,
p=0.02)  to  be  significant  risk  factors  for  a  poor  outcome.  Conclusion:

Nonsustained ventricular  tachycardia in the first three postoperative days is an
independent  predictor of outcome  after  cardiothoracic surgery in infants.

P1117
Permanent  pacemaker  therapy in children with corrected  transposi-
tion of  great  arteries
Miszczak  -  Knecht  M.,  Bieganowska  K.,Rekawek  J.,  Turska   ̂Kmiec
A.,Szymaniak  E.,Mrowiec L.,Kaszuba A.,  Dziwura D.,  Lipinski W, Kubicka
K.,Kawalec W, Maruszewski B.
Tfie Children’s Memorial Health Institute, Warsaw, Poland

The  aim  of study  was  analysis  the  problems  with  permanent  pacing  in  the
cTGA  patients.Material: between  1980-2000  in  13 children  (10 boys and  3
girls)  with  cTGA pacemaker  was implanted. The  age  for  initial  implantation
ranged  from 2 weeks to  13 yr. (mean 5.8 yr.) Results: 5 pts had isolated cTGA,
8  pts had  other  associated  cardiac  anomalies  like:VSD, ASD, PS, AT, dextro-
cardia, dextroversion. Complete  a-v block  was found  in  11 pts (4-congenital,
4-post surgery, 3-  acquire), second degree Mobitz type a-v block  was found  in
2  pts, in  both  post  surgery. The  age  for  initial  implantation  ranged  from  2
weeks  to  13 yr. Two  children  died  because  of  heart  failure.  For  the  first
implantation epicardial system was used in 12 chidren:WI-2,WIR-7, DDD-
3.The  endocaedialWI  system  was used  in  1 child. During  the  implantation
endocardial  approach  was  failure  to  attempt  in  2  pts  due  to  initially  high
threshold and problems with lead stability. Five children had more than  1  lead
placed. Five leads had malfunction  due to high threshold  (all were epicardial),
1  due  to  lead  fracture  and  1 -isolation  break.  In  1 child  endocardial  DDD
system  was  implanted  successfully,  but  after  12  hr  ventricular  screw-in  lead
displaced. An  average  lead  life  was  3.6  yr. Reimplantation  for  pacemaker
depletion  was  necessary  in  4  pts  with  average  life  4.6  yr.  Conclusions:
Endocardial  lead implantation  in cTGA patients  is difficult  but possible. High
threshold  is a main reason for  reoperation.

P1118
Permanent  cardiac pacing in  children: 20 years of  experience
Bieganowska  K.,  Rekawek J.,  Turska   ̂Kmiec  A.,  Szymaniak  £.,  Miszczak  -
Knecht  M.  Kaszuba A.,  Mrowicc  L.,  Kubicka  K.,Kawalcc W.,  Maruszewski  B.,
Burczynski P.
Tiie Children’s Memorial Health Institute, Warsaw, Poland

The  aim  of study  was to  present  our  experience  with  permanent  pacing  in
children.Material:  between  19801̂999  in  247  children  pacemakers  were
implanted.The indications  for  therapy were as follow: a-v block II/IH§ ^  188
pts,  sinus  node  dysfunction  ^  46  pts, long QT  syndrom  ^  11 pts,  vasovagal
syncope -  2 pts. Results: the  follow  up period  ranged  from  1 day to  16 years
(mean  5.8  yr)  For first implantation  epicardial  system  was  used  in  108 pts,:
W I -  68 pts.WIR-  32 pts.DDD- 8 pts.Eighteen children died, 17 with  heart
failure,  1 with mitochondrial  cytopathy. Thirty  seven  children  have  still first
implanted  pacemaker. In 63 pts reoperation  was necessary: pacemaker  deple-
tion ^  44 pts, lead  failure ^  15 pts, high  threshold ^  6 pts, pacemaker  failure 2
pts, infection  -  3 pts, pacemaker  dislocation   ̂1  pts. In 23 of them  epicardial
system was changed  for endocardial:WI forWIR  20 pts,WI  for DDD 6 pts.
The  endocardial  system  was used  in  139 pts  for first implantation : W I -  36
pts.WIR-  44 pts, DDD-51  pts.AAI- 8 pts. Seven children  died, 4 with asso-
ciated  cardiac defect, 3 with  LQTS. First  implanted  pacemaker  still  works in
95 children. In 31 pts reoperation  was necessary : pacemaker depletion -  7 pts,
lead  failure  3 pts, pacemaker  failure  3 pts, infection  2 pts, lead dislodgment  6
pts, occasionally left  ventricul  lead position ^  3 pts, right  ventricular  perfora-
tion  by the  lead  1  child. In 8 childrenVvi  mode  was chaned to W I R ,  in  1 to
DDD.  Conclusions:  permanent  pacing  in  children  is  much  more  trou-
bleshooting than in adults. Endocardial system worked longer than epicardial.
The quality of leads and pacemakers  as well as doctors experience determined
system proper  function.

P1119
Permanent  cardiac pacing  in children with long  qt  syndrome
Bieganowska  K.,  Rekawek J.,Miszczak  ^  Knechl M., Szymaniak  E.,  Turska  ^
Kmiec A.,  Krupienicz A.,  Kubicka K., Kawalec W, Maruszewski B.
Tlie Children’s Memorial Health Institute, Warsaw, Poland

Children with LQTS are at hight risk for sudden cardiac death.The therapy of
choise  are still beta-blockers. Permanent  cardiac  pacing  is another  treatment
option  that  has been  reported. The  purpose  of  the  study  was to  review  our
experience  with  permanent  pacing  in  LQTS  children.  Pacemakers  were
implanted  in  18 children with  corrected QT (cQT)  >  0.44 s to 0.74 s (mean
0.55 s), in 5 of them complete a-v block was diagnosed. In 5 pts. family history
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was  positive. Before  treatment  14 of  18  study  children  experienced  either
cardiac  arrest  (n=8)  or  syncope  (n=ll),  in  11 pis  polymorphic  ventricular
tachycardia  was documented. Age  for  pacemaker  implantation  ranged  from
30 days to  16 yr 4 mo  (mean 8 yr. 2 mo.). After  the pacemaker  implantation
all pts. were on beta-blockers. Minimal  pacing rate  was 70 to  100 /min.We
have used W I R  mode  in 7 pts. DDD  in 6  and AAI  in 5. Follow up  period
ranged  from  2 mo to  12 yr 8 mo  (mean 5 yr. 2 mo.). In children with DDD
and AAI cQT  interval shortened  to mean 0.49 s (from  0.44 to 0.56  s). 11 of
18 pts are asymtomatic on pacing and high doses of beta blockers but in 2 pts
complex  ventricular  ectopy  persists.  One  girl  had  recurent  syncopes,
changing of pacing rate to  100 /min and increasing dose of beta blockers was
effective  in  this  case. 3 children died suddenly  in spite of proper pacing and
pharmacotherapy,  2 of them  during physical  effort,  1 at  rest. One  boy  died
when  beta  blockers  were  stopped. We  lost  from  follow  up  1 boy, another  1
died  in  pyrotechnic  accident.  Pacemaker  therapy  in  children  with  LQTS
prevents  bradycardia,  makes  possible  beta  blockers  treatment  and  may
shorten QT  interval. Permanent  cardiac pacing with beta blockers therapy is
effective  in  the  most  of high  risk  children  with  LQTS but  does not  provide
complete  protection.

P1120
Permanent  cardiac pacing  in children with sinus node  dysfunction
Szymaniak  E.,Tmska^  KmiecA.,Bieganowska  K.,RekawekJ.,Miszczak  -Kiiecht
M.,Mrowiec  L.,KaszubaA.,Kubicka  K.,  Maruszewski  B.
Tlie  Children’s Memorial  Health  Institute, Warsaw,  Polatid

Among 200 pts. who  needed permanent  cardiac pacing between  1980-2000
in  36  cases  (18%)  the  indication  for  pacemaker  implantation  (PI)  was SND.
The  diagnosis  of SND  was established  by  routine  and  Holter  ECG. In  15
(42%)  children  SND  was  diagnosed  before  (3pts)  or  after  (12pts)  surgical
repair  (TOF-  4  pts, ASDII-  3  pts)  or  palliation  (TGA-Senning  -  2  pts,
complex  defects-Fontan  -  3  pts)  of CHD. Normal  heart  had  17 pts  (47%),
myocarditis -4pts  (11%). Age during first PI ranged  10 mth-16yrs.The  type of
implanting  pacing  system  dependent  on  the  type  of  SND,  normal  a-v
conduction  presence and type of CHD, age and body  size. Out  of 36 pts with
SND the indication for PI was symptomatic sinus bradycardia  in 23 pts (64%)
and bradycardia  -tachycardia  syndrom  (BTS)  in  13 pts  (36%). BTS  (SB with
AF and/or VT and/or  SVT) had  5pts with  idiopathic  SND, 7 pts with  post-
operative  SND and  1 with  myocarditis. During  4 mth-8  yrs  follow  up in 32
pts  (89%) the  first  implanted pacing system still  works correcdy. In  4 pts  1-4
reoperations  were performed  because  of battery  depletion, exit  block or  a-v
conduction  disturbances. At  the  end  of  follow  up  period  pacing  systems
worked in modeWI o r W I R  in  19 pts (53%), DDD or DDDR inl6  (44%)
and AAI in  1, with endocardial  leads in 25 children  (69%) and epicardial  in 11
pts (31%). Conclusions: .In our experience  18% of pediatric  pacemaker recip-
ients were children with SND. CHD pts after surgical procedure involving the
atrium are at the higher  risk  for TBS and  may require PI prior  to administra-
tion  of AA  drugs. The  decision  for  choosing  a permanent  pacing  system  in
children with SND must be  individualized.

P1121
Ecg  abnormalities  in  children  with  marfan  syndrome:  is  qt  disper-
sion  a useful  measurement?
BeverlyTsai-Goodman,  Dirk  G. Wilson,  Sally  Davies,A.  Graham  Stuart
Department  Of  Paediatric  Cardiology,  Bristol,  Utiited  Kingdom

Background: Marfan  syndrome  (MFS)  is a dominantly  inherited  connective
tissue  disorder  caused  by  an  abnormality  of  fibrillin.  Commonest  cardiac
abnormality  in  children  is  aortic  root  dilation,  which  can  lead  to  sudden
death. Cardiac arrhythmias are thought  to be an important  cause of morbidity
but the incidence  in childhood  is unknown. QT  dispersion (QTD)  has been
proposed  as a simple  non-invasive  measurement  of  dispersion  of  repolariza-
tion  available  from  the  12-lead  surface  electrocardiogram  (ECG). Little  is
known about QT  dispersion in children. AIM The  aims of this study are  1. to
assess  the  prevalence  of  ECG  abnormalities  in  children  with  Marfan’s
syndrome  2. to  assess the  usefulness QT  dispersion  in  predicting  arrhythmia
Method: Data were obtained retrospectively from the Paediatric MFS surveil-
lance  project  in  Wales  (1993  -2000)  and  Bristol  Cardiac  database
(1998-2000).  12 lead ECG  was analyzed  for  average RR, QT, QTc  intervals
and  QT  dispersion  and  repeated  on  the  ECG  recorded  after  starting  beta-
blocker therapy. Symptoms and the results of Holter monitoring were noted.
Results: 73 children  were  identified  (age:  14  days to  19 years)  of which  55
children  had  12 lead and/or  ambulatory ECG.17 patients  had 24hours ECG
and  8  children  reported  symptoms. 80%(35/44)  had ECG  abnormalities  of
which  17% (6/35)  had evidence of dysrrhythmias. 41% (7/17)  had abnormal

Holter monitoring  and  18% (8/44) reported  symptoms. QTc  intervals  were
within the normal  range. 51%(24/44)  of patients with Marfan  syndrome had
prolonged  QTD. There  was no  significant  difference  between QTD  pre and
post beta-blockade. Conclusion: ECG abnormalities are a common finding in
children  with  Marfan  syndrome. Our  study  suggests  that  QT  dispersion  is
prolonged  in these children. This  may be secondary  to abnormal  conducting
tissue in the presence of abnormal  fibrillin.

P1122
Intraoperative  ablation  for  unresponsive  supraventricular  tachy-
cardia  during surgery  for congenital  heart  disease.
Vignati  G,  Crupi  G,  Vanini V,lorio  F,Invernizzi  P,BorghiA,  Giusti  S.
Pediatric  Cardiology-Ospedale  Niguarda- Milano  -Italia, Milano,  Italy

Supraventricular  tachycardia is one of the major late complications of surgical
correction  of  congenital  heart  disease, especially  when  atrial  enlargement
coexist. We have evaluated the  results of intraoperative  ablation  in a group of
18 pts with congenital heart  disesase and chronic supraventricular  tachycardia
(mosdy intratrial reentry) unresponsive to conventional therapy.All the proce-
dures  have  been  consecutively  performed  between  September  1999  and
October  2000. In  14 pts  ablation  has been performed  during  redo  operation
(Fontan conversion  to  total  cavo-pulmonary  connection  in  13pts)and  in  the
remaining  pts  during  elective  surgical  correction  of  their  congenital  heart
disease. The  mean  age  at  operation  was  of  25  yrs  (25̂0yrs). In  10  pts  was
performed  crioablation  and  in  8  a radiofrequency  ablation. The  18  pts  had
ablation  of  all  possible  critical  isthmi(mean  4  linear  lesions)in  right  atrium,
and  a generous  atrial  reduction.  Six  pts  had  implant  of  an  atrial  wire. Two
patients  died  during  the first  postoperative  month. All  the  procedures  were
acutely effective. During mean follow-up of 9 mths we have observed a relaps
of atrial tachycardia  in 2 pts both responsive to medical treatment. In  conclu-
sion: intraoperative  ablation  is a  promising  treatment  of  unresponsive  atrial
tachycardia  in those pts whom  required a concomitant  surgical procedure  for
their congenital heart disease.

P1123
Long Term  Benefits  Of Active  Fixation,  Steroid  Eluting Ventricular
Leads In  Children
Ayabakan  Canan,  Cel_KerAlpay,  Karagb’z Tevfik,  Ozer  Sema,  Ozme  Etuan
Hacettepe University, Pediatric Cardiology  Department,  Ankara,Turkey

Pacing  therapy  is  usually  a  lifetime  therapeutic  decision  and  low  threshold
characteristics  and  mechanical  stability  are  important  features  of  an  ideal
pacemaker,  especially  for  pediatric  patients. We  report  our  experience  and
long-term  results  with  a steroid  eluting  active  fixation  ventricular  lead  in
pediatric  patients. Active  fixation  steroid  eluting  leads  were  implanted  in  48
patients, among which  21 were Telectronics Accufix  II DEC model  033̂212
ventricular  leads. Eighteen of them  (11 male/ 7 female; 10.6+/-4  years), who
were  followed  for  a mean  period  of 4.3+/-0.8  years  were  included  in  the
study.  Pacemaker  mode  was DDDR  in  three  patients, and W I R  in  the
remaining  15  patients. Mean  threshold  value  was  0.5 V  at  implant,  which
increased  to 0.7V  in the first month. It remained  stable (0.62-0.67)  until  2.5
years, after  when  a slight  rise  in the  mean  threshold  value  was  observed,
however  the  differences  were  statistically  insignificant  (p>0.05). Pacing  lead
impedances  did not  differ  statistically throughout  the  study  either  (p>0.05).
Pulse  generator  replacement  was done  due  to  end  of  life  in  5  patients  at  4
years  or  later  from  implantation. The  leads  were  kept  in  place  in  all  the
patients. In the remaining 6 patients who were followed  for  at least 4 years the
mean  cell  impedance  was 1760+/-560 ohms, and the mean magnet  rate was
86+/-3 ppm at their last visit.The mean longevity of die generator  was deter-
mined  as  30.5 months. Steroid  eluting  active  fixation  ventricular  leads  have
low chronic stimulation  threshold values, allowing lower outputs, thus saving
generator  energy  and  increasing  the  longevity  of  the  pacing  system. These
features  have definite  advantages in pacing therapy of pediatric patients.

P1124
Sustained Ventricular Tachycardia  in Children -  Multicenter  study in
Japan  -
Naokata  Sumitomo,  Kensuke  Harada,  Masami  Nagashima,  Mari  Iwamoto,  Sumi
Aiba,Jun  Kobayashi,  Kou  Tazaki,  Mitsuo  Kitada,  Yoshihide  Nakamura,  Suguru
Matsuoka,  Toshimitsu  Shibata,  Ichiro Niimura
Nihon  University  School  Of  Medicine,  Tokyojapan

The purpose of this study is to know the best treatment of sustained ventric-
ular tachycardia  (SVT) in children. Sixty three  cases (37 males, 26 females)  of
SVT, mean  age  9.6+/-4.2  years (m+/-SD),  10 of  them  had  organic  heart
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disease  were included  in this study. The  mean heart rate of SVT  is  164+/-37
bpm, left  bundle branch block morphology  in 32, right  bundle branch  block
in  18, polymorphic  in 12,unknown in l.The  first documentation of SVT was
heart screening in 27,syncope  13, palpitation 8, heart monitor 4, chest pain 3,
nausea  2  and  others  in  6. SVT  was induced  by  exercise  in  39  of  56  (70%),
programmed  stimulation  9 of 23  (39%), isoproterenol  infusion  5 of 9 (56%).
Late  potential  was  recorded  none  of  28  cases by  SAECG. Catheter  ablation
(CA)  was selected in  10, conventional pharmacological  therapy  (P) in  39 and
14 received no therapy (N)- Heart rate of SVT was significantly  higher  in CA
(192+/-49)  than  N  (130+/-21)  (p<0.0001),  and  P  (170+/-30)  than  N
(p_;0.0003). During  follow  up  of N,  12  of  14  remained  asymptomatic,  1
disappeared SVT and 1 decreased SVT rate. In 39  P, SVT was suppressed by P
in  14, disappeared  in 7, sudden  death  in 2, 1 had  no  symptom and  the  other
lost in  follow up. In  10 CA, abolished  SVT in 8 and decreased  SVT rate in 2.
All of sudden death cases had syncope and followed up by P.We conclude that
first  choice of therapy for SVT in children  is CA, because of high success rate.
The  indication  of CA from  this study  is SVT rate over  170 bpm, patient  had
syncope, difficult  to control  by meditation  and of single SVT focus.

P1125
Single  pass lead VDD  pacing in children: effect  of postures  and phys-
ical  activities on  stability of  P wave  sensing
Tak-cheung  Yung,  Cannas  Yu, Maurice  P  Leung
Division  Of  Paedialric Cardiology, Granlham  Hospital,  Hong  Kong,  China

Introduction:We designed this study to evaluate the P wave sensing stability in
relation  to  postures  and  physical  activities  in  children  with VDD  pacing
systems. Methods :The surface ECG  and telemetered atrial electrograms were
simultaneously  recorded  in  10  children  (mean  age  10.1  years)  with  a single
lead VDD  pacing  system  during  different  postures  and  activities: supine,
prone, right  lateral, left  lateral, sitting, squatting, deep  inspiration  and  expira-
tion, coughing, arm swinging, walking on treadmill at  1, 2, 3,3.5mph, down-
stairs,  upstairs,,  cycling  at  25  and  50  rpm.  . The  amplitude  of  the  atrial
electrograms  was measured  manually. Results  : The  mean  P wave  amplitudes
of the group  at supine position  was 1.08+/-0.52mV  and  was not  significantly
different  (P=  NS)  when  comparing  to  different  postures  and  activities.
However  variation  in  the  P  wave  amplitudes  occurred  considerably  within
individuals.  From  all  the  patients  the  lowest  P  wave  .highest  P  wave  and
lowest-highest  P wave difference  were 0.64+/-0.39mV, 1.79+/-0.50 mV.and
1.15+/-0.40  mV  respectively. There  was  no  particular  posture  or  activity
identified  with  the lowest  P  wave amplitude  in  the group. However  in more
than  half  of the  patients  the  prone  position, walking  at  3.5  mph,  downstairs
and  cycling  at  50  rpm  showed  decrease  in  P  wave  amplitudes. Despite  the
changes  in P  waves no  atrial  undersensing occurred  in  all patient  throughout
the  test. Conclusions  : The  P  wave  amplitudes  vary  considerably  within  an
individual  in  relation  to  different  postures  and  physical  activities.  P  wave
sensing test during various physical maneuvers  may be needed to ensure reli-
able VDD pacing in children.

P1126
Ventricular  tachycardia  late  after  repair of congenital  cyanotic  heart
disease.
Tosaka,Y.,Walanabe,H.,Takahashi,M.,  HayashiJ.
Thoracic  And  Cardiovascular  Surgery,  Niigata  University,  Niigata  City,  Niigata
Pre/ecturejapan

In  the  long  term  postoperative  stage  of patients  with  congenital  cyanotic
heart  disease, ventricular  tachycardia  (VT)  is a  serious  complication  and  is
associated  with  an  increased  risk of sudden  death. We performed  an electro-
physiologic  study  (EPS)  and applied catheter  ablation and/or  cryoablation  to
VT in 7 patients who  received  corrective surgery for tetralogy of Fallot  (4) or
double  outlet  right  ventricle  (3). They  were  underwent  radical  surgery  at  an
age of 3 to  17 years with a mean of 7.6 years.VT occured  at an age of  12 to 36
years  and  an  average  of  13.6  years  had  elapsed  after  corrective  surgery.
Programmed  electrical stimulation inducedVT  in  all the 7 patients, sustained
VT in 6 and nonsustainedVT in  1. Earliest activation  sites ofVT  were identi-
fied at  the  site  of myotomy  in  the  right  ventricule  outflow  tract  and  at  the
margin  of  the  interventricular  septal  defect.  Six  patients  had  multiple VT
focci.  Five  patients  underwent  catheter  ablation  (CA)  forVTs,  but  CA  was
unsuccessful  or  only  temporarily  effective.  Three  patients,  one  of  them
following  the  failure  of  CA, underwent  cryosurgical  ablation  forVTs.  In  2
patients,  arrhythmogenic  foci  were  identified,  and VTs  were  ablated  by
cryoabration.  In  another  patients, no VT  focus  was  identified  by EPS, and
cryoablation  failed  to  ablate VT. VT  origin, occurred  after  corrective  surgery
for congenital cyanotic heart  disease, located  at the right  ventticulotomy  scar,

and  surgical cryoablation  will be  certainly  effective  forVT  rather  than  CA if
VT focus  is precisely determined  by EPS.

PI 127
Endocardial  pacing  in infants  and  small  children below  twelve  years
of  age.
Saxena,A.,]uneja,  R.,  Kothari,  S.S.,Talwar,  K.K.,Yadav,  R.,  Naik,  N.,  Sharma,
R.,  Prabltakaran, D.
Dept  Of  Cardiology,  All  India  Institute  Of  Medical  Sciences, Ansari  Nagar,  New
Delhi,  India

Background: Transvenous  permanent  endocardial  (EP)  pacing  is  preferred
over epicardial pacing, however it may be difficult  in infants and small children
due to small subclavian vein (SV) size and thin subcutaneous tissue.We present
our  experience  of  EP  in  68  children  below  12  years  of  age,  performed
between  1993 ^  2000. Methods: Mean  age  at the time of pacemaker  implan-
tation  was 6.6–3.9  years (range 9 months  ^  12 years), 27  cases were below 3
years. Indications  for  pacing included  congenital  complete  heart  block  in  18
and  post-operative  complete  heart  block  in  50  patients.  Follow  up  period
ranged from 1  to 84 months (mean-26.5–  24.6 months). Results:The  SV was
accessed  percutaneously  in  65  (Left  SV  in  43). Cephalic  vein  was  used  in 2
cases and internal jugular  vein in  1 .All patients were given ventricular  pacing
(8  rate-responsive).  Mean  acute  threshold  was 0.65  +  0.32mv. The  pulse
generator  was  implanted  subcutaneously  in  older  children  (n=30)  and
subpectorally  in  smaller  children  (n=38). Complications  occurred  in  18
patients. Three  patients  had  generator  extrusion,  (the  generator  was  placed
subcutaneously  in these), two patients  had pacemaker  infection,  all 5 patients
were managed with debridement  and skin flap. Early capture  failure occurred
in 4 cases, due to exit block in 2 and lead displacement  in 2.Three patients had
capture  failure  after  1 year  due  to  increase  threshold  and  were  managed  by
increasing  the pulse width and amplitude. One patient  had  lead fracture. In 3
patients pacing lead stretched over a period of time due to growth of children,
in 2 lead repositioning could  be done  successfully. Elective generator  change
was  done  in  5  patients,  one  of  these  was  given  DDD  pacemaker. Three
patients  had sudden  cardiac  death  within  1 year of pacemaker  implantation.
Conclusion: Transvenous  EP  is  feasible  and  safe  in  small  children  with  the
currently  available  pacing systems. Subpectoral  insertion  of  the  pulse  gener-
ator should be preferred.

P1128
NocthedT  waves  on holter  recordings  enhance  detection of patients
with LQT2  (HERG)mutations
LupoglazoffJM,  Denjoy  I,  Berthet  M,  Vaksmann  C,  Klug  D,  Villain  E,  Lucct  V,
Coumel  P,  Cuichency  P
Cardiology Department,  Hopital  Robert  Debre, Paris,  France

Background  :The  2  genes, KCNQ1  (LQT1)  and HERG  (LQT2), encoding
cardiac potassium  channels, are the most common cause of the dominant long-
QT  syndrome  (LQTS). Besides QT  interval  prolongation,  notched T  waves
have been proposed as a phenotypic marker of LQTS patients. Methods :The T
wave  morphology  of carriers  of  mutations  in  KCNQ1  (n=133)  or  HERG
(n=57) and of 100 control subjects (C) was analyzed from Holter-ECG record-
ings. Averaged T  wave templates  were  obtained  at  different  cycle  lengths, and
potential notchedT  waves were classified  as grade  1  (Gl) in case of a bulge at or
below the horizontal  whatever the amplitude, and  as grade 2 (G2)  in  case of a
protuberance above the horizontal.The  highest grade obtained  from a template
defined  the  notch  category  of the  subject. Results  : T  wave morphology  was
normal  in the majority  of LQT1  and  C subjects  compared  with LQT2 (92%,
96% and  19% respectively, p<0.001). Gl  notches were relatively more  frequent
in LQT2  (18% vs 8% [LQT1] and 4% [C],p<0.01) and G2 notches were seen
exclusively in LQT2  (63%). Predictors for  G2 were young age, missense muta-
tions, core domain mutations in HERG. Conclusion :This study provides novel
evidence  that  Holter  recording  analysis  is superior  to  the  12-lead  ECG  in
detecting Gl  and G2T  wave notches. These  repolarization  abnormalities  are
more  indicative of LQT2  vs. LQT1, with G2 notches being most  specific  and
often  reflecting HERG core domain missense mutations.

P1129
Familial  polymorphic  ventricular  tachycardia  unlinked  to  chromo-
some  Iq42
Denjoy  I,  KamblockJ,  Chaw  T, Berthet  M,  LupoglazoffJM,  Cuicheney  P
Cardiology Department,  Hopital  Lariboisiere,  Paris,  France

Background  : Polymorphic  ventricular  tachycardia  (PVT)  is characterized  by
catecholamine-induced  ventricular arrhythmias and  is associated with sudden
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death  in  patients.  Familial  forms  with  an  autosomic  dominant  pattern  of
inheritance  have been reported. So far, this cardiac disease has been linked to
Iq42 in 3 families. Methods :The phenotype and genotype of 26 members of
a family  with PVT were ascertained. Subjects  were considered  as affected  in
the  absence  of structural  heart  disease, in  case of exercise  stress  test-induced
ventricular bigeminy or polymorphic ventricular tachycardia with or without
syncope or in case of an adrenergically-triggered sudden death. Linkage anal-
ysis was performed  using D1S179,D1S235,D1S268O,D1S267O  and D1S304
markers  at  lq42.The  4  main  long QT  syndrome  genes KCNQ1,  HERG,
SCN5A  and KCNE1  were screened  for  mutations  by PCR-SSCP. Results :
Twenty-six  family  members  were  collected. Ten subjects  were  considered  as
clinically affected  including a 21-year old male and a 38 year-old  female  who
died suddenly during  an effort. The  diagnosis of a 9 year-old  boy  was unde-
termined  due  to  the  presence  of  isolated  extrasystoles  at  stress  test  without
bigeminy.The phenotype could not be ascertained in some cases because their
young age.Among the affected  subjects aged from  14 to 59 years (5/8 males),
only  four  experienced  stress-induced  syncope. No  abnormal  conformers
cosegregating  with  the  disease  were  found  in KCNQ1, HERG, SCN5A  or
KCNE1  by  PCR-SSCP  analysis. In  addition,  the  affected  patients  did  not
share any common allele for  all the markers studied at Iq42 locus. Conclusion
: This  familial  form  of exercise-induced  PVT does not  map  to  chromosome
lq42.This  finding  supports  the  hypothesis  that  at  least  one  other  gene  is
responsible  for  this disease.

P1130
Postoperative junctional  ectopic  tachycardia
Bcerling I.,  Blow  N.A.,  Bink-Boelkcns  M.T.E.,  Sreeram N.,  Berger  R.M.F,  Suys
B.E.
Leiden  University Medical Center, Leiden, Tlie  Netherlands

Junctional  ectopic  tachycardia  (JET)  can  be  a lifethreatening  arrythmia  in
children after  open heart surgery.Various risk factors such  as metabolic  distur-
bances, use of inotropics and AV-nodal injury  have been reported  as causative
factors  and  different  treatment  strategies  have been  proposed. In  a retrospec-
tive study we analyzed the data of 39 postoperative JET-patients from  different
centers  (1995-2000).  Median  age  at  operation  was  3  mnths  (range  4d-
17mnths). 36/39  pts underwent  closure  ofVSD/AVSD  as part  of the  opera-
tion  and  5/39  pts  had  transient  AV-block  prior  to JET. At  onset  of JET,
electrolytes  (Mg, Ca, K, Na)  were  within  normal  limits  in  36/39  pts. Mean
onset ofJET  was < lhr  (range 0-72  hrs), upper heart rate 220/min  (170-260)
and  median  duration  of JET  was  37  hrs  (121̂08).  Treatment  consisted  of
amiodarone +/-  hypothermia  or digoxin in 22 pts, hypothermia +/-  digoxin
in  9  and  digoxin  only  in  5. Atrial  pacing  as additional  therapy  was  used  in
10/39  pts. In  3  pts JET  was not  treated. Four  patients  (2VSD, 1  Tetralogy, 1
AVSD) died during the episod of JET. Conclusion: postoperative JET  is asso-
ciated  with  transient  AV-block  and  surgery  near  the AV-node;  metabolic
disturbances  appear  unimportant. Combined  therapies  are often  necessary  to
control JET.

P1131
Atrial  flutter  and  atrial  fibrillation  after  surgery  for  congenital  heart
disease
Miyazaki,  A.,  Ohuchi,  hi.,  Arakaki,  Y,  Takamuro,  M.,  Hayashi,}.,  Yasuda,  K.,
Hascgawa, S.,  Boku,  N.,  Echigo, S.
Department  Of  Pediatrics,  National  Cardiovascular  Center,  / 1̂5-20-203,
HakunosUima Minou  City, Suita  City,  Osaka,Japan

Objectives:To  review the clinical characteristics and the management of atrial
flutter  and/or  atrial  fibrillation  (AF/Af)  after  surgery  for  congenital  heart
disease (CHD). Methods: Since 1978, thirty-two patients have had episodes of
AF/Af  after  surgery  for CHD  at our  institute. They  included  6 patients  after
Fontan  operation  (atriopulmonary  connection, APC)  (group A),  15  with
(group B) and  11 without  (group C) atrial volume and/or pressure overload at
the  onset  of AF/Af. Results: Age  at  the  onset  of AF/Af  and  its  follow-up
period  was 13.0A}7.1 and 6.3A}5.1  years, respectively.The  interval from the
definitive  operation  was 11,2A}3.3 years. In group A, cardioversion (CV) was
successful  in 5/6  (83%). These  patients  could  not  be  controlled  with  antiar-
rhythmic  agents  (AA). Conversion  from  APC  to  total  cavo-pulmonary
connection  (TCPC)  with  Maze  or  cryoablation  was effective  in 2/3  (66%).
Four patients (66%) were alive and 2 (33%) died suddenly. In group B, CV was
successful  in 9/11  (81%). AA were  effective  in  1/10  (10%). Surgical  relief of
overload  of  the  atrium  was  effective  in  4/5  (80%). Thirteen  patients  (73%)
were alive, 2 (13%) died due to heart failure. Five patients (33%) had no recur-
rence  for more than one  year. In group C, CV  was successful  in 9/10  (90%).
AA were  effective  in  3/11  (27%). Catheter  ablation  was performed  in  1 but

failed. Six patients  (54%) were  alive, 2 (18%) died  suddenly. Three  (27%) had
no  recurrence  for  more  than  one  year. Conclusions: Post-surgical AF/Af  in
CHD  patients  is difficult  to control with AA. Conversion  to TCPC  and relief
of atrial overload  in groups A and B can be achieved with  low morbidity  and
mortality  and  is effective  treatment  of intractable arrhythmia  in som

P1132
Results  of  treatment  radiofrequency  transcatheter  ablation  in
patients with  permanent junctional  reciprocating  tachycardia
Leo A.  Bockeria,Amiran  Sh.  Revishvili,Aziz  H.
Melikulov  Bakulev  Scientific  Center  of  Cardiovascular  Surgery,  Moscow,  Russia;
Indiana  University  School Of  Medicine, Eh  215,  In,  Indianapolis,  USA.

Objectives:  Permanent junctional  reciprocating  tachycardia  (PJRT)  occurs
primarily  in  young  patients  and  causes  nearly  incessant  tachycardia  that  is
frequently  refractory  to  pharmacological  treatment.  Radiofrequency  tran-
scatheter  ablation  (RFA)  appears  promising  as  safe  and  effective  therapy  in
children.  Methods: Between  May  1983 and  September  2000,  thirty-seven
patients with PJRT underwent  RFA. The  age of the  patients ranged  from  4
to 60 years (mean age 22.1 + / -  14.5 years), including  16 children  less than 16
years of age.The length of anamnesis of tachycardia  was from  6 months to 36
years  (mean  age  10.2 + / -  8.1  years). Results: The  site  of the  earliest  retro-
grade  atrial  was right  posteroseptal  in  26  patients  (70%), left  posterior  in  4
(11%), right  midseptal in  3 (8%), right posterolateral  in  2 (5%), and  multiple
(right  posteroseptal  and  right  posterolateral  (n=l)  and  left  lateral,  left
posterolateral  and  right  posteroseptal  (n=l)  in  2  (5%). Thirty-six  accessory
pathways  (PA)  were  successfully  ablated  with  a mean  of 4 + / -  3  (mean, 3)
RFA  of  a  mean  duration  of  50 +/-  12  s.  Only  one  patient  with  right
posteroseptal AP could  not be  ablated. After  a mean  follow-up  of  19 +/-  14
months  (mean,  12; range 2 to 60 months)  34 patients  remain  asymptomatic.
There  were  recurrences  in  two  patients  after  the  initial  successful  ablation
(during  the first month), and both were  ablated  in  a second  ablation proce-
dure. All  patients  with  depressed  left  ventricular  function  showed  a  marked
improvement  after  successful  ablation. Conclusions: Our  study  supports  the
concept  that  RFA  is  a  safe  and  useful  treatment  for  patients  with  PJRT.
Radiofrequency  current  should  be the treatment  of choice  in these  patients
AP  with  decremental  condition  properties  is localized  in  the  posteroseptal
zone. Cessation  of the arrhythmia  after  successful  ablation results in recovery
of left  ventricular  dysfunction.

P1133
Ten  year  follow  up  of  steroid-eluting  epicardial  leads  versus  non-
steroid  epicardial  leads in pediatric  patients
M.  Silvana  Horenstein, Henry  Walters, Mehdi  Hakinii,  Peter P. Karpawich,
Children’s  Hospital  Of  Michigan,  Wayne State  University, Detroit,  Michigan,  USA.

Introduction: Transvenous  leads  have  been  used  in  children  who  require
pacemaker  therapy  due  to  elevated  thresholds  with  non-steroid  (NSE)
epicardial  (EPI) leads. However, concern  for  vascular  and  valvular  integrity
with lifelong pacing favors an initial EPI approach. Although steroid-eluting
(SE)  leads  demonstrate  low  pacing  thresholds  in  the  short  term,  perfor-
mance with chronic  use  is unknown. We compared  10 year performance  of
SE and  NSE EPI  leads in a growing pediatric  population  with  and  without
CHD. Methods: From  1990-1999, 37 patients  (pts). (age: newborn-18  yrs,
median  3  yrs)  received  51  Medtronic  (MDT)  SE  lead  models  10295A,
10295B and  4965: 31 ventricubr  (VEN), 20 atrial  (ATR). Of  these pts, 31
had CHD, 6 no CHD. Another  24 pts (ages 1-28  yrs, median 8 yrs) received
32  NSE  leadsT  models 6917, 5069, 5071, CPI  4320: 25 VEN, 7 ATR.  Of
these  pts, 20  had  CHD, 4  no  CHD. Pacing  thresholds (THR),  impedance
(IMP) and performance  were  assessed at implant  and over a 10 year (median
6  yr)  follow-up.  Results: IMP  were  comparable  for  all  leads. Fracture  or
dislodgement  occurred  in  2  SE  (4%)  and  4  NSE  (16%)  leads.  Based  on
chronic  pacing THR,  mean  energy  requirements  with  SE  (2 + / -  2.7  uj)
were  significantly  lower  than  NSE  (7.1 + / -  6.2  uj)  leads  throughout  the
study (p<.05). At 2.5 v output, the final mean pulse width THR  for  SE leads
was  not  significantly  different  from  initial  implant  values  for  either  ATR
(.09  vs  .07  ms)  or VEN  (.1  vs .1  ms)  sites, or  among  patients  with  and
without  CHD. Conclusion:  SE reduce  battery  drain  and  show  stable, very
low THR  over  time.  SE EPI  leads  can  be  safely  used  in  any  age  growing
child with or without  CHD.

P1134
Coincidence  of long  QT-Syndrome  and  epilepsy
F.Heinke,  D.Sautier,  P.Schneider,  H.Kottkamp,  RMetz,  H.-J.Haeusler
Department  Of  Pediatric Cardiology,  University  Heart  Center, Leipzig,  Germany
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Long  QT-syndrome  (LQTS)  is a rare  cardiac  arrhythmia  and  it  may  lead  to
the misdiagnosis of epilepsy. Early distinction  is important  because of  different
prognostic  and  therapeutic  consequences. The  coincidence  of LQTS  and
epilepsy  has been described  only in very  few  cases. We report  of two  12- and
14-  year-old  brothers  with  LQTS. The  way  to  the  correct  diagnosis  was
tortuous  in both  patiens.The  elder  brother  had  had EEG pattern  character-
istic of epilepsy  for  several  years before  LQTS  was diagnosed, and EEG signs
were progressive after  diagnosis and treatment of both diseases had been estab-
lished.  He  showed  exercise-induced  syncope  first  and  the  diagnosis  of
Rolando-epilepsy  was  made  because  of  typical  unilateral  epileptiform
discharges  in  EEG. Anticonvulsive  drugs  proved  ineffective.  After  further
syncopes the detection of ventricular extrasystoles on exercise in ECG lead to
a-blocker  therapy  without  diagnosing  QT-syndrome  at  that  time. Therapy
diminished the frequency  of syncopes.Three years after  his first symptoms his
younger brother  had ventricular fibrillations and was successfully  defibrillated
and resuscitated. Now  the  elder brother  was cardiologically  reassessed  and  in
both  brothers  the  diagnosis  of LQTS  established. Despite  a-blocker  therapy
four  months  later  the  elder  brother  had  a severe  syncope  and  needed  ICU
support over 4 days. Both brothers received automatic  cardioverter-defibrilla-
tors and have been free of symptoms for 3 months. On EEG, the elder brother
has continued  to  show  typical  epilepsy pattern, now  bilaterally. Therefore  he
was put on  anticonvulsive drugs.

P1135
Clinical  Evolution  of  the  Wolff-Parkinson-White  Syndrome  in
Children
S.Tadic,M.Grujk*,R.Papic#J.Kosutic#,VVukomanovic#,M.Micic
Clinical  Hospital  Center  Zetnun-Belgrade,  Institute  For  Mother  and  Child,  N.
Belgrade;  ^Institute  for  Cariovascular  Diseases;  *Faculty  of  Medicine,
Belgradepediatric Cardiology, KBC  Zemun,  Serbia,  Belgrade, Yugoslavia

The  Wolff-Parkinson-White  syndrome  is  congenital  in  origine  and  his
importance  is  in  posibility  of  complications-reciprocating  tachycardia  and
atrial  fibrillation,which  make  happend  in  childhood. The  purpose  of  this
invastigation  is trying  to  make  decision  for  best  treatment  in  children  with
Wolff-Parkinson-White  syndrome  and recurrent  tachycaria.We  evaluated  36
patients  (pts)  below  the  age  of  17  (average  value  5,8+-5,6  years)
M:F=19:17,who  followed  up  during  1̂14  years  (average  value  3,8+-2,7
years).All  of  them  have  had  detail  phisycal  examination,  EKG,
Rentgenographic  picture  and  Echocardiography,4  of them  24  hour  Holter
EKG  monitoring  and  two  electrophysiologic  examination. >From  36  chil-
dren,7 pts (20%) have had congenital  heart  disease: restricive  cardiomyopathy
2(5%),Ebstein  anomaly  (EA),EA and ASD,VSD,MVP  and  mild  a.pulmonalis
stenosis  one  of  each  (3%).Other  29  pts  (80%)  was without  structural  heart
disease. During  long  term  period  of  follow up.only  4  (ll%)children  had’nt
had episode  of tachycardia. Only one  attack  of tachycardia  had  13 (36%) and
2 or more  attacks  had  19 (64%) pts. In group A  (0̂5  years) without  recurrent
tachycardia  were  9  and  with  recurrent  tachycardia  were  8 (NS). In  group  B
(6̂17 years) there were not of tachycardia recurrence in  4, but were present in
11  pts  (p<0,05).  In  both  gropus  medical  treatment  were  similarrin  group A
the  first  choice  of  treatment  were  Dilacor  and  after  that Verapamil  and
Propranolol.  In  group  B  the  most  frequently  were  given Verapamil,  than
Propranolol  and Amiodarone.The  last one was the best in  tachycardia  control
in  children  with Wolff-Parkinson-White  syndrome.  In  conclusion,children
with  the  first  presentation  of reciprocating  tahycardia  and White-Parkisnon-
White  syndome,  are  in  great  risk  for  recurrence  of  tachycardia,  despite
medicament  treatment.  So.radio-frequency  ablation  have  important  role  as
the therapeutic option,specially  in children over 5 years of age.

P1136
Ventricular  preexcitation  and  sudden  death  in  children  and  young
adults
Basso  C,  Corrado D,  Rossi  L, Tln’ene  G.
Cardiovascular Pathology, University  Of  Padua, Italy, Padova, Italy

Prevalence  and  clinicopathologic  features  of  ventricular  preexcitation  (VP)
were investigated in a series of 273 sudden death (SD) cases in the young (<35
yrs). Site of accessory  pathways was predicted  by  121ead ECG. Right  and  left
AV rings together with sinoatrial and AV septal junction were studied by serial
sections.Ten pts (3.6%), all male, mean age 24 yrs, hadVP, 8 of whom in terms
ofWolff  Parkinson White  (WPW) syndrome and 2 in terms of Lown Ganong
Levine  (LGL) syndrome. SD occurred  at  rest  in  all but  1 and 6 had  previous
symptoms.  In  the  2  LGL  pts  pathologic  substrates  consisted  of  AV  node
hypoplasia  and right  sided atrio-Hisian  tract, respectively. In the  8 WPW  pts,
10  total  accessory  pathways  consisting  of ordinary  myocardium  were  found

(7 left  lateral,2 right posterolateral,and  1  septal).These pathways were close to
the  endocardium  (mean distance  750 micron)  and  very  thin  (mean  thckness
310  micron).  Moreover,  4  pts  (50%)  showed  an  isolated  acute  atrial
myocarditis, which  was polymorphous in 1 and lymphocytic  in 3. In conclu-
sion.VP accounted  for  3.6% of SD in young people and was not preceded by
warning  symptoms  in  40%. A  left  accessory  pathway  was the  most  frequent
substrate,  and  its subendocardial  location  supports  the  feasibility  of  catheter
ablation.  Isolated  atrial  myocarditis  may  act  as a trigger  of  paroxysmal  atrial
fibrillation  that leads to SD.

P1137
Epinephrine  provocation  and  the  congenital  long  QT  syndrome: a
novel  clinical  test
Ackerman,  M.).,Tester, D.J.,  HejlikJ.,  Shen,  W.K.,  Porter,  C.J.
Mayo  ClinicI Mayo Foundation,  Rochester, Minnesota,  USA.

Background: Approximately  30% of  individuals  with  genotyped  long  QT
syndrome  (LQTS)  fail to manifest  significant  QTc prolongation  (QTc  >  460
ms). Since  sympathetic  stimulation  is a common  arrhythmogenic  trigger  in
LQTS, epinephrine  provocation  may aid in the identification  of at-risk  indi-
viduals. Methods: 29 patients (pts) with  congenital LQTS  (age  12 ^  45 years,
mean  25  years,  18  females)  from  18  different  kindreds  and  22  age-  and
gender-matched  control  subjects  were studied  at baseline and during  gradu-
ally  increasing  rate  of  epinephrine  infusion  (0.05,  0.1,  0.2,  and  0.3
mcg/kg/min).  12-lead ECG  was monitored  continuously  and QT, QTc, and
heart  rate  were  measured. Genotype  was  established  by PCR  amplification
and DNA  sequencing  of  the  three  most  common  LQTS  genes: KVLQT1
(LQT1), HERG  (LQT2), and  SCN5A  (LQT3). Results:The  baseline  QTc
was greater in LQTS (502 ms) than in controls (439 ms, p < 0.001). However,
7/16  LQT1  subjects  had  a non-diagnostic  QTc  (<  460  ms)  while  11/22
controls  had QTc  >  440  ms. During  epinephrine  infusion,  every  LQT1
subject  displayed  paradoxical  prolongation  of  the  uncorrected  QT  interval
whereas controls, LQT2, and LQT3 pts tended  to shorten their QT  intervals
(p  <  0.001). The  maximum  deltaQT  (epinephrine  QT  minus  baseline  QT)
was  -3  ms  (controls),  +9O(LQT1),  -92(HERG),  and  -87(LQT3).
Epinephrine-triggered  T  wave  alternans  and/or  non-sustained  ventricular
tachycardia  occurred  in  4/29  LQTS  pts  but  0/22  controls.  Conclusion:
Epinephrine-induced  paradoxical  prolongation  of  the  uncorrected  QT
interval  appears  to  be pathognomonic  for  LQT1. Epinephrine  challenge
distinguishes concealed LQT1  subjects  manifesting  an  equivocal QTc  at  rest
from  normals. Thus, epinephrine  provocation  may  improve  the  diagnostic
accuracy  of  the  LQTS  clinical  evaluation  and  strategically  direct  molecular
genetic  testing.

P1138
Paroxysmal  complete  atrioventricular  block  with  consecutive
syncope  during head-up  tilt  testing.
F.Heinke,  B.Hcnnig,  PSchneider, G.Hindricks,  H.-J.Haeuslcr
Department  OfPcdiatric  Cardiology,  University  Heart  Center, Leipzig,  Germany

A 17-year-old adolescent was referred  for cardiac investigation because of one
previous  syncope. Physical examination, EEG, chest X-ray  and  echocardiog-
raphy  showed  no abnormalities. Twelve-lead  ECG, treadmill  exercise  testing
and  24-hour  Holter  monitoring  revealed  right  bundle-branch  block  and
paroxysmal  first-degree  AV block. During  head-up  tilt  testing  the  patient
suffered  from  similar  syncope  with  clonic  convulsions. This  was  due  to a
paroxysmal  complete  AV block, which  is a  very  rare manifestation  of neuro-
cardiogenic  syncope. A dual  chamber  (DDD)  pacemaker  was implanted  and
the patient  has been asymptomatic  thereafter.

P1139
Benign  cardiac arrhythmias  in healthy  newborn  infants.
Ugrinovic,  B.,  Vukomanovic,  G,  Vukomanovic,  V,  Sitncunovic,  S.,Jovanovic,  I.,
Ugrinovic, DJ.,  Milimic
Unii’ersity  Children’s Hospital, Belgrade,Yugoslavia,

Background: Benign  disturbances  in  neonatal  cardiac  rhythm  are  relatively
common. The  aim of  this study  is to confirm  incidence  and  types of cardiac
arrhythmias in healthy, full-term  neonates. Methods:Twenty five healthy, full-
term  newborn  infants  (15 male, 10 female)  1 day old, were examined  by 24-
hour ECG ambulatory monitoring (Holter). Results: Average minimum heart
rate  was  84,7  –  12,4  beats/  min  (range=551̂13, 95% confidence  interval
(CI)=  79,2-90,2). Average maximum heart  rate was 187,5 –  19,4 beats/  min
(range=  156-252,95% CI=  178,8-196,1). Based  on  this data, transient  sinus
bradycardia  noted  in  10 (40%)  neonates, and  sinus  tachycardia  in  4  (16%)
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neonates. Premature atrial contractions  (PACs) observed in 22 (88%) neonates
with  average  level  of  9,5  –  18,2/  hour  and  stressed  dispersion  (range=
0,3-80,3,  median=  3,5,  95% CI=  1,4-17,6).  In  most  cases  PACs  were
isolated,  uniform,  infrequent,  observed  at  resting  state.  Frequent  PACs
(maximum PACs/ hour 3 60) was noted in 5 (20%) newborns. Blocked  PACs
(n = 2),aberrantly conducted  PACs (n =  l),PACs out of resting state (n =  1),
atrial  bigemeny  (n  =  1), and  presence  of  PACs and  premature  ventricular
contraction  (n =  1) were uncommon. Conclusion:Transient  sinus bradycardia
due  to  exaggerated  vagal  tone  is common  in  the  asymptomatic  newborn
infants  without  underlying  disease. PACs  is the  most  common  arrhythmias
diagnosed  in this neonatal population, therefore  it  can be considered  normal
finding, demanding no  treatment.

P1140
Effects  of Atrial  Flutter  vs  Sinus  Rhythm  on  Exercise Tolerance  In
Grown-Up  Congenital  Heart  (GUCH)  Patients
Wei U,Jane  Somerville..
Royal  Brompton  Hospital  and  Imperial  College  School  of  Medicine,  London
University, UK

Background: Atrial flutter  (AFL)  is common  in GUCH  patients  and leads to
deterioration  of  patients’  effort  tolerance  and  functional  Ability  Indices.
Methods: Exercise tests using modified  Bruce protocol  were performed  in 20
consecutive  GUCH  patients  who  presented  with  symptomatic  atrial  flutter
(AFL)  during  and  again  24̂48 hours  after  DC  conversion  to  sinus  rhythm
(SR). Diagnoses were one ventricle 9 (5 with Fontan type surgery), transposi-
tion  of  great  arteries  4  (3  had  Mustard  and  1 arterial  switch),  hypertrophic
cardiomyopathy  (HCM)  3, closed  atrial  septal  defect  2  and  other  lesions  2.
Age  at  study  was 21-62  years, 11  female. The first AFL attack  was in  4  and
recurrent  in  16  patients. Results: TABLE  During AFL, the  5  patients  with
Fontan  dropped  SBP  by  16–5.5  mmHg  lower  than  the  other  15 patients,
P<0.001, but  the mean  exercise duration  was not  different.  Exercise  test  was
limited  by near-syncope  in 4/5  Fontan  and  1 arterial  switch  patients. Heart
rate  was over 200 bpm  within  0.5  to  12 minutes  in 4 patients  who  were  not
taking antiarrhythmic  medicine. With  sinus  rhythm  exercise  was  terminated
mainly because  of fatigue  or  breathlessness. Conclusion: Atrial  flutter  causes
dramatic  reduction  in  exercise  tolerance  in  GUCH  patients  and  results  in
syncope and hypotension. Marked  improvement  in effort  tolerance  occurred
after regaining sinus rhythm.Thus, it  is important to return and maintain sinus
rhythm  in GUCH patients.

P1141
Electrocardiographic  parameters  predicting  arrhythmic  risk  after
surgical  correction  of tetralogy of  Fallot.
G.Bronzetti,  M.Boiani,  A.CiarAini,  A.Donti,  R.Formigari,  D.Prandstrailer,
C.Cargiulo,  M.Boni’icini,  FM.Picchh.
Pediatric  Cardiology,  CardUwascular Department,  University of Bologna,  Italy

Background: After  surgical  correction  of Tetralogy  of  Fallot,  depolarization
and repolarization  abnormalities of ventricular  myocardium  are  related  to  an
increased  risk  of life-threatening  ventricular  arrhythmias. Aim  of  the  study:
Identification  of  the  ECG-derived  parameters  related  to  an  increased
arrhythmic  risk. Methods: 88  patients  (45  males, 43  females)  operated  for
Tetralogy  of  Fallot  (ToF) and  followed  up  at our  institution  were  evaluated.
ECG  parameters  were  calculated  using  computerized  off-line  analysis.
Patients were divided into two groups according to the presence  (group A, 16
patients) or the absence (group B, 72 patients) of ventricular  tachycardia, both
non-sustained or sustained, during clinical follow-up  or 24-hour ECG moni-
toring. p<0.05  was considered  significant,  msec.represents  milliseconds  ; ns.
represents  results  not  found  to  be  significant.  Conclusion: In  patients  who
have undergone  surgical  correction  of ToF, QRS  dispersion, mean  and  max
QT  duration  and max JT  duration  were shown  to be significantly  associated
with  an  increased  risk  of  ventricular  tachycardia. QT  and  QTc  dispersion
were not shown to be associated with  an increased risk of arrhythmic  events.

P1142
Predictors of Refractory Tachycardia  in Infants  with  SVT
Shubhayan Satiatani, Robert M.  Hamilton,  CilJ.  Cross
Cardiology Division,  Hospital For Sick Children, Toronto,  Ontario,  Canada

Supraventricular  tachycardia  (SVT)  is the most common chronic  arrhythmia
of infancy. Prophylactic  medical  therapy  is complicated  by lack of  predictors
of SVT recurrence. We retrospectively reviewed 42 infants with SVT <1 yr of
age  presenting  between  1/1/95  and  31/12/99.  SVT  was  defined  using
accepted  criteria  for  accessory  pathway  or  AV node  reentry. Patients  with

structural  heart  abnormalities  other  than  patency  of  the  foramen  ovale  or
ductus  arteriosus  were  excluded.Variables  assessed  as potential  predictors  of
SVT  recurrence  are  listed  below. Outcomes  were  defined  as freedom  from
SVT recurrence  (Simple, n=23) on no prophylactic  medication  (n=3)  or on
the  first  medication  prescribed  (digoxin, n=23; sotalol, n=10; propranolol,
n=3; procainamide, n=3), vs refractory  SVT episodes needing further  inter-
vention (Complex, n=19). Significant  differences  were observed between the
groups (Simple  vs Complex, mean+/-SEM) with  respect to: Age at presenta-
tion  (50.4+/-13.2  vs  10.2+/-2.5  days, P=0.006); initial  echocardiographic
left  ventricular  ejection  fraction  <0.55  (1/18  vs 7/16  patients,  P=0.014);
median RP  interval  in  SVT  (101  vs  125  ms, P<0.001); and  median  SVT
RP/cycle  length  ratio  (0.455  vs 0.543, P<0.001).The  groups  did  not  differ
significandy  with  respect to: Fetal SVT (1/23 vs 5/19  patients), ECG ventric-
ular preexcitation  in sinus rhythm (5/23 vs 7/19  patients), median SVT cycle
length (220 ms, both groups), sinus rhythm cycle length immediately after  first
SVT conversion  (424+/-52  vs 404+/-52  ms), digoxin  as initial  prophylactic
therapy  (10/22  vs  13/18  patients), hospital  stay  (6.2+/-1.2  vs  14.1+/-4.7
days), or  follow-up  duration  (593+/-92  vs 838+/-113  days). We  conclude
that recurrent  SVT in infancy  is associated with younger  age and/or ventric-
ular dysfunction  at presentation, and with slower ventriculoatrial  conduction
in SVT  as indicated by longer RP  intervals on ECG.

P1143
Follow-up  study of  88  pediatric  patients with  ventricular  preexcita-
tion: Clinical  and  electrophysiological  implication  of  age  at  presen-
tation
A.Giardini,  G.Bronzetti,  R.Formigari,  A.Donti,  M.Bonvicini,  D.Prandstraller,
F.M.Picchio
Pediatric Cardiology, Cardiovascular Department, University of Bologna, Italy.

Patients: 88  pediatric  patients  with  mean  age  at  diagnosis  of  53  months,
male/female  ratio  1.62, with  ventricular preexcitation  at baseline ECG, were
followed-up  for  7–3.8  years  using clinical  examination  and  ECG  moni-
toring. No  patient  was lost at  follow-up. Results: 25 of 88 patients  (27%) had
an  associated  congenital  heart  disease  . 5  patients(23%)  had  mitral  valve
prolapse and 4 patients (18%) had Ebstein anomaly. Anomalous pathway loca-
tion  according to reported  criteria  was as follows: 36.3% left  ventricular  free
wall  (LVW), 23.6% right  ventricular  free  wall  (RVW), 29.6% posteroseptal
(PS)  and  9.1% anteroseptal  (AS). Fifty-five  patients  (62.5%)  became  symp-
tomatic  experiencing  atrio-ventricular  re-entry  tachycardia  (AVRT)  at  a
mean  age  of  50.8  months. Thirty-one  (56%)  of  these  symptomatic  patients
developed AVRT during  the first year  of  life. 83% of  these  patients  experi-
encing ARVT in the first year of life were symptom-free  at eight years follow-
up. In contrast  only  39% of patients who  developed ARVT beyond one year
of  age  were  symptom-free  at  8  years  follow  up. Age  at  diagnosis  in  symp-
tomatic  patients  according  to  anomalous  pathway  localization  was:  8.4
months  for  LVW, 33.2 months for  PS, 62.3 months for RVW and 85.1 months
for  AS. No  patients  experienced  cardiac  arrest  or  aborted  sudden  death.
Discussion: Our  population  resembles that  in the  literatures data, in regard  to
associated  anomalies, pathway distribution, age at symptoms onset, pattern  of
early  onset  and  late  withdrawal  of AVRT. Nonetheless  our  symptomatic
patients  showed  a  wide  variability  of  age  at  diagnosis,  ranging  from  8.4
months  for LVW to 85.1 months for AS pathways. We believe this variability
could be  ascribed, to the  electrophysiological  behaviour  of both  the  anoma-
lous pathway and the  ventricular myocardium. ARVT, like  all re-entry  tachy-
cardia, needs a critical ’length of the pathway/ arrhythmia  wave front  velocity’
ratio to be maintained.This  ratio seems to favour  an earlier onset of symptoms
for  left  sided pathways. Factors implicated in the production of this  difference
in  clinical  behaviour  include  ventricular  remodelling,  supported  by  after-
birth left ventricle development  and hypertrophy, and right ventricle myocar-
dial  regression, due  to  enhanced  apoptosis, with  fibrosis  and  conduction
slowing of right sided pathways.

P1144
Unconventionel  approach  to  cardiac  pacing:  transatrial  lead  place-
ment  in  a patient with  Fontan circulation  and complex  arrhythmias
(Case  Report)

Jan-Hendrik  Niirnberg,  Victor Alexi-Meskishvili,  Felix  Berger,  Ingo Dahnert,  Peter
Ernst Lange
Pediatric Cardiology, Augustenburger Platz  1, Berlin, Germany

Pacemaker  (PM) treatment  of complete AV-block  (AVB) in patients without
regular venous drainage to the heart is usually accomplished by epicardial lead
placement.  Complicating  atrial  arrhythmias  such  as atrial  flutter  (AF)  may
induce  electrode  and  PM  dysfunction  due  to side  effects  of the  medical  and
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electrical  therapy. Then  alternative  theraptutic  approaches  are  necessary  to
ensure lead- and PM performance. Casereport:A  12 year old boy with DOLV,
1-TGA  and  pulmonary  stenosis  is PM-dependent  since  his sixth  year of  life
because  of postoperative  AVB. After  completion  of  the  Fontan  circulation
recurrent  atrial  flutter  lead  to  altered  physical  performance.  Side  effects  of
medical and electrical treatment  as well  as epicardial scar tissue formation  lead
to  severe  threshold  rise  of  the  ventricular  lead, which  resulted  in  exitblock
related  syncope  and  fast  battery  depletion  although  high  capacity  PMs  and
new  epicardial leads were implanted. Placing new electrodes transvenously via
the intraatrial Goretx-tunnel by means of transseptal puncture  failed.Therefore
2  bipolar  transvenous  active  fixation  leads  were  implanted  per  media  ster-
notomy into the right atrium and the single ventricle. Since the  intraoperative
open  heart  cardioversion AF is controlled  medically and by the PM  including
programmed  stimulation  (follow-up  11  months).  Conclusion:  Operative
transatrial placement of pacing leads can be an unusual, but effective  approach
to  cardiac  pacing  in  patients  without  tupical  venous  access  after  surgery  for
congenital heart disease and thus be an alternative to epicardial placing.

P1145
Incessant  supraventricular  tachycardia  due  to  Wolff-Parkinson-
White  syndrome  in an  infant.
Dindar,A.,Adalet,  K.,  Cekbi,A.,  Bilgen,  Z.,  Cantez,T.
Istanbul  Medical  Faculty  Department  Of  Pediatric  Cardiology,  Capa,  Istanbul,
Turkey,

Supraventricular  tachycardia  (SVT)  associated with  an  accessory  connection
is  the  most  common  tachyarrhythmia  in  children. The  majority  of  infants
who experience SVT as newborns will stop having episodes of tachycardia by
the  end  of  the  first  year.  Evidence  of  Wolff  Parkinson  White  (WPW)
syndrome  on  ECG  is the  only  clinical  parameter  that  predicts  the  risk  of
recurrence of SVT later in child hood. In this study we report an infant  with
incessant  tachycardia  due  to WPW  syndrome. A  2-month-old  boy  was
referred  to  our  unit  for  incessant  tachycardia  diagnosed  at  20  day  of  life.
Electrocardiogram  demonstrated  supraventricular  tachycardia  with  a  rate
around  200  bpm.  Echocardiogram  revealed  LV dysfunction  without  any
congenital  heart  disease. Medical management  with  multiple  antiarrhythmic
drugs  including  digoxin, procainamide, sotalol, propafenone  and  IV amio-
darone  remained  unsuccessful. The  electrical  cardioversion  attempted  for
three  times  was  also  not  successful. Therefore  radio  frequency  ablation  was
decided  after  three  weeks  of  amiodarone  treatment.  A  left  anterolateral
pathway  was  eliminated  successfully  after  a  total  of  three  applications.  No
recurrence of tachycardia  was noted  at the end of a 8-month follow up period
and the  LV function  retume to normal.The  infant  is currently  on no medica-
tion  and  is in excellent health.To our knowledge,WPW  syndrome presented
with  incessant  tachycardia  in infancy  has not been described previously.

P1146
Antibradycardia  pacing  in  patients  with  congential  heart  disease:
Experience  with  automatic  threshold  determination  and  output
regulation  (Autocapture)

Jan-Hendrik  Nuernberg,  Katharina  Ruetzler,  Hashim  Abdul-Khaliq,  Cabriela  Senft,
Peter Ernst  Lange
Pediatric  Cardiology, Augustenburger  Platz  1, Berlin,  Germany

The efficacy  and safety of Pacesetters Autocapture-algorithm  (AC) with beat-
to-beat  capture  confirmation, automatic  pacing threshold  determination  and
output  adjustment  was  confirmed  for  transvenous  leads  in  adults  without
structural  heart  disease, but  there  is  little  experience  in  patients  (pts)  with
congenital  heart  disease  (CHD). Method: Our  institution  surveys  20  pts.
(m=6,  f=14)  who  received  a transvenous  (group A: n=15, m/f=5/10)  or
epicardial (group B:n=5,m/f=  1/4)  single (n=5) or dual chamber (n=15) AC-
pacemaker  (PM). A  safe AC-function  is ensured  when  a  sufficient  evoked
response  (ER)  and  a litde  lead  polarization  (LP)  are  present. Therefor  these
parameters  were  reevaluated  from  109  follow-up  (F/U)  PM-interrogations.
The  results  are summerized  (median–SE[range]). Group A: n=90  interroga-
tions, age  at  PM  implantation  22.7–20.2[0.66-67.3]years,  F/U  34.01220.5
[0-714]days,  ER  11.4–6.1[1.6-29.3]mV,  LP  1.57–0.92[0.39-4.96]mV,
Group B: n=19  interrogations, age at PM  implantation  6.5–32.0  [0.1-66.6]
years,  F/U  53.0–128.6[0-419]days,  ER  4.64–2.23[0.47-7.74]mV,  LP
1.0–1.02[0.86-4.93]mV.  In  all  transvenous  systems AC  functioned  correcdy
(in  1 pt  AC  was  activated  late  after  616  days). Only  1  epicardial  system
preserved AC-function  for 53 days after  implantation. Conclusion:These  data
suggest, that the application of theAC-algorithm  is safe even in pts with CHD
when  transvenous  leads  are  used.  If appropriate AC-funtion  is possible  with
epicardial leads needs individual  verification.

PI 147
Pacemaker  treatment  of  recurrent  atrial  flutter  in  a  patient  with
complex  congential  heart  disease:  initial  experience  with  the
Medtronic AT500  (Case  Report)
Jan-Hendrik  Nuernberg, Katharina  Ruetzler,  Hashim  Abdul-Klialiq,  Cabriela  Senft,
Peter Ernst  Lange
Pediatric Cardiology, AugustetAurger  Platz  1, Berlin,  Germany

The Medtronic AT500 is a new active implantable medical device designed to
prevent,  detect  and  treat  atrial  tacharrhythmias  (AT)  including  atrial  flutter
(AF1). Its  application  in  patients  (Pt)  with  operated  congenital  heart  disease
and recurrent AF1  is limited. Casereport: A now 28 year old man with  d-trans-
position of the great arteries and ventricular septal defect  (VSD) suffered  from
recurrent AF1 since his 14th year of life.A Senning procedure andVSD closure
had been performed with 8 years, but significant pulmonary  vascular obstruc-
tive  disease  remained  causing  mild  cyanosis  via  a  small  baffle  leakage. A
transvenous  dual  chamber  pacemaker  (PM)  was implanted  at  the  age  of  23
years because of sick sinus syndrome, but  recurrent  AF1 persisted  and  lead to
paradoxic  cerebral  embolism. Medical  treatment  and severeal DC  shocks did
not control the rhythmic problem. On the basis of intention to treat  at the end
of  life  of  the implanted  PM  a Medtronic AT500  and  a new  atrial  lead  were
implanted. Within  the  early  postoperative  period  (4  weeks)  the  new  device
detected  3 periods  of AF1, the  last  sustained  and  was  terminated  with  burst
stimulation  during  follow  up  examination. Thereafter  automatic  treatment
algorithms  were initiated. During the following  3 weeks another  3 periods of
AF1 were  detected correcdy but  automatic  termination  failed. Mild  ventric-
ular farfield  sensing was present but did not disturb Afl detection. Conclusion:
This  initial  experience  with  the  Medtronic  AT500  in  a pt  with  complex
congenital  heart  disease  and  recurrent  Afl  shows  that  reliable  tachycardia
detection  is possible. Manual termination  of Afl was achieved with the device,
yet refinement  of the automatic treatment algrithms is still ongoing.

PI 148
Atrial  fibrillation  in Japanese  children
Toshiaki  Yasuda,  Kyoko  Ohmori,  Masami  Nagashima,  Saneo  Kitada,  Kouichi
Sagawa,  Masao Yoshinaga, Aya  Miyazaki,  Naoki  Izumida,  Kou  Tasaki,  Tosliiinitu
Shibata,Junji  Toyama
Nagoya  Unii’ercity  Hospital,  Nagoya, Japan

Background: Pediatric  atrial  fibrillation  (Af)  is rare. Objective  & Method:To
disclose the characteristics of the pediatric  atrial fibrillation  in Japan  by ques-
tionnaire  to  the  regional  center  hospitals. Results: The  number  of  patients
with Af under 20 year old  is 36 since  1978(congenital heart  disease; CHD 20,
idiopathic  13, cardiomyopathy  2 and other  l).The  preoperative  patients with
CHD  include the atrial septal defect  2, tricuspid  atresia  (TA) 2, and  postoper-
ative cases do status  of post-Fontan  procedure  7, tetralogy of  Fallot  (TOF) 2,
ventricular  septal  defect  2, atrial  septal  defect  1, post-Sennings  procedure  1,
tricuspid regurgitation /  Ebstein 2, endocardial cushion defect  1  and others 2.
Idiopathic  cases include  11 male  and  2 females. The  average  age of the  onset
in  idiopathic  cases  is  13.9  (9-17.9)  years old. One  of them  is a  familial  case
who  combined Alport  syndrome. Treatment  against  the atrial  fibrillation  was
digoxin  (45% effective), disopyramide  (36%), beta-blocker  (38%), cibenzoline
(50%), mexilletine  (0%), verapamil  (0%), flecainide (0%) and current  defibril-
lator (30%).The rate  of resolution  of Af after  surgical  repair  (tricuspid  vulvu-
loplasty  2, mitral  valve replacement  2, Maze  1, Batista  1, conversion  to  total
cavopulmonary  connection)  was  75%. Anticoagulant  therapy  was  given  to
80% of the  cases accompanied with the underlying disease, and to 69% of the
idiopathic  cases. Cerebral  embolization  was occurred  in  the  only  postopera-
tive  patient  with TOF  and  with  pacemaker  implantation  who  did  not  take
anticoagulant  therapy. Conclusion:  Idiopathic  Af  is dominant  in  male. The
idiopathic Af is good  in prognosis, but that of patients with underlying  disease
is not curative.

PI 149
Cardiorespiratory  endurance  in  children  with  complete  atrioven-
tricular block  (CAVB)
Reitz,  M.,  Heusch,A.,  Lohqff.T.,  Willing,  R.,  Schmidt,  K.G.
Moorenstrasse 5, Duesseldorf, Germany

Children with CAVB fail to increase their ventricular heart rate during  exer-
cise.  Inadequate  rate  response  may  be  compensated  by  increased  stroke
volume  or  a  larger  peripheral  oxygen  extraction.  We  investigated  the
cardiorespiratory  endurance  under  maximal  exercise  in  18  children  (8
female,  10  male)  with  CAVB, aged  5  -17  years  (median  9).  CAVB  was
congenital  in  9, acquired  in  5 and  of uncertain  cause  in  4  children. Systolic
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ventricular function  was normal in all, and  10 patients had a permanent pace-
maker (PM). Exercise  testing  was performed  on a treadmill  using a  modified
Bruce  protocol. We  assessed  the  heart  rate, total  endurance  time, maximum
oxygen  uptake  (VO2max)  and the  ventilatory  anaerobic  threshold  (AT). We
compared  the  results  with  an  age matched  control  group  (N=42).During
exercise the heart rate increased by 69 –  46% in the patient group and by 89
–  30% in  the  control  group. Exercise  time  was significantly  reduced  in  the
CAVB-group  (17.44 min.vs 20.14 min.;p=  0,001).VO2max  was lower (33.3
ml/kg/min  vs. 42.2 ml/kg/min; p<  0,001), and AT  was reduced  in CAVB-
children  (18.8 ml/kg/min  vs. 24.7 ml/kg/min;  p=  0,001).  CAVB-patients
with  PM  did  not  perform  significantly  better  than  those  without  PM.
Cardiorespiratory  endurance performance  is significantly  reduced in children
with CAVB, no matter they are paced or not.The impaired maximum oxygen
uptake and aerobic capacity of CAVB- patients suggests, that their  inadequate
rate  response  is  not  compensated  by  larger  stroke  volumes  or  peripheral
oxygen extraction.

P1150
Radiofrequency  catheter  ablation of the left  side accessory  atrioven-
tricular pathways  by retrograde  approach in  children
Sileikiene,  R.,  Baksiene, D.,  Sileikis, V,  Kazakevicius,T.,  Puodziukynas,A.
PO  Box  1009,  Eivaiiu  2,  Kaunas,  Lithuania

24  children  with  left  side  accessory  atrioventricular  pathways  (AAP)  aged
from  7  to  15 years  underwent  radiofrequency  (RF)  ablation  procedures  by
retrograde  approach. Ablation  catheter-electrode  was inserted  through  right
femoral  artery, aorta,  left  ventricle  to  atrioventricular  ring’.  12  of  them  had
AAP with  preexcitation  and  13 -  concealed  AAP. All procedures  were  done
under  general  intravenous  anesthesia  with  Propofol.  21  patient  (87,5%)  was
successfully  treated  by  single  RF  ablation  procedure  using  retrograde
approach.  In  two  patients  transseptal  approach  was  used  during  the  next
procedure. In one patient  transseptal  approach  was successful, in one ^  failed,
and this patient  was treated by closed heart cryoablation during thoracotomy.
In one  unsuccessful  case (girl, 13 years old) procedure  was interrupted  due to
spasm  of  the  right  femoral  artery  with  temporary  ischemia  of  the  foot.
CONCLUSION:  Retrograde  approach  is  useful  and  safe  for  left  side AAP
ablation in children  from  age 7 years and over.

P1151
Idiopatic  ventricular  tachycardia: follow-up  of  a  pediatric  popula-
tion
Q.Bronzetti,  A.Ciardini,  A.Canzi,  M.Bonvicini,  D.Pratidstraller,  A.Donti,
R.Formigari, F.M.Piahio
Pediatric  Cardiology,  Cardiovascular  Department,  University  of Bologna,  Policlinico
S. Orsola-Malpighi, Via Massarenti 9, Bologna, Italy

The occurrence of ventricular tachycardia  (VT) in patients without  associated
heart  defect  is rare. Prognosis  is usually good, even  if there  are no  long-term
studies  published. We  describe  12  pediatric  patients  withVT,  in  which  we
excluded  structural  anomalies  of the  heart. Mean  age  was  118+103  months
(range  1̂288);  mean  age  at  diagnosis  was 63+47  months  (range  1 day -132
months).  Mean  follow-up  has  been  71–60  months  (1-156  months).
According  to QRS  morphology  during VT, patients  were  divided  into  two
groups: 6  pts. with  left  bundle  block  (LBB) morphology  and  origin  of beats
from  right ventricle  (5 with  inferior  axis and  1 with  left  axis deviation)  and 6
patients with right bundle block morphology  (5 with  left  axis deviation and 1
with  inferior  axis). Main  features  of our  population  are shown  in  the  table.
Conclusion  :  In our population VT was suppressed with medical  teraphy in 8
pts (66%).VT originating from right ventricle occurred  at a higher heart rate.
Nonetheless, right  originating VT  were  usually  sustained  or  incessant,  thus
producing tachycardiomyopathy  as first  presentation.

P1152
Syncope  and  sudden  cardiac  death  in  children  with  cathecolamin-
ergic  polymorphic  ventricular  tachycardia
Luiz  Roberto  Leite,  Fernando Cruz,  Cilia  M  Silva,  Silvio  R  Alessi,  Kleber  Ponzi,
AngeloA  Vde  Paola
R.  Machado  Bittencourt,  300  Ap.  144.  Vila Mariana,  R.  Napoleao  de  Barros,  593
Vila Clementino,  SP, Sao  Paulo, Brazil

Background:  Catecholaminergic  polymorphic  ventricula  tachycardia
(CPVT)  is a clearly recognized  life-threatening  arrhythmia  that  can occur  in
children  without  heart  disease and  with  normal QT  interval. We report  the
clinical  features, treatment,  and  clinical  follow-up  of  children  with  syncope
and  CPVT. Methods: We  evaluated  3 children  (8 to  12 years-old,  3  female)

with  recurrent  syncope. The  clinical  presentation,  delay  before  the  correct
diagnosis,  12-lead  ECG  pattern,  24-hour  Holter  monitoring,  treadmill  test
(11), isoproterenol (ISO) infusion, tilt-table test, echocardiography, and inva-
sive  electrophysiologic  (EP)  study  were  studied.  Patients  (pt)  were  treated
with  medical  therapy,  and  clinical  evaluation,  Holter, TT,  and  ISO  were
performed  at  each  appointment.  Results: Syncope  and  near  syncope  were
always triggered by exercise or emotion  and one pt had sudden cardiac death
(SCD). Structural  heart  disease  was ruled  out  by  echocardiogram.  Pt  were
previously  treated  for  epilepsy  (2)  and  for  vasovagal  syncope  (1), and  mean
time to correct  diagnosis was 38 months. Polymorphic VT  was induced  in all
pt during provocative  test (TT and ISO infusion)  and when  sinus tachycardia
achieved  120 bpm on Holter. Beta-blocker therapy was effective  in abolishing
syncope, as well as VT on Holter, TT and ISO. However, one pt died suddenly
in  the  fourth  year  of  follow-up.  Conclusion:  1. CPVT  is  a  life-threatening
arrhythmia  that must be individualized  in chilcren with syncope triggered by
physical  effort  or  emotion.  Confusing  diagnosis  occurs  having  these  pt  no
structural  heart disease.

P1153
Radiofrequency  modification  for  inducible  and suspected AV  nodal
reentry  tachycardia  in pediatric  patients
Margaret J.  Strieper, Patrick  Frias, Nick  Coodwin,  Giimy  Huber,  Lynne  Costello,
Cinny  Balfour, Robert  M.  Campbell
52  Executive  Park South  suite  5200,  Georgia,Atlanta,  USA.

AV Node  Reentry  Tachycardia  (AVNRT)  is  the  second  most  common
supraventricular  tachycardia  (SVT)  undergoing  radiofrequency  ablation
(RFA) in  pediatrics. AVNRT  can be  difficult  to  induce  under  general anes-
thesia  during  electrophysiology  study  (EPS)  and  dual AV  nodal  physiology
may not  be  demonstrated  in young patients. We report our  experience  with
radiofrequency  (RF)  modification  of slow AV node  (AVN)  input  fibers  for
inducible  or  suspected  (non-inducible)  AVNRT  in  pediatric  patients.  73
procedures  were  performed  in  70 patients. The  mean  patient  age  was  10.7
years  (4yrs-20yrs; 35M/35F).  SVT  was documented  by  ambulatory  moni-
toring  in  all  73 patients. AVNRT  was induced  in 62/73  patients  (group A)
with a mean cycle length 342msec (240 -570msec). Initial AVN  modification
was successful  in 59/62 patients  (95%). During 11/73 EPS.AVNRT  was non-
inducible; dual AV nodal  physiology  was noted  in 6/11  (group B), and  5/11
showed  no  evidence  for  dual  AV nodal  physiology  (group  C). These  11
patients  underwent  emperic  AVN modification  following  discussion  with
patients’  families.  Freedom  of  recurrence  from  SVT  at  1 year  was  89% in
group A  (55/62). 83% (5/6)  in  group  B  and  80% (4/5  pts)  for  group  C.  3
patients  recurred  following  successful  RFA,  each  has  undergone  repeat
successful  RFA  with  no  recurrence. Complication  occurred  in  1  patient
(CHB). In conclusion, AV nodal  modification  for AVNRT  can be  performed
safely  and  successfully  in  pediatric  patients  with  good  long-term  results.
Emperic  slow  pathway AVN  modification  for  non-inducible  but  clinically
documented  SVT may result in freedom  torn  recurrence of  tachycardia.

P1154
Optimisation of double-chamber  physiologic  pacing  in  children
FournierA,  Maragnh  P,Vobecky S,TlierienJ.  Montreal
3175  Cote  Sainte-Catherine,  Quebec, Montrial,  Canada

Physiologic double-chamber  cardiac pacing is now routinely  used in children
but  optimal  programming  remains  to  be  established. Twenty-two  children
with  atrioventricular  sequential  (DDD)  pacemakers  (mean  age: 9.9  –  4.4
years)  underwent  Doppler  evaluation  of  aortic  flows at  rest  while  varying
pacemaker  parameters. Pacemakers  were  implanted  for  sinus mode  dysfunc-
tion, congenital  atrioventricular  block  (AVB) or post-operative AVB. Cardiac
index was evaluated first in W l  mode then  in DDD mode with  an AV delay
paced or  sensed  varying  from  50 to  250 ms.The  optimal  AV delay  allowing
the greatest  cardiac  index varied  from one patient to  the  other: AV pace  100
ms in 3,150 ms in 6 and 200 ms in 2;AV sense 90 ms in 3,120 msin  6,150 ms
in 2.There  was no relation between optimal and worst AV intervals and age of
patients  or  presence  of  a congenital  heart  defect.  Cardiac  index  increased
significantly  when changing pacing mode  from W l  to DDD  at the  optimal
AV delay (27.5  –  12%). Patients with the lowest  cardiac  index  in W l  mode
had the greatest increase in cardiac index at the optimal AV delay.The increase
in  cardiac  index when  comparing  worst  to  optimal  AV interval  was statisti-
cally  significant  for  each  patient. A  50  msec  variation  form  optimal  AV
interval paced could change the cardiac index as much as 27%. In  conclusion,
Doppler  echocardiography  provides  essential  information  required  to  opti-
mise cardiac function  in children with pacemakers.
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P1155
Rhythm  disturbances  after  correction  of  partial  anomalous
pulmonary  venous connection to  the superior vena cava: long  term
follow-up  study
CoteJ.M., FournierA., Saro E.,  Chartrand  C. Montreal
3175  Cote Sainte-Catherine, Quibec, Montreal,  Canada

Correction  of partial  anomalous pulmonary  venous connection  (PAPVC)  can
be  complicated  by obstruction of venous channels. To avoid this, we described
in  1976 a new technique: derivation  of the  anomalous  venous  return  towards
the left atrium by plicating the SVC enlarged with the right atrial appendage.As
some  patients  presented  immediate  post-op  atrial  arrhythmia;  we  were
concerned  about  the  possibility  of  late  rhythm  disturbances.  Twenty-four
patients (14<,  10) operated  with  this technique  were  evaluated  clinically, with
echocardiogram,  electrocardiogram,  24-hour  Holter  monitoring  and  exercise
testing  9.24  years  (2.7  -  19.9  years)  post-op; mean  age  at  surgery  6.66  years
(2.11̂3.5  years). Pre-op  electrocardiogram  showed  sinus  rhythm  in  all. Early
post-op arrhythmia occurred  in 9/24  (38%) junctional  rhythm in 7, flutter in 1
and  supraventricular  tachycardia  in  1. At  follow-up,  all  patients  were  asymp-
tomatic  with  normal  physical  examination. Echocardiogram  showed  normal
flow in venous channels. On electrocardiogram. 11 (46%) had atrial rhythm and
2  (8%)  1st degree atrioventricular  block. On  Holter  no  significant  bradycardia
was  found,  only  1  pt  had  advanced  2nd  degree  AV  block  and  no  active
arrhythmia  was recorded. Exercise testing showed normal chronotopic response
and  normal  exercise  tolerance. Correction  of  PAPVC  carries  an  overall  good
prognosis, atrial rhythm  is however a frequent finding. This does not  appear  to
be of clinical significance  within the period of observation studied.

P1156
Incessant  polymorphic  ventricular  tachycardia  in  a  patient  with
short-coupled  variant  of  torsades  de  pointes  successful  treated  by
radiofrequency  catheter ablation
Luiz  Roberto  Leite, Fernando  Cruz,  Cilia M  C  Silva,  Silvio Alessi, Aloyr SimoCes
Jr,AngeloA  V de Paola
R.  Machado  Bittencourt,  300 Ap.  144 Vila  Mariana,  R.  Napoleao  de Barros,  593
Vila Clementino, SP, Brazil

Background:  Sudden  cardiac  death  (SCD)  and  polymorphic  ventricular
tachycardia  (PVT)  can  be  related  to  short-coupled  variant  of  torsades  de
pointes  (TdP).We  describe  a successful  management  of  incessant  PVT  in a
patient  with  short-coupled  variant  of TdP  by  radiofrequency  catheter  abla-
tion  (RFCA). Methods: A  16-year-old  boy  was referred  for  evaluation  of  an
episode of SCD. Cardiac structural disease was ruled out by ECG (normal  QT
interval), echocardiogram,  ventriculography  and  programmed  ventricular
stimulation.  Holter  monitoring  revealed  frequent  short-coupled  (<300ms)
ventricular  premature  beats  (VPB)  and polymorphic  ventricular  tachycardia
(PVT). He  was  treated  with  verapamil, but  6  months  later  he  had  another
episode  of SCD. After  a successful  cardiopulmonar  resuscitation, he  presened
incessant  PVT  suggesting TdP  unresponsive  to  antiarrhythmic  drugs  (AA).
The  first  PVB  that  triggered  PVT  showed  always  right  bundle  branch
morphology  and  left  axis deviation. Electrophysiologic  study  was  performed
and  ablation  site  was  selected  using  pace-mapping  and  earliest  activation
criteria  during VPB. RF  energy  was  delivered  in  the  left  posterior  fascicle,
where  a Purkinje  potential  was also observed  and  abolished  PVBs and  PVT.
He  received  also an ICD and  was discharged offAA.Two  months later, a new
Holter showed frequent  PVBs and PVT, but  the first VPB showed  left  bundle
branch morphology, which  was successful  ablated in the  inflow right  ventricle
tract. During 6 months follow-up  he has been asymptomatic with no AA and
ICD  discharges. Conclusion:  1. Monomorphic  premature  ventricular  beats
may initiate  PVT  in patients  with short-coupled  variant  of TDP; 2. Ablation
of these foci can be achieved by radiofrequency  catheter  ablation.

P1157
Mechanical  reperfusion  of  right  coronary  artery  occlusion  compli-
cating  radiofrequency  catheter  ablation of postero-septal: acute  and
and long-term  follow-up
Angela A  V de Paola, Luiz  R  Leite, Cilia M Silva, Silvio R Alessi, Aloyr SimoCes Jr.
R.  MAchado  Bittetuourt, 300 Ap.  144, R.  Napoleao  de Barros,  593, SP, Sao  Paulo,
Brazil

Background: Althought  posteroseptal  accessory  pathways  run  close  to  the
distal portion of right coronary artery (RCA), coronary  artery injury  is quite
rare. However,  late  evaluation  of  the  coronary  circulation  has not  yet  been
reported. We report  an  acute  RCA  injury  in  a child  due  to  radiofrequency
catheter  ablation  (RFCA)  treated  with  mechanical  reperpusion  and  its

long-term  angiographic  follow-up. Methods: A  12-year-old  girl  withWolf-
Parkinson-White  syndrome  refractory  to  medical  therapy  was referred  for
RFCA. Her ECG  showed short PR  interval  and a negative  delta  wave in VI
and aVF. Electrophysiologic study confirmed  posteroseptal accessory pathway.
RF  energy  was  delivered  next  to  coronary  sinus  ostium  with  intermittent
disappearance  of preexcitation. After  6 RF  applications  (30-60s, 30W, 60Ĉ)
with no impedance rise, ECG showed acute ST elevation in the inferior  leads
and  ST  depression  in  leads V1-V4  without  changes in  cardiovascular  status.
Coronary  angiography was immediately performed  and revealed total occlu-
sion  of  distal  RCA,  which  was  opened  mechanically  with  angioplasty
guidewire  and ST  segment  was normalized. There  was a moderate  elevation
of  plasma  MB-CK. There  was no  further  complication  and  after  1 year  of
follow-up, RCA  angiography  depicted  patent RCA  and  normal  circulation
through  posterior  descending  artery  that  had  been  opened  mechanically.
Conclusion:  1 ^  Acute  RCA  occlusion  is  a potential  complication  during
RFCA  of posteroseptal  accessory  pathways. 2 ^  Coronary angiography  must
be performed  when  ST change  are noted and mechanical  reperfusion  should
be  performed.

P1158
Junctional  ectopic  tachycardia: a rhythm to  fear!
St. George-Hyslop,  C.
Hospital for Sick  Children,  Ontario, Toronto, Canada

Junctional Ectopic Tachycardia  (JET) is a potentially lethal cardiac arrhythmia
that  complicates  the  post-operative  course  of  pediatric  patients  following
surgical  repair of congenital  heart  lesions. This narrow complex QRS  tachy-
cardia  originates  from  an  automatic  focus  in  the  AV node  or  surrounding
tissue  (Bundle  of  Hiss)  and  is  classically  marked  by  AV dissociation.  Unlike
other  well-known  arrhythmias  ofAV  dissociation, the junctional  rate  in JET
exceeds the sinus rate. Its appearance, often  in the first few hours to 4 days post
cardiopulmonary  bypass, presents the  caregiver with a true clinical challenge,
as hemodynamic  decompensation  often  ensues. A complete understanding of
this potentially life-threatening  arrhythmia  is critical, since  its management  is
typically  resistant  to  usual  forms  of treatment. This  presentation  will  review
high  risk  pediatric  patients, JET’s  etiology, pathophysiology,  clinical  picture,
diagnostics  and  nursing  and  medical  management  (i.e. cooling, pacing  and
pertinent  drug  therapy  such  as Amiodaronc). Rhythm  strips  will  clearly
demonstrate JET’s  unique  attire, including  p-wave  dissociation  and  periodic
sinus  capture  beats. Current  statistical  data  will  be  highlighted  as  well  as a
review of its management  in the Critical  Care Unit, atThe  Hospital for Sick
Children in Toronto, Canada.

P1159
The  use of  atrial  anti-tachycardia  device  in patients  with  congenital
heart  disease,  sick  sinus  syndrome  and  intra-atrial  reentry  tachy-
cardia
Josclyn  C.R.  Lee,  Robert Ascuilto,JamesJ McKinnie, Rowcna  Uy, Serafm DeLeon
Pediatric  Cardiology,  Ped Card,Tulane Hosp,  1415TulancAvc, HC80,  N Orleans,
LA,  USA.

Introduction: Intra-atrial  reentry  tachycardia(IART)  is associated  postopera-
tively with Fontan operation, & the atrial switch operation for d-transposition
of  great  vessels(dTGA). Although  anti-arrhythmics  and  RF  ablations  are
sometimes  effective  therapy(Rx),  proarrhythmia  and  recurrence  remain
management  problems. In  addition,  IART  remains  a  risk  factor  for  sudden
death from  ventricular dysrhythmia. Moreover, the relative efficacy  of surgical
revision  or  anti-arrhythmic Rx  as compared  to defibrillator  implantation  for
treating  ventricular  dysrhythmia  remains  unclear  in  these  pts. A  new  anti-
atrial  tachycardia  & defibrillation  device, Jewel AF(JAF), has been  used  with
success in  adults without  congenital  heart  disease(CHD)  for  the Rx  of atrial
fibrillation(AF),  atrial  flutter(AT)  and  ventricular  dysrhythmia.  Method: 2
patients, S/P  Fontan  or  atrial  switch  for  dTGA, and  had  at  least  2 of  the’
conditions below, received JAF: 1) failure of or intolerance(thyroid toxicity) to
multiple  anti-arrhythmics, 2)severely  limited  venous  access(interrupted  IVC
and  baffled  hepatic  vein)  for RF  ablation,  3)indication  for  atrial  pacing  4)
indication for ventricular  defibrillator  implantation, 5)parental  choice  against
AV nodal  ablation. Epicardial  pacing  leads  and  posterior  patches  were  used.
Pts were followed for 5 and 3 months respectively. Results: Successful  conver-
sion  of  IART  was found  after  36  of  39  (92%)atrial  burst  Rx  delivered. No
inappropriate AT/AF  detection  due  to  far-field  sensing,  as reported  in  the
adult  population,  was observed.  2  episodes  of  1:1  conducted  IART  were
defibrillated  (successfully)  prior  to  atrial  burst  Rx  due  to  shorter  atrio-
ventricular effective refractory period than the lowest programmable  1:1  SVT
limit(240ms)  despite digoxin and amiodarone Rx.Addition  of beta blocker to
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enhance  AV nodal blockade  resulted  in no  further  ventricular  defibrillation
for  1:1  conducted  IART. One  IART  event  was  accelerated  by  atrial  burst
Rx,  and  followed  by  successful  ventricular  defibrillation. We  conclude  that
JAF provided effective  therapy for most of the IART episodes in two patients
with CHD.

P1160
Transient arrhythmias  after cardiac  surgery in neonates  and children
Seghaye,  M-C,  Kong,  X.,  Grabilz,  R.G.,  Hdvels-Ciirich,  HH.,  Buding,  B.,
Vazquez-Jimenez,JF,  Messmer,  BJ., von Bernulh,  G.Aachen,  Germany
Pauivelsstrasse,  30.  D-52057  Aachen.  Germany,  Monheimsallee,  6.  D.-52062
Aachen.  Germany, Aachen,  Germany

Purpose: to analyze distribution  and risk factors of transient arrhythmias (AR)
after  pediatric  cardiac  surgery. Patients  and methods: in  391  children  and  88
neonates, 24h-Holter-ECG  was recorded  preoperatively, from  the immediate
postoperative  (po)  period  on  for  72  hours, and  2  weeks  po. Following AR
were  observed: supraventricular  (SV)  and  ventricular  (V)  extrasystoles  (ES),
SV andV tachycardia (SVT andVT), accelerated junctional rhythm (AJR) and
junctional ectopic  tachycardia (JET),AVB2 and AVB3. Interleukin  (IL)-6, and
IL8, as markers of systemic inflammation, were determined at the end of CPB,
4h and 24h po in 80 unselected patients. Results: Overall incidence of AR was
20% preoperatively, 75% on the  1st, 30% on the 2nd  , 33% on the  3rd po day
and  21% 2 weeks po. Incidence of AR on  po day 1 was significantly  lower in
neonates  than  in  children  (p<0.0001)  with  lower  incidence  of  SVES  (18  vs
38%),VES (7 vs 16%) andVT (3 vs 13%). In contrast, SVT (7 vs 12%),AJR  (15
vs  18%), JET  (8  vs  5%), AVB2  and  AVB3 (1%  respectively)  were  not  less
frequent.  In  children, logistic  regression  showed  that  older  age  and  longer
duration  of CCA  were  risk  factors  for AR.TCPC-operation  and higher  IL6
and IL8 levels for AJR and closure of non  isolatedVSD, andTCPC  for JET. In
neonates,VSD-closure  in  addition  to  arterial  switch  operation  was  a  risk
factor  for AJR  and JET. Conclusions: Transient AR  after  cardiac  surgery  are
common and more frequent  in children than in neonates.TCPC operation in
children  and VSD-closure  in neonates  are risk  factors  for AR, particularly  for
AJR  and JET. The  release of inflammatory  mediators  is likely to be  an addi-
tional  risk factor  for AR  in children.

P1161
Perinatal  HIV  and associated conduction  abnormalities
O’Brien,  S.E.,  Gillis, C ,  Lawrence,  P.R.,  Boston
Dowling  3  South,  One  Boston  Medical Center  Place,  Boston, Massachusetts,  USA.

Background: Perinatal  HIV  is associated  with  cardiac  complications  particu-
larly left  ventricular  (LV) dysfunction. Little  is known about  rhythm/conduc-
tion  disturbances  in  this  group. This  study  examines  the  ECG  disturbances
seen  in  conjunction  with  perinatal  HIV  in  the  pediatric  population.
Methods: 12-lead  electrocardiograms  (ECGs)  and  echocardiographic  reports
of patients  with  perinatal  HIV  were reviewed. Patients with  normal  cardiac
anatomy and function  who  underwent  ECG  and  echocardiographic  evalua-
tion  served  as controls. Results: Normal  ECGs  and  echocardiograms  were
seen  in 28/47  (59%) of  the  HIV  patients, depressed  LV function  in 6  (13%)
and rhythm/conduction  disturbances in  15 (32%).These included first  degree
heart  block  (1  ̂HB)  (5 patients), intraventricular  conduction  delay  (FVCD)
(4), sinus  bradycardia  (3), ectopic  atrial  pacemaker  (1), sinus  tachycardia  (1),
atrial  premature  contractions  (1)  and  superior  QRS  axis  (1). None  of  the
patients  with  1 ̂HB  demonstrated  LV dysfunction.  Of  the  58  controls, 8
(14%)  had  rhythm/conduction  disturbances  including  IVCD  (5  patients),
ectopic  atrial  pacemaker  (2)  and  left  atrial  enlargement  (1). There  was  no
difference  in the age or sex distribution between the two groups.The  number
of  rhythm/conduction  disturbances  was  significantly  greater  in  the  HIV
group  as compared to  control  (p=0.03). In  particular, the  presence of  1ĤB
was significantly  greater  in the HIV group (p=0.02).There  was no  difference
between  the two groups regarding the other ECG  disturbances. Conclusion:
Conduction  disturbances  particularly  1ĤB, despite  normal  LV  function,
occur  in a significantly  greater  proportion  of the  pediatric  HIV  population.
This may be secondary to inflammatory  infiltrates of the conduction  tissues as
seen with  rejection  in  transplanted  hearts. Close  monitoring  is necessary  to
assess  for  progressive  disturbances  that  might  lead  to  symptomatic  arrhyth-
mias, cardiomyopathy or sudden death.

P1162
Clinical  significance  of  variability  of  QT  dispersion  in  Long  QT
syndrome
Takigiku  K.  Satomi  G. Yasukoch S. lmai  T. Ishida T.
3100Toyoshina,Toyoshina  machi, Minaniazumi  gun,Toyoshina,  Japan

QT dispersion  (the difference  between the shortest  and longest QT  intervals
on  12-leads  surface  ECG)  may  reflect  a  risk  of  ventricular  arrythmias  and
cardiac  morbidity.  However,  the  clinical  significance  of  variability  of  QT
dispersion  (QTd)  in  the  patients  with  Long  Q T  syndrome  (LQTS)  is
unknown. Method: We studied  5 patients with  LQTS  (2 male  and  3  female,
age ranged 9.8+6.8 years) and 10 healthy subjects (6 male and 4 female, 7–5.8
years)  as a control (CON). LQTS patients were divided  into two groups. 3 of
5 had cardiac events at rest (group A). 2 of 5 had cardiac events during exercise
(group B). QT  intervals of  12 leads  in  every one minute  were  automatically
measured  for  24  hours  by  computerized  QT  analysis  system  (QT  guard,
Marquette  Medical  System)  from which QTd  and  QTc  dispersion  (QTcd)
were calculated. We  also calculated QTd  variability  from  mean QTc  disper-
sion (MQTcd)  and standard  deviation of QTcd (SDQTcd), both  during day
time(D, 12:00-18:00)  and  at night  (N, 0:00-6:00).  Results: In group A, both
D-MQTcd  and N-MQTcd  were longer  than  those  in control group, and so
as D-SDQTcd  and N-SDQTcd, while, in group B, D-MQTcd,  N-MQTcd,
D-SDQTcd  and  N-SDQTcd  were  same  as  those  in  control  groups.  D-
SDQTcd  is  approximately  2  times  larger  than  N-SDQTcd  in  group  A.
Conclusion: The  patients  with LQTS who  have cardiac  events  at rest, have a
greater  dispersion  of  ventricular  depolarization  time  and  QTd  variability,
especially  in day time. The variability of QT dispersion may provide an  infor-
mation about  the difference  between LQT1 and LQT2.

P1163
Clinical  observations  on  polymorphic  ventricular  tachyarrhythmias
in  the absence of structural  heart disease  in the  youth.
Fernando  E.  S.  Cruz  Filho,  Luiz  Roberto  Leite,  Celia  M.  Silva,  Angelo  A.  V. de
Paola, March  L.A.  Fagundes, Silvia  H.  Boghossiatijose  Carlos Ribeiro, Rubertial  R.
Santos, Roberto  M.  S. Si,  Lutgarde M.  S. Vanheusden, Ivan  G.  Maia.
Institute  de  Cardiologia, Av.  Canal  de Marapendi  2500  Bl  1  apt  503-  Barra da
Tijuca -, Rio  de Janeiro, Brazil

Background: Polymorphic Ventricular  tachyarrhythmias  (PVT), namely cate-
cholaminergic  ventricular  tachyarrhythmia  (CVT)  occur  in  young  healthy
children  and  may  cause  syncope  or sudden  cardiac  death  (SCD). Methods:
This  study  was  designed  to  evaluate  distinct  clinical  characteristics  in  six
patients presenting PVT such  as: age of first syncope, age of diagnosis and rate
of syncope  and cardiac arrest. Results:The age of first syncope  was 9.3 +  4.4
yrs  and  the  diagnosis  was only  achieved  at  14.1  -t-  5.4  yrs. Despite  the  high
number  of syncopal episodes of 6.0 +5.0  yrs  and  a  50 % rate of cardiac arrest
in  this population  an  ’epilepsy"  was first  misdiagnosis  in  50  % of cases. The
diagnosis was easily achieved during a 24 hs ambulatory Holter monitoring or
treadmill testing. Conclusions: 1-The  current study demonstrates that patients
presenting syncope  episodes  should  be  seen  by a  cardiology  in order  to  rule
outVT  as the  cause  of  potential  malignant  symptoms. 2-The  diagnosis  of
CVT can  easily be done with a 24hs Holter  monitoring.

PI 164
Asymptomatic  ventricular  pre-excitation  in  children  and  adoles-
cents, a  15-years follow-up  study
B.Sarubbi,  G.Scognamiglio,  V.Duaeschi,  G.Limotigelli,  G.Pacileo,  C.Pisacane,
R.Calabrb
Division  ofPaedianic  Cardiology,  University of Naples,  Monaldi  Hospital,  Via Tino  di
Camaino  23,  Napoli,  Italy

Background:  Diagnostic  assessment  and  treatment  have  been  described  in
detail in symptmatic Wolff-Parkinson-White  syndrome, but little  information
exists about  significance  and prognosis  of discovering  ventricular  pre-excita-
tion(VPE) on a routine ECG in asymptomatic children. Aim of the study was
to examine retrospectively the follow-up  of a cohort  of children with asymp-
tomatic VPE, referred  during  15-years time  to our  Unit. Methods: Forty-one
patients(18F/23M)  found  incidentally  to have VPE  on  a  12-lead ECG, were
referred  to  our  Division  between  1985  and  2000.Patients  were  considered
asymptomatic  if they had no documented tachycardia and no history of palpi-
tations. All the patients underwent clinical examination, Echocardiogram, 24-
hour  ECG  Holter  and,  when  possible,  exercise  test.  In  the  absence  of
symptoms, patients  were  seen  in outpatient  clinic  at  6̂12 month  intervals
after  the  presentation. Lost  ofVPE  was defined  as the  absence of  electrocar-
diographic signs ofVPE  for more than 3 consecutive controls. Results:Age at
presentation varied from  1 month to  17 years. Follow-up  time ranged from 6
months  to  15  years. Ten  patients(24%)  exhibited  congenital  heart  disease
together  with VPE.  In  25  patients  the  pathway  localisation,  according  to
Fitzpatrick  criteria,  was right(l  postero-lateral,  8  antero-lateral,  8 antero-
septal, 3 midseptal  and  5 postero-septal), in  16 patients  the  pathway  localisa-
tion  was left  (7 antero-lateral, 7 postero-septal  and  2  postero-lateral).During

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


318  Cardiology in the Young: Vol. 11. Suppl.  1

the  follow-up,  13 patients  were found  to  have intermittent VPE  and  4 to  have
complete  lost  ofVPE. During  follow-up  6 patients  were  referred  to  the  Unit
with  symptomatic  supraventricular  tachycardia  and  underwent  treatment.
Fourteen  patients  underwent  electrophysiological  study, 6/14  patients(46%)
experienced  sustained  supraventricular  tachycardia. Conclusion:VPE  found  on
routine ECG in a healthy children has generally an excellent prognosis. However
as changes  in  the  electrophysiologic  properties  of  the  accessory  pathway  may
alter the risk of arrhydimia, great attention  is request in the follow-up.

P1165
QT  and  corrected  QT  dispersion  in  children  with  aortic  valve
anomaly.
A.Tomik,A.  Piorecka-Makula,T.  Floriaiiczyk,  M.  Wroblewska-Kaluzewska
ul.  Marszalkowska  24,  00-576  Warszawa,  Poland, Warsaw,  Poland

Increased  dispersion  of repolarisation  may  contribute  to  an increased  risk  of
ventricular arrhythmia. The aim of the study was to asses QT and QTc  disper-
sion and type of arrhythmia  in children with congenital  aortic  valve anomaly.
61 children  (46 boys and  15 girls), aged 5 to  17 years, participated  in this study.
Q T  and  QTc  dispersion  (dQT, dQTc)  defined  as  a  difference  between
maximal  and  minimal  QT  and  QTc  intervals  occurring  in  any  of  12  leads
surface  ECG  were  measured  manually  by  two  observers. The  QTc  interval
was  calculated  using  Bazett’s  formula. Arrhythmia  was  diagnosed  in  Holter
ECG monitoring. 42 normal, age-matched, subjects served  as a control group.
Patients were divided into 2 groups. First group consisted of 15 children  with
isolated  aortic  stenosis  (AS), second  of  46  children  with  aortic  stenosis  and
insufficiency  (AS+IA). Non-sustained  ventricular  tachycardia  was  diagnosed
only  in  1 patient  with AS+IA in whom dQT  was 0,06s  and dQTc  0,06s. No
complex  arrhythmia  was diagnosed  in AS and control  group. Comparison  of
dQT  and dQTc  values in following  groups: AS (table  1) and AS+IA  (table  2)
versus control  group  and AS versus AS+IA  (table  3) group, is shown  below:
Table  1 Table 2 Table 3 Conclusions:  1. QT  and QTc  dispersion  were  higher
in children with  SA and SA+IA compared to control group. 2. No  differences
of Q T  and  QTc  dispersion  between  SA and  SA  +  IA both  were  found.  3.
Increased QT and QTc  dispersion in children with aortic  valve anomaly may
indicate  increased risk of ventricular  arrhythmia.

PI 166
Heart  rate  variability  in  children  with  congenital  aortic  valve
pathology.
A.  Piorecka-Makula,A.Tomik,T.  Florianczyk,  M.  Wroblewska-Kaluzewska
ul.  Marszalkowska  24;  005̂76  Warszawa,  Poland, Warsaw,  Poland

The  aim of the  study  was to  analyse  heart  rate  variability  (HRV)  in  children
with  congenital  pathology  of  the  aortic  valve. 25  children  aged  5 to  7 years
participated  in  this  study, 9  of them  had  isolated  aortic  stenosis  (AS), 16  had
aortic stenosis with aortic regurgitation  (AS + AR). All children were in I and
II  group  according  to  NYHA.  In  all  patients  diagnosis  was  established  by
Echo-2D+colour  Doppler  imagine. Ejection  fraction  was within  normal
range in  all children  and ranged  from  60%-84%. 24 hour ECG Holter moni-
toring  was performed  in  all  to  analyse arrhythmia  and HRV Only  one  child
had  complex  arrhythmia  ^  ventricular  tachycardia.Time  domain  analysis  of
HRV  was  performed.  Received  values  of  HRV  were  compered  (using
Student  test) with the  values of the control  group, which consisted 20 healthy
children  aged  6  to  15  years. The  results  are  shown  in  table  1: Table  1
Conclusions:  1.  In  children  with  isolated  aortic  stenosis  and  with  aortic
stenosis coexisting with aortic  regurgitation  parameters of time domain anal-
ysis  were  significantly  decreased.  2. Low  heart  rate  variability  may  indicate
endanger of cardiac  arrhythmia.

P1167
Behavior  of  the  evoked  response  for  automatic  pacing  threshold
adjustment  (Autocapture)  in  combination  with  steroid  eluting
epicardial  leads
Jan-Hendrik  Nuernbergjoachim  Hebe,Julia  Krulz,  Peter Ernst  Lange
German  Heart  Center  Berlin  ^  Dept.for  Congenital  Heart  Disease,  Augustenburger
Platz  1, Berlin,  Germany

The  efficacy  and  safety  of beat-to-beat  capture  confirmation  and  automatic
output  regulation  of  Pacesetter’s  Autocapture(AC)-algorithm  had  been
confirmed  for  tranvenous  leads in  an adult  patient  cohort, but  its  application
for  pacing  with  epicardial  leads  in  infants  with  congenital  heart  disease  is
limited.To gain more information  about the behavior  of the evoked response
(ER)  this  animal  study  was  initated.  Method:  In  11  Gottingen  minipigs
(72̂3kg) an epicardial steroid eluting lead (Medtronic  CapSureEpi  4968)  was

fixed  on  the  right  ventricle  and  connected  with  a  Pacesetter  Microny  SR
pacemaker  (PM) prior to transvenous high frequency  ablation of the av-node.
During continuous ventricular  pacing (120/min)  monthly PM  interrogation
for  1  year was performed.As  a high evoked response (ER) to lead polarization
(LP) ratio ensures  safe AC-function  the progression of ER  and LP were eval-
uated  at  0.21/0.37/0.49/0.7/1.0  ms  pulsewidth  (PW). Additionally  pacing
threshold (THRESH)  at 0.21/0.49/1.0  ms PW and sensing threshold  (SENS)
were  determined. The  table  summarizes  the  data  at PW  0.49  ms. The  mean
ER  shows a stable behavior  with  time but  there  is significant  interindividual
variation. LP and PW show a direct proportional correlation. Conclusion:The
combination  of  PMs  with  the Autocapture-algorithm  and  steroid  eluting
epicardial  leads  is  possible  but  the  interindividual  ER-variability  warrents
individual  verification  of the ER  and LP stability to ensure  safe AC-function.

P1168
Volume  expansion  prevents tilt-induced  syncope.
VilhfaneJ., Edmonds, H.L.Jr.
Louisville, Kentucky,  USA.

Spatially resolved near-infrared  spectroscopy (NIRS)  was used as an objective,
continuous, non-invasive  measure  of perfusion  in  children  with  a history  of
unexplained  syncope. It  assessed change  in  regional  tissue  oxygen  saturation
(rSO2)  with  upright  tilt. During  15-minute  70§  upright  tilt, gastrocnemius
and  frontal  cerebral  cortical  rSO2  each  decreased  an  average  23% in  13
patients (6 requiring an additional isoproterenol challenge) who had a positive
syncopal  response. In contrast, only gastrocnemius rSO2 decreased  (21 –11%,
P<001)  in negative responders (n=6).After  normal saline volume loading (15
ml/kg)  and  repeat  tilt-testing, no  syncope  was observed. On  retest, despite a
similar  magnitude  of  gastrocnemius  desaturation,  cortical  rSO2  values  in
previously  positive responders declined  from  supine  baseline only  an average
of 8+6% (P<001).These results suggest that  1) volume expansion can prevent
posturally  mediated  syncope  and  2) NIRS  reliably  and  objectively  discrimi-
nates  positive  syncopal  responders  from  non-responders. The  benefit  of
volume  expansion  may  occur  by  redistribution  of  hemoglobin  through
reduction  of lower body venous pooling.

PI 169
An  original  mathematical  formula  for  computerized  generation  of
normal  12- leads  electrocardiograph}-  and  different  cardiac  diseases:
a  near  view  to  perfect  mathematical  mapping  of  normal  and
abnormal  electrocardiograms
Abbasi  VR
Shiraz  University  Of  Medical Sciences,Faculty  OfMcdicitieJrati,  No  33,Bozorgmchr
Shomali  2  St,Sajjad  Blvd,Mashhad,han,  Fars,  Shiraz,  Iran

Introduction:  ’Mathematics  is  a construct  of  the  human  mind  capable  of
reflecting  in  symbols  the  reality  of  physical  and  physiological  events.  (Dr.
BarmakYaghoobian)  Automated  interpretation  of  electrocardiograms  has
been put  into  wide  use by less-experienced  physicians, and other  health-care
professionals. The  generation  and  interpretation  of  normal  and  abnormal
electrocardiograms  through  mathematical  methods  have been  major  areas of
research  for  several  decades  and  there  already  exists software  capable of such
generation  and interpretation.  If we consider  the  electrocardiograph  to  be a
Cartesian  plane, the  data  from  each lead can be represented by a cyclic math-
ematical  function  correlating  voltage  to  the  independent  variable  of  time:
Voltage=f (time).The ECG strip, then, is simply a two-dimensional plot of the
heart’s  electrical  activity  along  the  axis  of time. This  paper  presents  a  new
mathematical  function,  which,  for  the  first  time,  is  capable  of  generating
normal  12-lead  ECG’s  and  nearly  all  patterns  of  abnormal  electrocardio-
grams.  Materials  and  Methods:  Using  the  Quick-Basic  programming
language on  the personal  computer, the  mathematical  function  most  closely
approximating the morphology of electrocardiograms was found through trial
and error. When the crude features of the formula  were worked out, the coef-
ficients  were  refined  based  on  the  known  parameters  of  each  lead  that
composed  the  12-lead  ECG. These  parameters  include: the  width  of  each
wave  (wn): height of each  wave (hn), rate of each wave (rn); the phase  differ-
ence  of each  wave relative to the second peak(R  wave) of the QRS  complex
(delta  en); the  PR, QRS, and  QT  intervals; and  the  ST  and  PR  segments.
Using these parameters, the coefficients  for generating normal  12-lead ECGs,
and  some  known  patterns  of abnormal  ECG’s, were  calculated. Results  and
Conclusions: The  twenty-eight  coefficients  of  the  formula  for  generating a
normal  12-lead ECG’s  are presented  in  a  12.28 matrix. A similar, but  larger,
matrix has been partially completed representing patterns of electrical  abnor-
mality  common  to  some  cardiac  diseases  -  hopefully,  this  project  will
be  complete  in  the  near  future. The  basic  function  is  flexible  enough  to

https://doi.org/10.1017/S1047951100012142 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951100012142


3rd World Congress of Pediatric Cardiology & Cardiac Surgery  319

incorporate  multiple  abnormalities  in  a  single  electrocardiogram.  In  this
dynamic, two -  dimensional model  of eclectrocardiography, each  electrocar-
diographic  permutation  of  disease  can  be  approximated  through  the  equa-
tion. The  parametrical  approach  of  the  function  allows  for  near-perfect
replication of the electric signatures of cardiovascular  disease. By correlating a
patient’s electrocardiograph  with the function,  the  resultant  equation  can be
compared with known equations of disease and a diagnosis made by an auto-
mated system. While the technology  is very promising, the complexity of the
real  world  of  electocardiography,  may be  difficult  to  simulate  in  the  ideal
language of mathematics. The  efficacy  and accuracy of this system in the clin-
ical settings still requires much more research and testing to reliably serve our
healthcare provides.

P1170
Single  midline  approach  Tor intermuscular  abdominal  implantation
of
Benjacholamas, V,  Chotivittayatarakorn,  P., Lertsupchareon, P., Muangmingsuk,  S.,
Khotigphatthatiayothin.
Pediatric  Cardiac Surgeon, Rama  Iv  Road,  Pratumwati,  Bangkok, Tltailatid

Background.There  were many approaches and techniques for  epicardial pace-
maker implantation in children. Development of steroid eluting epicardial lead
has  offered  new  therapeutic  and  surgical  opportunities.  Methods.  Single
midline  approaches  was used  for  placement  of both  epicardial  electrodes and
pacemaker  generator. The  platinized  porous-tipped  steroid  eluting  epicardial
leads  were  used  in  all patients. There  were  twelve  children  underwent  these
techniques. The  mean  age  was  1.5  years  (range, 2 days to  4  years). The  mean
operative  time  was  67  minutes  (range,  50  to  90  minutes).  Results. This
approach  was successful  in  all  patients. The  pacemaker  worked  well  without
any  postoperative  complications. Conclusion.  Placement  of  the  platinized
porous-tipped  steroid  eluting  epicardial  leads  with  single  midline  approach
together with intermuscular abdominal  implantation of permanent  pacemaker
was rapid, simple and safe in children, expecially in small neonate and  infant.

P1171
Pacemaker  implantation  in  the pediatric  age  group: anything  new ?
Markus  K  Heiiiemaim,,  Matthias  Gass
Tlioracic  &  Cardiovascular Surgery, Tuebingeti University, Tuebingeti,  Germany

Background: Pacemaker implantation  in children often  necessitates an epimy-
ocardial  approach. Concerns  about  morbidity  and  unsatisfactory  stimulation
thresholds  keep  being  raised. A  single  surgeon  experience  was  analyzed.
Methods:  Between  6/1995  and  9/2000  137  pacemaker  operations  were
performed  in  106 patients  (age  1 day ^  19 years, median  4 years). Indications
were: postoperative  AV-block/sick-sinus-syndrome  66, bradyarrhythmia  in
univentricular  heart  disease  (Fontan  patients)  24, congenital  AV-block  14,
cardiomyopathy 2.83 W I ,  2 AAI, and  52 DDD  systems were implanted. In 7
older  patients  a  transvenous  route  was  taken. All  others  underwent  a  subx-
iphoid  approach  for  one-chamber  and  (re-)sternotomy  for  two-chamber
systems. In  epimyocardial  implantations, steroid-eluting  stitch-on  electrodes
were chosen for atrial,screw-in electrodes for ventricular stimulation. Results:
There  was no mortality or major  morbidity  and one wound infection. 4 chil-
dren  showed  chronically  elevated  thresholds  necessitating  repeated  opera-
tions. In 8 patients acute problems developed  (electrode loosening /  damage).
For the epimyocardial  systems stimulation  thresholds at 0.5ms  averaged  1.5V
(range  0.34̂.2V)  for the atrial  and  1.2V  (range 0.1-4.0V)  for the  ventricular
electrodes.With  the newest type of ventricular screw-in electrode (n=58) this
has come down to 0.75V  (range  0.12̂.0V). 50/52  two-chamber  systems are
functioning  in DDD mode. Conclusions:With  the small generators and opti-
mized  electrodes  available  today, excellent  stimulation  thresholds  can  be
achieved with epimyocardial access, and pacemaker placement poses no tech-
nical  problem  even  in  small  infants.  Epimyocardial  implantation  shows  no
morbidity, not even after resternotomy for two-chamber-systems, and remains
our preferred  technique.

P1172
P  wave  characteristics  before  and  after  trans-catheter  closure  of
secundum  atrial  septal  defects
Yip WCL,  Ho TF, Chan  KY, Quek SC
National  University Of  Singapore  &  Gleneagles  Medical Centre,  Singapore,
Singapore, Singapore

P maximum  (Pm)  and  dispersion  (Pd)  have been  used  as predictors  of atrial
dysrhythmias in adults. The purpose  of this study is to assess these parameters
before  and  after  transcatheter  closure  of ASD. Twenty  patients  (9  males,  11

females; mean[SD]  age at procedure  15.0(16.8] years)with isolated ASD who
had  undergone  transcatheter  device  closure  (18 Amplatzer  septal  occluders
and 2 Starflex occluders) and 20 age- and sex-matched controls were studied.
Resting  12-lead ECG  was used to  measure P  waves from  which  Pm  and  Pd
(difference  between  maximum  and  minimum  P  wave  durations)  were
derived. Patients had significandy  longer mean Pm (107.3[10.0] vs 85.8[12.3]
ms)  and  Pd  (40.3[12.4]  vs 25.1 [6.4] ms)  before  device  closure  compared  to
controls  (pO.OOOl). Significant  reduction  of mean  Pm  (99.2[11.0]  ms) and
mean  Pd (32.2[8.8]  ms) the next  day, compared  to  the pre-procedural  values
(p<0.05) remained roughly unchanged  up to 3 years of follow-up. Prolonged
atrial  conduction  time  and in-homogeneity  of  atrial  conduction  in  patients
with ASD were favorably  altered  by transcatheter closure.

P1173
Does  autocapture  compensate  for smaller device  batteries?
Bauersfeld U  1, Przibille  O  2, Ralm  M  1, Schuller H  3.
X  Uniivrsity  Children’s Hospital  Zurich,  University  Zurich,  Steinwiesstr. 15,  Zurich,
Switzerland;  2  II  Medical  Clinic,  University Mainz,  Germany;  3  University  Lund,
Sweden

Background:  Smaller  pulse  generators  facilitate  the  implantation  of  pacing
systems  in  pediatric  patients. Substantial  stimulation  energy  savings  were
demonstrated with AutoCapture  (AC) devices.We compared  device volume,
battery capacity, stimulation output and the experienced battery service life of
conventional  devices  with  corresponding  data  and  calculated  battery  life  of
AC devices which  have been  used  as replacement  units. Methods: In  7 chil-
dren,  aged  48+/-34  months  a  conventional  pacemaker  (Dash  2, Relay  4,
Marathon  1, Intermedics, connected  to  epicardial  pacing  leads  Medtronic
10366  CapSure  Epi)  was  replaced  by AC  devices  (Affinity  4, Regency  2,
Integrity  1, St.Jude)  due  to  battery depletion. Battery  life  calculation  of AC
devices  was  based  on  the  actual  percentage  pacing, pacing  mode (WIR  3,
DDD 4 patients), Holter acquired mean heart rate, lead impedance and pacing
threshold  as determined during 12+/-9 months  follow  up. Results: see table.
High  pacing  thresholds  precluded  AC  controlled  pacing  in  1  child.
Conclusion: AutoCapture  does not only compensate but significantly  extends
battery  service  life  despite  smaller  device  size  and  lower  battery  capacity  if
compared  to conventional devices.

P1174
Qrs  axis  in  isolated  perimembranous  ventricular  septal  defect  and
influences  of morphological  factors on  qrs  axis
Tutar HE,Atalay  S,Tiirkay  S,  imamogluA
Ankara  University  Medical School Dept.  Of  Pediatric Cardiology,  Ankara,Turkey

To detect  the  frequency  of  left  axis deviation  in  isolated  perimembranous
ventricular septal defects we retrospectively analyzed electrocardiograms of 59
patients, aged 8 months  to  15 years. Patients  were grouped  into  those having
ventricular  septal  aneurysm  formation  (n: 20)  and  those  who  did  not  have
ventricular septal aneurysm  (n: 39). Patients with  ventricular septal  aneurysm
were then stratified  into two groups according to the presence of left  ventric-
ular-to-right  atrial  shunt.  Four  hundred  age  and  sex-matched  healthy  chil-
dren served  as control  group. We found  that  12 (20.3  %) of 59  patients  with
isolated  perimembranous  ventricular  septal  defect  had  a  left  axis  deviation.
Left  axis  deviation  was more  prevalent  in  patients  with  ventricular  septal
aneurysm  (40  %)  than  without  ventricular  septal  aneurysm  (10.2  %)  (p  <
0.05). We  also found  that  incomplete  right bundle  branch  block pattern  was
more frequent  in patients with  ventricular septal aneurysm  (55 %), especially
who had left  ventricular-to-right  atrial shunt (75 %) than without  ventricular
septal aneurysm (10.2 %) (p <  0.001). However, we could not find significant
difference  between  patients  with  or  without  left  ventricular-to-right  atrial
shunt  for  the  incidence  of  left  axis  deviation  and  incomplete  right  bundle
branch  block  pattern.  Localization  of  perimembranous  ventricular  septal
defect  was not found  to have an effect  on frequency  of left  axis deviation and
incomplete  right  bundle  branch  block  pattern  in  this  patient  group.  In
patients with clinical findings of ventricular septal defect, the existence of  left
axis  deviation  especially  if  it  is associated  with  incomplete  right  bundle
branch block pattern, should raise the possibility of perimembranous ventric-
ular septal defect  with  ventricular septal aneurysm  formation.

P1175
Long  qt, sudden  infant  death syndrome  and maternal  alcoholism-  a
hypothesis
Krasemann T, Wtrnze  S,  Cehrmannf,  Loeser H,  VogtJ
Md,  Muensta,  Germany
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Prolonged  QT-interval  in ECG  in  the  newborn  is considered  to  be  a  risk
factor  for  the  sudden  infant  death  syndrome  (SIDS). Suspected  reasons  for
QT-prolongation  are genitic  variants either  familiar  or  as spontaneous muta-
tion. Newborn  babys of alcohol dependent  mothers might show  QT-prolon-
gation  during  their  withdrawal  syndrome  after  delivery. To  rule  out  a
longlasting effect  on QT duration ECG’s of 313 children with clinical signs of
alcoholic  embryopathy  were  analyzed.  Further  a  case  of a newborn  whose
mother  was alcohol  addict  is presented: Because  of  tachykardia  on  the  third
day  of  life  several ECG  were  obtained. On  the  third  day of  life  frequency
corrected  QT-interval  (QTc)  was 0,48s. During the next  days QTc  normal-
ized  without  any  treatment. We  presume  an  association  of  maternal  alco-
holism, QT-prolongation  and  SIDS. As long  as alcoholism is a hidden

P1176
Qt  duration: beat  to  beat holter-analysis  in healthy  children
Krasetnatm  T, BlumenbergJ,  Stompen  C,  CehrmannJ,  Kehl  HG,  VogtJ
Md,  Muenster,  Germany

Normal  values for QT duration  in routine-ECG  exist, the upper limit  is 0,44
s. No  data  was available yet  for QT  dynamics  in holter ECG. Today  software
for  automatic  analysis  of  QT  duration  in  24-h-ECG  exists.  We  use
Marquette-Hellige  system  MARS  8000  to  analyze QT  duration  in  healthy
children  aged  6̂14 years. Corrected QT  interval  (QTc)  during sleep, awak-
ening and physical  activity  are presented.The  results will be discussed.

P1177
Steerable  stylets  for  implanting  pacemaker  leads  in congenital  heart
disease  patients
Charles  I.  Berul,  Kathleen  S.  Barrett,  Mark  E.  Alexander,  Laura  M.  Bevilacqua,

Joseph  Forbess,John  K.  Triedman,  Edward  P. Walsh
Children’s  Hospital  Boston,  Harvard  Medical  School,  300  Longwood Avenue,  Ma,
Boston,  USA.

Children  with  congenital  heart  disease  have  challenges  in  lead  implantation
due  to  patient  size,  venous  anatomy  and  capacitance,  and  structural  heart
abnormalities. Nonstandard  endocardial  lead positions  are often  necessary  for
optimal  fixation  and  pacing performance  and  intraoperative  custom  shaping
of lead stylets frequently  becomes  necessary. A steerable  stylet  may have value
for this unique patient population.The purpose of this study was to review the
subjective  utility  of  a  transvenous  steerable  stylet  as  an  implantation  aid.
Methods: All  transvenous  pacemaker  implant  procedures  in  children  and
adults  with  congenital  heart  disease  at  a  single  institution  during  a  3-year
period  from  November  1997  to  November  2000  were  retrospectively
reviewed. The  LOCATOR  steerable  stylet  (St. Jude  Medical  CRMD)  was
utilized  if  an  eligible  lead  (Tendril  1388  or Tendril  SDX  1488,  St. Jude
Medical  CRMD)  took  longer  than  15 minutes  to  successfully  fixate  using
standard  techniques  with  manually  custom-shaped  stylets.  Measured
outcomes included subjective  value of each method, successful  anatomic  fixa-
tion,  electrical  implant  characteristics,  and  procedural  variables  including
lead-related  complications. Results: A  total  of  374  leads  in  237 patients  (age
25̂2, mean  15  years)  were  implanted  during  the  period.  LOCATOR-
compatible  (Tendril)  leads were utilized 77 times in 53 patients and  comprise
the analysis group. Leads were fixated within  15 minutes each with  acceptable
pacing  thresholds  and  intrinsic  sensing  in  72/77  leads  (94%)  using  manual
stylets, whereas LOCATOR  steerable stylets were utilized in 5 patients (mean
age  13 –  3 yr, p=NS  vs. manual  stylets). All 5 were  active-fixation  atrial  lead
implants  in patients with  repaired  congenital  heart  disease. All  LOCATOR-
assisted lead implants were successful with good intraoperative pacing charac-
teristics and no acute  complications. Conclusions:Although  not  necessary  for
the  vast majority  of pacemaker patients, a steerable stylet  may have utility  as a
tool  for  optimizing  pacing  lead  implantation  in  particularly  challenging
procedures.This study demonstrates the feasibility of using this implant tool in
children and congenital heart disease patients.

P1178
Evaluation  of  cardiac  reserved  function  by  dobutamine  stress  qt
dispersion  in  children  after  anthracycline  therapy.
Yohko  Uchikoba,  Ryuji  Fukazawa,Yasuhiro  Katsube,Takashi  Seki,Takashi  Ohkubo,
Yukio  Kuramochi,  Daichi  Fukumi,  Takeshi  Ikegami,  Shunichi  Ogawa
Nippon  Medical  School, Tokyo, Japan

Purpose: To  estimate  the  late Anthracycline  (ATC)  cardiotoxicity  by  dobu-
tamine  (DOB)  stress QT  dispersion  (QTd)  in patients with  cancer. Subjects:
13 patients  (aged  3̂18 years)  were  subjected(ATC  group), and 5  volunteers
were  control  (aged  8̂28  years: control  group). ATC  cumulative  doses  were

807̂60  mg/m2.  Methods:  Standard  12  lead  electrocardiograms  were
recorded.  QTds  were  measured  at  rest,  and  DOB  5  and  30  mg/kg/min
administration. Moreover, left ventricular ejection  fraction  (EF) was measured
and  calculated  by  2-DE  echo. We  compared  QTd  and  EF  values  at  rest  and
DOB30 mg/kg/min  administration  between  the two groups. Result: At rest,
QTd  of the two groups were similar.At DOB 5 and 30 mg/kg/min adminis-
tration., as showing the figure, QTds in ATC group were significantly  greater
thanthose  in control  group. Conclusions: DOB  stress QT  dispersion  will be
helpful  method  for  detection  of  late Anthracycline  cardiotoxicity,  especially
patients who cannot  tolerate physical ex
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Estimation of late anthracycline  cardiotoxicity  by dobutamine  stress
qt  dispersion  in patients with  cancer.
Yohko  Uchikoba,  Ryuji  Fukazawa,  Yasuhiro  Katsube, Takashi Seki,  Takashi  Ohkubo,
Yukio  Kuramochi, Daichi  Fukumi,  Takeshi  Ikegami, Shunichi  Ogawa
Nippon  Medical School, Tokyo,Japan

Purpose: To estimate  the  late Anthracycline  (ATC)  cardiotoxicity  by  dobu-
tamine  (DOB) stress QT  dispersion  (QTd)  in patients with  cancer. Subjects:
13 patients  (aged  3̂18 years)  were  subjected(ATC  group), and  5  volunteers
were  control  (aged  8-28  years: control  group). ATC  cumulative  doses  were
807̂60  mg/m2.  Methods:  Standard  12  lead  electrocardiograms  were
recorded.  QTds  were  measured  at  rest,  and  DOB  5  and  30  mg/kg/min
administration. Moreover, left ventricular ejection  fraction  (EF) was measured
and  calculated  by  2-D  echo. We  compared  QTd  and  EF  values  at  rest  and
DOB30 mg/kg/min  administration  between  the two groups. Result: At rest,
QTd of the two groups were similar.At DOB 5 and 30 mg/kg/min  adminis-
tration, as showing the  figure, QTds  in ATC group  were significantly  greater
than  those  in control  group. Conclusions: DOB  stress QT  dispersion  will be
helpful  method  for  detection  of  late Anthracycline  cardiotoxicity,  especially
patients who cannot  tolerate physical ex

P1180
Evaluation  of  permanent  pacing  systems  in  children  with  holter
monitoring
Gajic Z,  Ralm  M,  Baucrsfeld U.
University  Children’s  Hospital  Zurich,  University  Zurich,  Steinwiesstr.  75,  Zurich,
Switzerland

Background: Circadian  variations  in pacing and sensing thresholds  as well as
the appropriateness  of the actual device program settings may not be assessed
solely  with  regular  pacemaker  follow-up. We  therefore  evaluated  pacing
system  functions  in  children  with  Holter  monitoring. Methods: In  70 chil-
dren,  aged  8S+/-56  months, 92  pacing  systems  (22  replacement  systems)
were  implanted. Various  endocardial  leads  were  used  in  29  and  epicardial
leads  in  63  systems. Single  chamber (WIR)  systems  were  implanted  in  45
and  dual  chamber  systems  in  47  cases.  Congenital  cardiac  defects  were
present  in  44  children.  Indications  for  pacemaker  implantation  were
complete  atrioventricular block  in 48, sinus node  disease in 20 and long QT
syndrome  in  2 children. During  a median  follow-up  of  10 months  (range
0.11̂10  months)  197 Holter  monitorings  were  performed  (80  post  pacing
system  implantation,  117 during  regular  follow-up).  Holter  and  pacemaker
follow-up  data  were  retrospectively  analysed  for  pacing system  dysfunctions
and subsequent  device reprogramming. Results: Pacing system  dysfunctions
were found  in 51/197  (26%) Holter  (post  implantation  18) and consisted  of
atrial  sensing  dysfunction  in  22,  ventricular  sensing  dysfunction  in  18,
ventricular  pacing dysfunction  in 8 and atrial pacing dysfunction  in 3 Holter.
Pacing system dysfunctions  were corrected  after  37 Holter  by device repro-
gramming. The  safety  of pacing  was not jeopardized  after  14  Holter  where
device  reprogramming  was not  possible. Cardiac  defects  and epicardial  leads
were  no  risk  factors  for  pacing  system  dysfunctions.  Conclusion:  Pacing
system  dysfunctions  in children  are frequent  and  can be  accurately  analysed
by Holter  monitoring. Most  dysfunctions  can be corrected  by device repro-
gramming. Thus, Holter  monitoring  is a  valuable  tool  to  assure  the  correct
function  of a pacing system.

P1181
Characteristics  of  arioventricular  node  in  arioventricular  nodal
reentrant  tachycardia  and  dual  arioventricular  nodal  pathway  in
children  and  adolescents
Keiko  Toyohara,Yoshihide Nakamura,Yuuko  Tanihira,  Hiroshi Tasato
Division  OfPediatric  Cardiology, Kinki  University, Osaka  Prefecture, Osaka-Sayama
City,Japan
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We investigated the characteristics of arioventricular node in the electrophys-
iological  response to programmed  atrial  and ventricular  stimulation  between
common  form  of arioventricular  nodal reentrant  tachycardia  (AVNRT)  and
dual arioventricular nodal pathway (DAVNP) in children and adolescents.We
also  examined  the  change  of  the  response  in  AVNRT  before  and  after
radiofreqency  catheter  ablation  (RFCA). 26 AVNRT  patients  (mean  age  14
years, range  6̂26  years) compared to  13 DAVNP patients without  tachycardia
(mean  age  12  years, range  6̂25  years). We  found  AVNRT  patients  have a
longer antegrade  fast  pathway effective  refractory  period  (ERP)  (median  391
vs 326  ms, p=0.02)  and a shorter  retrograde VAERP (median  264 vs 322 ms,
p=0.01). 2 DAVNP patients have no retrogradeVA conduction.There  was no
difference  in antegrade  slow pathway ERP  (median  268  vs 257  ms) and AH
interval  at  antegrade  fast  pathway  ERP  (median  285  vs  256  ms).  After
successful  RFCA  in  all AVNRT  patients, antegrade  fast  pathway ERP  were
shortened  (median  391  vs  298  ms, p=0.01).  In  9  patients, antegrade  slow
pathway  remaind  and  one  echo  occurred, AH  interval  at  antegrade  fast
pathway ERP didn’t change. We found  a difference  of the  elecrophysiolosical
characteristics between AVNRT and DAVNP. Electrophysiological  changes of
slow pathway after RFCA in AVNRT were supposed to make an influence  o

P1182
Permanent  cardiac pacing with  an epicardial lead in a newborn with
congenital  heart  block
Olga  L. Bockeria
Bacouleu Scientific Center  For Cardiovascular Surgery, Moscow, Russia

Complete  heart  block  in child with structural  normal heart  is not  very  often
disease. Second  degree  atrioventricular  block  is  also  possible  to  find  in a
newborns. But there  is a big possibility to reverse it in a complete heart block
after  3 month. Aim. To  show  how  the  effective  cardiac  pacing  improve  the
symptoms of severe heart  failure  in small childen. Material. Newborn  49 cm,
2700g  have  a second  degree  cogenital  heart  block, structural  normal  heart,
min  heart  rate  was  55  bpm,  LV EF  was  60%, symptoms  of  heart  failure  as
edema, lever  incresing, wheeze, breath  rate  45 per  min. Mother  and  a baby
have  a high  value  of  anti  Ro  (SSA)  antibodies. We  decided  to  implant  a
permanent  pacemaker,  because  of  the  high  risk  of  complete  heart  block
formation  and  the  presents  of  severe  heart  failure. Operating  technique. We
used  the  left  thoracotomy  to achieve the  LV apex, where  were 2 ends of the
bipolar  lead  fixed.  (Medtronic  capsure-EPI  4968  epicardial  lead)  and  pace-
maker ’MicronySR+’  from  ’Pacesetter’  was implanted  in  subpectoral  pocket
on the left  side. Acute stimulation parameters were: sensitivity -  more then 20
mV, pacing threshold -  0.8V Results. In 6 month sensitivity stay constant, and
the pacing threshold  became 0.9 V.There were no symptoms of heart  failure.
Pacing  rate  was  120 bpm. Conclusion. Newborns  and  infants  with  a  high
degree  congenital  heart  block  need  permanent  cardiac pacing  if they  have a
bradicardia below 60 bpm and severe heart  failure.

P1183
Safety of Electrophysiologic  Interventions  in Pigs with an Amplatzer
Septal  Occluder
Hessian  PS,TitusJL,  Urness M,  HanY-M,  Kong H,  Cu  X,  Hunter  DW
University  Of  Minnesota  Medical School, Mintteapolis, Minttesota

The Amplatzer  Septal  Occluder  (ASO)  is constructed  from  a mesh of metal
wire. There  are  concerns  that  the  presence  of  such  a  device  can  confound
electrophysiologic  interventions  such  as  direct  current  shock  (DCS)  or
radiofrequency  ablation  (RFA), by inducing injurious  currents  or  dispersing
energy delivery. PURPOSE:To  evaluate the effects  of DCS and RFA on pigs
with  an ASO. METHODS:  (#1) We  performed  DCS  on  4  pigs  who  had
undergone ASO  implantation. Each  pig received  2  ’low-dose’ shocks  (mean
2.2 joules/kg)  and 1 "high-dose’shock  (mean 4.8 joules/kg). Immediate ECG
effects  were monitored; acute  (2 pigs) and chronic  (2 pigs)  tissue effects  were
assessed by gross and microscopic examination. (#2) We also performed  RFA
in 3 other minipigs, 2 of which had chronic ASO implants. Eight to  10 energy
applications were made in each pig, at analogous atrial sites both remote  from
and close to the ASO. Half the lesions were ’low-temperature’ (mean 52.1Ĉ)
and  half  were  ’high-temperature’  (mean  64.8Ĉ).  Gross  and  microscopic
histologic examinations of the atria were performed  acutely (1 pig) and  after
1 month  (2 pigs). RESULTS: (#1) All animals tolerated DCS without  devel-
oping secondary arrhythmias. All ECG tracings returned to baseline within 2
minutes of DCS. No  necropsy specimen demonstrated  acute burn or chronic
scar. (#2) The presence of an ASO did not  affect  energy delivery during RFA,
and did not  result in altered RFA lesions. CONCLUSIONS: DCS and RFA
are safe and feasible in pigs with an implanted ASO.

P1184
Outcome of Pediatric  Patients with Transvenous Pacemaker or Lead
Revision
Celiker,A.,  Kafali, C ,  Ozer, S.,  Ozme,  S.,
Hacettepe Univ, Culseren  Sokak  8/7  Maltepe,  Ankara,Turkey,

Transvenous  cardiac  pacing  has  become  standard  practice  for  children  who
require  pacing therapy. During  long-term  follow-up  many of these  children
may require  revision  or  explantation  of the  pacing. Our  aim  was to  evaluate
the outcome of transvenous pacing in children who underwent  pulse  gener-
ator or  lead revision. Between  1990-2000,26  patients  (pts) with  transvenous
pacing (17 male, 9 female) were enrolled in this study.The mean age of the pts
at  initial  pacemaker  implantation  was 7,4–3,9. The  indications  for  pacing
were  complete  atrioventricular  block  in  22 pts and  sick sinus syndrome  in 4
pts. Passive fixation  leads were used in 18 pts and active fixation leads in 8 pts.
The  leads  were  inserted  into  the  heart  via  right  subclavian  vein  and  left
subclavian  vein in  21 and 5 pts, respectively. They  were  placed  into  the  right
ventricle  (24 pts) and the right atrium (2 pts).Twenty-three  pts were paced in
the W I  mode, 2 in AAI mode  and one inVDD mode. The  mean  time  from
implant to revision was 52–26 months. In fourteen  of 26 pts, pulse generators
were  revised due to  elective  replacement  and lead revision  was performed  in
four pts. Indications for  lead revision included high threshold  (1), lead migra-
tion  (2)  and  infection  (1). In  five pts, both  battery  and  lead  were  replaced
because of elective replacement  (3),lead migration  (1) and infection  (1).After
lead replacement, 21 pts were paced in W I  mode, one  in AAI mode and one
in VDD  mode. Lead  removing  procedure  of 9  patients  was made by  simple
traction method  through  subclavian  vein. In 3 pts, leads were retained  in  the
subclavian  vein, which  were  of  passive  fixation  type. Twice  replacement  of
battery  and  lead  were  done  electiveiy  in  two  pts. One  of  these  leads  was
removed  by cook  lead  extraction  method  and  the  other  by  simple  traction.
Pacemaker  explantation  was  performed  in  four  pts, 3 of  them  had  normal
sinus rhythm and  the other had  recurrent  pocket  infection.  In conclusion,  1)
Pacemaker  replacement  in children  can be  performed  safely; 2)  Simple trac-
tion  is a useful  method  in most  of the patients.

P1185
Combined  intervention  and  radiofrequency  ablation  in  congenital
heart  disease.
JVDc  Giovanni,J  Vettukattil,  P Miller, M  Griffiths, D  Wilson.
Steelhouse  Lane, Birmingham,  United  Kingdom

Arrhythmias  can  co-exist  with  structural  congenital  heart  disease  or  they
may become acquired  as a result of previous surgical procedures. Arrhythmia
therapy  using radiofrequency  ablation has evolved over the  past  10 years and
catheter  intervention  techniques have reached new heights due  to  advanced
technology. We  described  combined  procedures  in  a group  of  patients  who
had  arrhythmias  as  well  as  mechanical  problems  both  of  which  required
treatment  and  were conducted  during the  same session. Seven patients  with
congenital  heart  disease  were  treated  for  an  arrhythmia  and  a  structural
defect.  Five  were  female  and  2  male  and  the  mean  age  ranged  from  4̂26
years  (mean  14.8 years).The  congenital  heart  disease consisted  of 2  patients
with  Ebstein’s  anomaly  and  atrial  septal  defect,  2  patients  with  obstructed
superior  vena cava following Mustard operation  for transposition of the great
arteries, 2 patients with atrial  septal defect  (1 with  concomitant  patent  arte-
rial duct)  and  1 patient  with  coronary  artery  fistula. The  arrhythmias  which
were ablated consisted  of atrial  flutter  in 2 patients, AV node re-entry  tachy-
cardia  in 2 patients and accessory pathways in 4 patients. The  interventional
procedures consisted of stent implantation in 2 patients, coil closure of patent
duct  in  1, atrial  septal  defect  closure  with  Amplatzer  device  in  3  and  coil
embolisation of coronary fistula in 1.There  were no complications  or deaths
but  1 patient  with  atrial  flutter  experienced  recurrence  but  with  better
control. Combined  radiofrequency  ablation  and intervention  is safe, feasible
and  desirable.  It  provides  quality  care  which  is  also  recommended  to
minimise  vessel trauma or when vessel access is limited because of congenital
anomalies or previous cannulation.

P1186
Influence  of  age  and  underlying  physiology  on  dispersion  of depo-
larization and repolarization in infants.
Bush,  DM.,  Hoffman,  T.M.,  Ro,  P.S., Vetter, V.L.,  Rhodes,  LA.
34th  & Civic  Center  Boulevard, Pennsylvania, Philadelphia,  USA.

Studies  have demonstrated  that  alterations  in  ventricular  loading  conditions
may alter  the  dispersion of  depolarization  & repolarization  (DDR). Little  is
known about  the  effects  of the underlying physiologic condition  (UPC)  and
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age, especially in the  very young, on DDR. A retrospective review of all pre-
surgical  electrocardiograms  (ECGs)  was performed  between  1/92  and  1/00
from  patients  with  Tetralogy  of  Fallot  with  Absent  Pulmonary  Valve
(TOFAPV,  eg  Pressure  & Volume  Load). Two  ECGs  from  patients  with
Tetralogy  of  Fallot  alone  (TOF, eg  Pressure  Load)  were  matched  on  surgical
date  along  with  two  normals  (NL)  matched  on  age. Shortest  and  longest
QRS,  QT, QTc.JT  & JTc  intervals  were  measured  on  the  10 ECGs  from
patients  with TOFAPV, 20  ECGs  from TOF  patients  and  20  ECGs  from
normals.  Results: Median  age  at  time  of  ECG  was  1,  55  and  2  days  for
TOFAPV.TOF, and NL groups respectively. Univariate  analysis demonstrated
no significant  difference  in dispersion of QRS, QT, QTcJT  or JTc  between
ECGs  from  TOFAPV  and  normal  patients, all  of  whom  had  the  same  age.
Dispersions  of QT  (p=0.04), QTc  (p=0.05),JT  (p=0.01)  & JTc  (p=0.02)
were  significantly  greater  in TOFAPV  patients  as compared  with TOF. Only
JT (p=0.02) &JTc  (p=0.02), however, were significant  when comparing TOF
to NL patients  (See Table). Conclusion: Age may  play a more  significant  role
than UPC  in determining  DDR.

P1187
Fifteen  Year  Experience  with  Endocardial  Pacing  in  Infants  and
Children
Henry  M.  Spotnitz,,  Michelle  D. Spotnitz,Alan  Weinberg, MS,  Robert  H.  Pass,Allan

J.  Hordof,, Welton  M.  Cersony
Department  of Surgery, 630  West  168th  Street,  NewYork,  USA.

While  transvenous  pacing  in  infants  and  children  has  been  described,  little
long-term follow-up  is available. Accordingly, we reviewed endocardial pacing
for  1985-2000 at Babies and Children’s Hospital in  106 patients 0-12  years of
age  at  the  initial  operation. Thirty-nine  of these were  less than  two years old
and  17  less  than  six  months  of  age. Fixed-screw,  7  french  unipolar  leads,
cephalic cutdown, and  an intracardiac  loop  allowing growth were  employed.
There  was  one  death  in  this  series, due  to  anesthesia  induced  heart  failure.
Kaplan-Meier  analysis  of  99  right  ventricular  leads  revealed  91% freedom
from  lead replacement  at three years, 90% at six years, and  82% at nine years.
This included  elective  lead replacement  at the time of generator  replacement
because  of patient  growth.  Stratified  by  age  at implant, lead survival  at  three
years was 95% for patients greater than six months of age and 78% for patients
less than  six months of age. Freedom  from  lead failure  in  46 right  atrial leads
was 76% at at 7 years. Average RV pacing threshold at reoperation was 1.1 –0.3
volts and 2.2–0.8 milliamps, with an average R  wave of 9.8+5.2  millivolts.We
conclude  that  endocardial  pacing in infants  and children  with  this  technique
produces excellent clinical results.

P1188
Changes  in  pressure  overload  in  congenital  heart  disease:  evidence
for  mechano-electrical  feedback  in  humans
B.Sarubbi,  R.Calvanese,  V.Ducceschi,  B.Mercurio,  G.Santoro,  M.Cappelli  Bigazzi,
M.  C. Russo,  R.  Calabro.
Division  ofPaediatric  Cardiology-  II  University  of Naples  ^  Monaldi  Hospital  Naples
^  Napoli,  Italy

Background: Basic research and animal experiments  have shown electrophys-
iological  changes  during  or  after  changes  in  mechanical  loading.  Electrical
instability, following mechanical stretch, has been observed  as development  of
afterdepolarization  and  in terms of increased  dispersion of refractoriness  and
repolarization.The  aim of the study was to evaluate ventricular  repolarization
time  indexes  following  acute  changes  in  left  ventricular  pressure  in  humans.
Material  and  methods. The  study  group  comprised  25  pts  (17M/8F, aged 2
days  ^  24  years)  affected  by  severe  congenital  aortic  stenosis  and  25  pts
(15M/10F, aged  6  months  ^  11 years)  with  severe  coartaction  of  aorta  who
underwent  respectively  successful  balloon  valvuloplasty  and  angioplasty.
Ventricular  repolarization  was evaluated before  and after  the procedures both
in terms of absolute measures (JTc, QTc)  and in terms of dispersion  across the
myocardium: QTc  dispersion  (QTcD), JTc  dispersion  (JTcD) andT-peak  to
T-end  interval  (Tp-Te). Results. Patients  with  severe  aortic  stenosis  showed
following  balloon  valvuloplasty  a significant  decrease  in  ventricular  repolar-
ization  indexes:  JTc  (353.2–27.7vs341.6–25.7;  p=0.008)  and  QTc
(447–22.2vs437.2–19.7;p=0.01)  and dispersion of ventricular  repolarization
indexes:  QTD  (44.3+16.5vs30.2–17:  p=0.0002),  QTcD  (60.9121.1
vs39.1–20.7;  p=0.0001),  JTD  (48.8–25.6vs32.9–18.1;  p=0.01),  JTcD
(64.4–25.4vs42.5–23.1;p=0.0002)  and Tp-Te  (114–13.4vsl08.6–14.9;
p=0.04). Similarly, patients with severe coartaction  of aorta showed  following
balloon  angioplasty  a  significant  decrease  in  ventricular  repolarization
indexes: JTc  (340.1–18.7vs330.9–23.6; p=0.05)  and  QTc  (443.3–17.4vs
433.9–13.1;  p=0.01)  and  dispersion  of  ventricular  repolarization  indexes:

QTD  (48.9–10.5vs33.6–10:  p=0.0001),  QTcD  (70.3–24vs49.2–16;
p=0.003),JTD  (63–41.3vs38–l3.2;  p=0.01), JTcD  (93.2–67.1vs52–15.7;
p=0.008) andTp-Te (105–19vs94.6–24.5; p=0.05). Conclusions. Changes in
haemodynamic  loading  can  produce  electrophysiological  effects  in  humans.
Acute reduction in left ventricular pressure overload, following balloon valvu-
loplasty  and  angioplasty,  decreases  electrical  instability,  as  expressed  by
ventricular repolarization time shortening both in terms of absolute measures
and in terms of depolarization  across the myocardium.
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Age-related  differences  of  direct  cardiac  effects  of  cisapride:  a
narrower  safety  range  in  the young  hearts
Mei-Hwan  Wu, Ming-Jai  Su,  Selma  Siu-Mun  Sun,
Department  of Pediatrics; and  Pharmacology,  Medical  College,  National  Taiwan
University, Taipei, Taiwan

Background. Cisapride  is a  prokinetic  agent  and  is  widely  used  to  treat  the
gastrointestinal  motility-related  disorders  in  adults  and  children. However,  it
has been  associated  with  QT  prolongation,  torsades  de  pointes  and  cardiac
arrest.The  cellular mechanism  for  these events may be related  to a blockade of
IKr . Methods.The  direct  effects  of cisapride on cardiac conduction  properties
were  assessed in the  neonatal  (<  7 days)  and  adult  (>  3 months)  rabbit  hearts
with  LangendorfF-perfusion.  Results. Cisparide  at clinically  relevant  dose  (0.1
_M) could  significantly  prolong the refractoriness  of the  His-Purkinje  system
and  the  conduction  through  this  system  at  shorter  coupling  interval. The
recovery  curve  of His-Purkinje  system  (H2V2  versus H1H2  relation)  was
shifted  to  right  dose-dependently. The  corrected  QT  interval  was  also
prolonged. The  degree  of  prolongation  of  these  parameters  was  significantly
more in the neonates than in the adults. The  ventricular  refractory  period  was
lengthened  only  in  the  neonates. At  higher  concentrations  (0.3  and  1 _M),
cisapride caused 2:1  AV block below the His bundle in the neonates but not in
the adults.The AV nodal refractory  period was also prolonged  and its recovery
curve was shifted to right in both the neonate and the adult. Conclusion. In the
neonatal  hearts, cisapride  at  clinically  relevant  dose  prolonged  the  refractori-
ness  of the  His-Purkinje  system  and  the  ventricular  tissue, and  consequendy
the QT  interval. Such modification  may even progress to pseudo-AV block at
higher concentrations. Such susceptibility to cisapride may indicate a narrower
therapeutic  safety range in the young hearts.

PI 190
Expression  of connexin  ex  43 in children with  tetrallogy of  Fallot.
KolczJ.,  Rajwa  B.,  DrukalaJ.,  Malec  E.
Polish-American Institut  Of  Pediatry, Cracow,  Poland

Gap junctions created by a family  of connexin proteins  play a key role in  the
development  of human  heart. The  right  ventricular  outflow  tract  (RVOT)
abnormalities  were shown  to  be  linked  with  increased  or  decreased  level  of
expression of connexin Cx43.The RVOT narrowing, stenosis or atresia of the
main pulmonary artery and hypertrophy of the right ventricle are observed in
tetrallogy  of  Fallot  (TOF). The  aim of the  present  study  is to  determine  the
organisation  and expression  of connexin  Cx43 on  the  surface  of  cardiomy-
ocytes obtained during surgery forTOF.These  prepared  cells were compared
with  cardiomyocytes  collected  from  patients  without  RVOT  pathology.
Cardiomyocytes  isolated  from  tissue  biopsy  (14  patients  with TOF  aged  3
weeks  -  6  mondis, weighing  4 -  6.2  kg  and  8  patients  aging  2  weeks -  5
months,  weighing  2.8  -  6.7  kg  as  controls)  were  cultured  on  collagen
substratum,  fixed  and  labelled  with  anti-human  Cx43  antibodies  for  laser
scanning  confocal  microscopy.  Suspension  of  the  cardiomyocytes  was
prepared  for flow cytometry.The  3D images of Cx43 fluorescence revealed a
three-dimensional  distribution  of  connexons  on  the  surface  of  a  single
cardiomyocytes. The  level  of  expression  of  Cx  43  was determined  by flow
cytometry. Cardiomyocytes from TOF hearts and RVOT non-defected  hearts
differ  in  organisation  and  expression  of  Cx  43. Cardiomyocytes  from  TOF
hearts  reveal  a significant  increase  of  Cx43  compared  with  the  controls
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(p<0.05). In theTOF hearts the protein  is situated on the entire surface of the
cell. In the control group cardiomyocytes contain less protein localised within
the intercalated  disks. Disturbances of distribution and expression of Cx43 in
TOF hearts are observed.They may influence  the development ofTOF  in the
course of cardiac morphogenesis.

P1191
An  histopathological  study  of  pedicle  and  free  autologous  pericar-
dial patches on pulmonary  arteries
Fujiwara K,  NaitoY,  Hayashi  H,  Komai  H,  NoguchiY,Yamamoto  S,  Iwahashi  M
Dept  CfTlioracic  And  Cardioxvtsc  Surg, Wakayama  Medical  University,  Wakayama,
Japan

We  experimentally  assessed  the  growth  potential  and  histopathlogical
behavior  of  pedicle  and  free  autologous  pericardial  patches  on  pulmonary
arteries. Ten  beagle  dogs, 3 months  old, had  pulmonary  artery  (PA)  patch
grafting in which an autologous pericardium  was placed on half of the left PA
wall. They  were  divided  into  two  groups, a pedicle  patch  group  (P group:
n=5), and a free patch group  (F group: n=5).The  size of left  PA was measured
by  angiography  at  3 months, 6 months  and  12 months  after  the  procedure.
After  12 months, the animals were sacrificed  and all left  PAs examined macro-
scopically  and  microscopically. Body  weights  increased  significantly  from
7.0–1.0kg  to  10.6+1.6  in  the  P  group(p<0.05)  and  from  6.910.5  to
11.8–0.4 in the F group(p<0.05).The  diameter of the  left  PAs also increased
significantly, from  6.6+0.4mm  to 7.6–0.9  in the P group  (p<0.05)  and  from
6.910.7  to 8.612.0  in the  F group. In both  groups, histopathological  studies
showed  that  the autologous pericardial  patches  consisted  of  an  endothelium
layer and a mature smooth muscle layer containing elastic fibers. Patches in the
P group were significantly  thicker than those in the F group, and in 3(60%) of
the 5 in the P group, calcium deposits were observed, whereas  they were not
observed in the F group.These results suggest that pedicle and free  autologous
pericardiums have growth potential. However, the pedicle pericardium  is not
superior  to  free  one  as a patch material on pulmonary arteries.

P1192
Leukocyte  migration  induced  by pediatric  cardiac  surgery
Hambsch,J.,Tarnok,A.,  Schmidt,J.,  Osmancik,  P., Pipek,  M.,  Schneider,  P.
Paediatric Cardiology,  Hcrzzcntrum  Leipzig  GmbH.  University  Hospital,  Leipzig,
Germany

Aim: The  immune  response  after  cardiac  surgery  with  cardiopulmonary
bypass  (CPB)  contributes  to  the  sometimes  adverse  outcome  with  capillary
leakage  and migration  of activated  cells to  sites of inflammation.This  migra-
tion  may  be  induced  by  attractant  and  repellent  chemokines  acting  in
concert. Method: We  established  a  chemotaxis  assay  for  peripheral  blood
leukocytes  (PBL). PBL  from  healthy  donors  were  isolated  and  placed  into a
migration chamber separated  from a second lower chamber  filled with patient
serum  by  a  filter  (pore  width  3sm). After  incubation  (lh,  5% CO2,  37Ĉ)
cells from  top and bottom chamber  were removed  and stained with a cocktail
of 7 monoclonal  antibodies  for leuko- and lymphocyte  subsets  and  analysed
on  a dual  Laser FCM. From both  chambers  the  total  number  of cells recov-
ered  was 5-15% below  that  of  the  initial  cell  number  due  to  attachment  of
migrating  cells to the  pores  of the  filter. These  cells belong to  the  migrating
compartment  and were quantified  by Laser Scanning Cytometers  (LSC)  after
staining of nucleated cells and the whole filter  was analysed. Results: Increased
chemotactic  activity started  at onset of anaesthesia  followed  by a phase of low
activity immediately  after  surgery and a second phase of high activity  at post-
operative  days  1̂2.  In  the  first  phase  mainly  monocytes  and  NK-cells
migrated.The in vitro results correlated with results obtained by immunophe-
notyping of circulating PBL of the  same patients showing that  at CPB onset
monocyte  and  NK-cell  count  increases. After  surgery T-  and  B-cell  count
decreased  probably  due  to  homing  into  lymphatic  tissues. Conclusion:  In
chemotaxis  assays  with  low  amount  of  available  serum  and  blood  the
combined  use of FCM  and  LSC proved  as a useful  tool  for  analysis. During
paediatric  cardiac  surgery  the  chemotactic  activity  of  the  serum  changes
following characteristic patterns.

P1193
Re-oxygenation  does not  reverse chronic  hypoxia
Corno AF, Milano  C,  Satnaja M,  von Segesser LK
Centre  Hospitalier Universitaire Vaudois, Vaud, Lausanne,  Switzerland

Previous exposure to chronic hypoxia  is generally considered detrimental  for
myocardial  performance  in  children  with  cyanotic  congenital  heart  defects
exposed  to  re-oxygenation  at  the  time of  intracardiac  repair. We  decided  to

compare hearts exposed to chronic hypoxia followed  by re-oxygenation  with
normoxic  hearts  made  acutely  hypoxic  and  re-oxygenated.  Five-week  old
Sprague-Dawley  rats were  continuously  maintained  either  in a hypoxic  (O2
content=10%)  or  normoxic  (O2  content=21%)  environment  for  2  weeks
(n=9 per group). At the end of this period hypoxic  rats presented with  lower
body weight (18215  vs 351113g, P<0.0001), higher heart/body weight ratio
(6.1010.25  vs 3.7410.04mg/g,P<0.0001)  and higher hematocrit  (6912  vs
4012%, P<0.0001)  than  normoxic  rats. Hearts  of both  groups of rats were
isolated  and connected  to  the  Langendorff  hypoxic  perfusion  (10% oxygen
content, flow=15 ml/min)  for 30 minutes. At the end of the hypoxic  perfu-
sion  the  coronary  vascular  resistance  was lower  in  hypoxic  than  normoxic
hearts  (1.71+0.11  vs  2.2310.12mmHgXminXgXml-l,  P<0.005),  the
lactate release was lower (4.4+0.3 vs 10.5i0.4aeM/min), without  significant
difference  with  regard  to  the  LVDPXHR  (6.910.8  vs  8.0+0.5mm
Hg/min/1000, =NS).A11 hearts then underwent  30 minutes of re-oxygena-
tion  (100%  oxygen  content,  flow=15  ml/min).  At  the  end  of  the  re-
oxygenation  the  LVEDP  was  higher  in  hypoxic  than  normoxic  hearts
(7.7+0.5  vs 5.510.5mmHg, P<0.01), the LVDPXHR  was lower  (13.912.0
vs 19.511.4mmHg/min/1000,  P<0.05)  and  the  oxygen  uptake  was  lower
(7.410.6  vs  9.210.2aeM  /min, PO.01).  Coronary  vascular  resistance  was
lower  in  hypoxic  than  in  normoxic  hearts  (2.8010.19  vs
3.68iO.26mmHgXminXgXml-l,  P<0.05), although  if  it  remained  higher
than  baseline, indicating  the  potential  occurrence  of reoxygenation  injury.
Our  model  shows  that  with  acute  uncontrolled  re-oxygenation  both
systolic  and  diastolic  myocardial  functions  are  impaired  by  previous expo-
sure to chronic hypoxia, despite a significant  reduction  of coronary  vascular
resistance.

P1194
Apoptosis  in Adriamycin-induced  cardiomyopathy  in  rats-compar-
ison  with  pirarubin
Koh,E., Ueda,Y.,  Kobayashi,A., Katsuda,S.,Takahashi,H.
Kanazawa  Medical University,  Department  Of  Pediatrics,  Kanazawa, Japan,
920-0293

We  had  reported  that  apoptotisis  was  observed  in  Adriamycin-induced
cardiomyopathy(ADR-CM)  in  rats and  occured  through  a  Fas-dependent
pathway  (Circulation,2000;102:572-578).  In  this  study,  we  investigated
whether  pirarubicin  (anthracycline  derivative)  had  a lower  cardiac  toxicity,
compared  with  ADR  and  the  neutralization  of  anti-Fas  ligand
antibody(antiFas  L)  is effective  inADR-CM. (Methods) ADR  (group A) or
pirarubicin  (group C)  was injected  weekly  for  8 weeks  via  tail vein  in young
rats. In group  B, antiFas L was injected  with ADR  at weeks 7 and 8  after  first
injection  of ADR.  In  group  D  (as control), saline  was  injected  instead  of
ADR. In every groups, the left  ventricular performance  was serially examined
by  echocardiography  at  weeks  8,9,and  10. At  week  10  after  first  injection,
apoptotic ratio of left ventricle  was examined by TUNEL method and expres-
sion  of  Fas antigen  of  myocyte  was examine  by Western  blotting  in  each
group.  (Results)  Apoptotic  ratios(apoptotic  cell  count/total  cell  count, %)
were  1.29+-0.33 ingroupA,0.67+-0.18  in group B.0.29+-0.07  in group C,
and 0.12+-0.04  in group D.Apoptotic  ratios in group B and C  were smaller
than  one  in  group A. % fractional  shortening(%FS, %)  were  55.7+-3.2  in
group A, 51.3+-8.2  in  group  B, 65.6+-5.3  in  group  C,  and  64.3+-3.7  in
group  D. %FS  in group  C  is  significantly  better  than  one  in  group A. Fas
antigen  was overexpressed  in  the heart  of group  C  compared  with  control
heart, however an overexpression of Fas antigen  in group C  was less than one
of group A  and  B. (Conclusion) This  study  showed  that  pirarubicin  had a
lower  chronic  cardiotoxicity  compared  with ADR. The  neutralization  of
antiFas  L inhibited ADR-induced  apoptosis, however  had  no  influence  for
cardiac  function.

P1195
Cryopreservation  of  cardiac  tissue  and  cardiomyocytes  for  cell
transplantation
Hiroki Yokomuro, Richard D. Weisel, Donald A.  C.  Mickle,  Ren-Ke  Li
Toronto General Hospital, Toronto, Ontario,  Canada

Cardiomyocyte  transplantation  improves  heart  function  after  cardiac  injury.
Cryopreservation  may  be  an  effective  method  for  cell storage  for  cell trans-
plantation. We evaluated the  effects  of cryopreservation  of cardiac  tissue  and
cardiomyocytes  by  measuring  contractility  and  proliferation.  Methods:
Cardiomyocyte:  Fresh  and  passage  1, 2, 3  and  4  fetal  cardiomyocytes  were
suspended frozen medium and cryopreserved and stored in liquid nitrogen  for
1,2,4,8,12 and 24 weeks.These cells were then rapidly thawed at 37OC and
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cultured. A number  of the  cells, beating rates and percentage of beating  cells
were evaluated 1,2,4,6 8 and  10 days. Cardiac Tissue: 0.2,2.0 and 6.0 mm3 of
fetal rat myocardium were also preserved in liquid nitrogen for  1 week. Cells
were then  isolated from the  tissue and cultured. Cell growth  and  contractility
were measured. Results: (1) Cardiomyocytes grew and contracted after  cryop-
reservation. Storage time did not  affect  cell survival rate, beating cell numbers
and beating  rates. Increasing  cell  passage prior  to  cryopreservation  decreased
the  percentage  of  beating  cells.  (2)  Cells  isolated  from  cryopreserved  tissue
grew  in  vitro  and  contracted  normally. Cell  yield  decreased  with  increased
cryopreserved  tissue  size. (3) The  subcutaneous  transplant  contracted  regu-
larly. The  transplanted  cells formed  tissue in the  myocardial  scar. Conclusion:
Cryopreserved  cells survived and functioned  in  vitro  and in vivo.Viable  cells
can be isolated from cryopreserved myocardium and cultured. Cryo-preserva-
tion of small pieces of myocardium  is preferred  for  maximal cell yields.

P1196
Water Transport  in  Fetal  Lamb Myoctes  -  Role  of Aquaporins
David  Winlaw,  Marelyn  Wintour,  Karen  Moritz,  Patricia  Manglick,  Danny  Cass,
Graham  Nunn
Adolph  Basser  Cardiac Institute,  Children’s  Hospital  At  Westmead,  Nsw,  Westmead,
Australia

Myocardial  edema  contributes  to  contractile  dysfunction  post-operatively
and may occur  as a result of ischaemia-reperfusion  injury, the systemic  inflam-
matory  response  to  bypass, hemodilution  and fluid  overload. Water  transport
across  cells  occurs  in  response  to  osmotic/hydrostatic  gradients:  membrane
permeability  is enhanced by the insertion of aquaporin  (AQP) molecules into
the cell membrane.There  are at least ten AQP isoforms  (AQPs 0̂9),  of which
seven  are pure  water  channels. AQPs  3,7,9  are  also permeable  to other  small
molecules  eg.  urea,  glycerol.  Aquaporin-1  has  been  identified  in  the
myocardium  of  several  species.  It  is strongly  expressed  in  the  kidney  and
placenta  as  is AQP-3. In  this  study  we  used  quantitative  methodology  (real
time PCR)1  to determine the relative levels ofAQP-1  in left ventricle, kidney
and placenta  of the  ovine  fetus. A preliminary  study was conducted to  see if
AQP-3 was also present in the heart.The  levels of AQP-1  in the late gestation
(130 days, term=150  days) left  ventricle  was 1.6+0.5 (meanisem, n=7)  times
that of mid gestation kidney and 5.2–1.7 times that of mid gestation placenta.
AQP-3 mRNA  was detected  in three samples at  2̂9  times that of the kidney
but  at  only  ̂20%  of that  in the  placenta. Substantial  expression  of these two
AQPs  in the  mammalian  heart  suggests they may be  potential  targets  for  the
future  treatment of myocyte odema  which occurs postoperatively. Studies are
in progress to  ascertain  whether  other AQPs  are  also expressed  in  the  heart.
Ref:  1 .Johnston  et  al, Placenta, 21:88-99,2000.

P1197
Myogenesis  and  angiogenesis  after  autologous  bone  marrow  cell
transplantation  improved heart  function
Shinji  Tomita,  Richard  D.  Wcisel,  Donald  A.G.  Mickle,  Zhi-Qiang  Jia,  Laura
Tumiati,  Ren-Ke  U
Toronto General  Hospital,  Toronto, Ontario,  Canada

Background:To investigate the utility of myocardial bone marrow cell (BMC)
transplants in a clinically relevant model of a myocardial infarction, we exam-
ined the survival and contractile function  of infarcted  hearts transplanted with
chemically-induced  BMCs. Methods: 35 kg  pigs  were  studied.  Sternal  bone
arrow  was aspirated  and the  distal  left  anterior  descending  of adult  pig heart
was occluded  by  intracoronary  artery  placement  of  coils. The  BMCs  were
cultured  for  4  weeks and  induced  twice  with  lOuM  of 5-azacytidine.  Some
BMCs  were  labeled  with  bromodeoxyuridine  (BrdU)  prior  to  transplanta-
tion. Four weeks after  infarction, SPECT MIBI scan  was performed  and then
100 X  106 BMCs  (N=5)  or  culture  medium  (N=6)  were  injected  into  the
scar  tissue.  Four  weeks  after  transplantation,  a  MIBI  scan  was  done.
Anatomical  and  histological  studies  of  the  hearts  were  performed.  BrdU-
labeled  cells  were  identified  in  the  infarcted  region.  Results: The  BrdU-
labeled cells had sarcomeres and Z-band  and stained positively for troponin I.
The  BMC  transplant  sites  had  more  capillaries  than  the  control  scars. No
bone or cartilage  was found.The  MIBI results showed that the stroke volume,
regional  perfusion  and  regional  wall  motion  were  better  (p<0.05, <0.05,
<0.05)  than  those  of  the  control  hearts. Although  the  scar  areas  were  not
different  (p=0.06), the scar thickness was greater (p<0.05)  in the  transplanted
hearts than in the control hearts.The  left ventricular chamber size was smaller
(p<0.05)  in  the  transplanted  hearts  than  in  the  control  hearts.  Conclusion
Transplanted BMCs survived in the infarcted  area and form new muscle tissue
and  capillaries. Regional  perfusion  was  preserved  and  regional  and  global
contractile  functions  improved.

P1198
Postreceptor defect of adenylyl-cyclase  in severe failing  myocardium
of children with congenital  heart  disease
Reber, D,  Kozlik-Feldmann,  R.,  Reithmann,  C,  Reichart, B.,  Netz,  H.
Department  OfPediatric  Cardiology And  Intensive  Care, Munich,  Bavaria,  Germany
In  children  with  severe  heart  failure  due  to  congenital  heart  disease  beta
adrenoceptor  downregulation  is  well  known. The  aim  of  this  study  was  to
determine, whether  a postreceptor  defect  additionally  impairs  the cardiomy-
ocytes  responsiveness  to  beta-agonists. Methods: The  severity  of  congestive
heart  failure in 31 children  (4 days ^  13 years)  was graded by a scoring system
including  historical  and  clinical  parameters. Children  were  devided  into a
group with no or mild heart failure  (score < 6) and a group with severe heart
failure  (score > 6). Right atrial myocard biopsy was performed  during cardiac
surgery. The  concentration  of  the  inhibitory  G-protein  was  measured  by
pertussis-toxin  catalysed  ADP-ribosylation.  The  adenylyl-cyclase  (AC)
activity  was measured  after  receptor  stimulation  by  isoproterenol,  receptor
independent stimulation by forscolin  and stimulation by forscolin  in the pres-
ence of Mn 2+  , which  encouples  the  catalytic subunit  from  the  G-proteins.
Statistics: Mann-Whitney-test.  Results: Not  only  beta-adrenoceptor  stimu-
lated AC  activity  was significantly  decreased  in  the  group  with  severe  heart
failure  (65%), but  also  receptor  independent  stimulation  of AC  by  forscolin
(49%), implicating a postreceptor  defect. The  activity  of the  catalytic  subunit
of AC was significantly  decreased in the group with score > 6.The  concentra-
tion  of  the  inhibitory  G-protein  was  not  different  between  groups.
Conclusion: Beside the beta-receptor downregulation  in children with severe
heart  failure  a postreceptor  defect  located  at  the  catalytic  subunit  of  the
adenylyl-cyclase  contributes  to  decreased  effectiveness  of  cyclo-AMP-
increasing agents.

P1199
Alteration  of  heart  carnitine  palmitoyltransferases  in  adriamycin
treated  rat  after administration of  1-carnitine
Hong, Y.M.  *,Yoon,H.R.  **,  Boriack, R,  Bennett  M.J.
Department  of Pediatrics, College  of  Medicine,  Ewha  Womans  University,  Seoul,
Korea;  *Mctabolic Disease  Detection  Laboratory, Seoul  Medical  Science  Institute,
Seoul,Korea**;  Department  Of  Pediatrics,  Ewha  Womans  University  Hospital,
Seoul, Korea

Alteration  of heart  carnitine  palmitoyltransferases  in  adriamycin  treated  rat
after  administration  of L-carnitine  Hong,Y.M.,Yoon,H.R.,  Boriack,  R.,
Bennett  M.J. Seoul  and Texas Adriamycin  inhibits  carnitine  palmitoyl  trans-
ferase  (CPT) system and consequently  the transport  of long-chain  fatty  acids
across  the  mitochondrial  membranes. Adriamycin-induced  cardiomyopathy
produces  congestive  heart  failure. This  study  was  devised  to  elucidate  how
adriamycin  (ADR)  affects  heart  CPT  in  rats  given  adriamycin  with  and
without  L-carnitine  supplementation, and  identify  change of heart  CPT  and
serum  carnitine  levels  as  a  function  of  adriamycin  concentration.  Male
Sprague-Dawley rats were divided into  four groups  as follows  ;The  1st group
was control.The 2nd group  was given intraperitoneal  injection  of adriamycin
(5mg/kg)  twice a week  for  2 weeks, and  the  3rd group  received  adriamycin
(5mg/kg)  with  L-carnitine  (200mg/kg)  for  2  weeks. The  4th  group  was
injected  with  L-carnitine  (200mg/kg)  only.  Blood  was  collected  from
abdominal  aorta  on  the  1st  day, 1 week, and  2  week  for  determination  for
serum carnitine. Intact mitochondria  was isolated  from  the  frozen  heart  with
supplying  radiolabeled  carnitine.The  enzyme  activity  of CPTl.and  CPT2
were  measured. Enzyme  activities  of  heart  CPT1  and  CPT2  significantly
decreased  in ADR group compared to the control group.The ratio of enzyme
CPT1/CPT2  prominently  decreased  as a  function  of ADR  concentration.
This result  suggested that the depression of enzyme CPT1  was more sensitive
than  that  of  CPT2  when  exposed  to ADR. The  addition  of L-carnitine  to
ADR  group did not  reverse the activities of CPT1  and CPT2. In conclusion,
this  study  supports  the  view  that  adriamycin  causes  cardiomyopathy  due  to
the inhibition  of CPT enzyme, and L-carnitine protects from the toxicity.

P1200
Analysis  of  gene  expression  patterns  in  different  congenital  heart
disease  by  a real time RT-PCR  technique
Kozlik-Feldmaim,  R.  Pottgiesser,  C,  Romer, U ,  Lohse, P., Walli,A.,  Netz,  H.
Pediatric  Cardiology  And  Intensive  Care,  Marchioninistr.  15,  Muenchen,  Bavaria,
Germany

Severe  congenital  hearc  disease  (CHD)  lead  to  a  progressive  disorder  with
complex  interaction  of hemodynamic, neurohumoral  and  myocardial  gene
expression disturbances. Gene expression alteration may occur due to hemo-
dynamic and neurohumoral  changes and serve as compensatory  mechanisms
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to  maintain  an adequate  cardiac function.  However, a lot  of target  genes  are
involved  in these  progress some of which  may ultimately  lead to  cell  apop-
tosis,  fibrosis  and  irreversible  heart  failure.  Myocardial  gene  expression
patterns  in  infants  and  children with  CHD  have not  been  fully  investigated
so  far. The  aim  of  our  studies  was to  identify  target  genes  with  significant
expression  and/or  isoform  shift,  which  may  have  a significant  influence  for
the  long  term  myocardial  function  of  these  patients. We  investigated  79
myocardial biopsies from  patients with CHD  (age 1 week to  12 years), which
were  obtained  during  cardiac  surgery. A quantitative  real  time  RT-PCR
method  for  small  amounts  of  tissue  (5 ^  35  mg)  was developed  by  using a
commercial  analyser (ABI PRISM 7700 sequence detection system). Isoform
expression  patterns  for  beta-receptors  (beta-1  and  beta-2),  natriuretic
peptides (ANP and BNP)  and connexins (Cx 40 and Cx  43) were analysed in
these  patients  with  clinically  established  diagnoses. Complex  heart  disease
such  as univentricular  hearts  revealed  significantly  reduced  expression  of
betareceptors, upregulation  of BNP  and  Connexin  43 when  compared  to
ASD orVSD. Our data shows, that the real time RT-PCR  is a suitable method
for evaluation of gene expression patterns in children with CHD, where only
small amounts  of  myocardial  tissue  is  available. Furthermore, betareceptors,
natriuretic peptides and connexines proved to be suitable markers of myocar-
dial  adaptation  in  severe  CHD. Further  studies  with  target  genes  also  influ-
encing fibrosis and apoptosis are in progress.

P1201
Changes of cardiac troponin  t isoform  expression
Hong ,Y.M.*,  Urn,  B.K.**  Jean,  E.S.**
Department  of Pediatrics,  Ewha Womans  University  Hospital,  Seoul*; Department  of
Internal  Medicine, Chungnam  National  University  Hospital, Taejon;  **Department
Of  Pediatrics,  Ewha  Womans  University  Hospital,  Seoul, Korea

Changes of cardiac troponin T  isoform  expression  in the  adriamycin-induced
cardiac injury  in rat Troponin T(TnT)  is a biomarker  of cardiac injury  arising
from  various  causes  such  as  ischemia,  myocarditis,  cardiomyopathy  TnT
isoform  switches  from  the embryonic  form(320bp)  to  the adult  form(250bp)
during development.The  fetal  heart TnT  isoform  expression  and serum TnT
level  increase  after  cardiac  injury,  we  analyzed  the  expression  of  heart  TnT
isoform  and  serum TnT  level  to  identify  the  relationship  between  these  two
markers. Sprague-Dawley  rats  were  divided  into  four  groups. The  1st  group
was control. The 2nd group  was given intraperitoneal  injection  of adriamycin
twice  a  week  for  2  weeks, and  the  3rd  group  received  adriamycin  with  L-
carnitine for 2 weeks.The 4th group was injected  with L-carnitine only. Serum
and hearts were harvested  at  1st day, 1 week, 2 week after  adriamycin  injection.
Serum TnT level was measured by sandwitch ELISA.Total RNA  was extracted
from  frozen  heart  , and  reversed  transcription  PCR  was  done  by  using
GAPDH  as a internal  standard.  Fetal TnT(320  bp)  and  adult TnT(250  bp)
isoforms  were  identified,  and  the  ratios  of  fetal/adult TnT  isoform  were
analyzed  by  imageQuent  software.  Serum TnT  level  increased  significantly
after  2  weeks  of  adriamycin  injection.  On  the  other  hand  the  ratio  of
fetal/adult TnT  isoforms increased prominently  after  only 1  day of adriamycin
injection  and were maximal at  1  week. Addition of L-carnitine did not  reverse
serum TnT  level, but  decreased  the  amount  of the  fetal TnT  isoform  expres-
sion  significantly  . In conclusion, change  of  heart TnT  isoforms  was a more
sensitive diagnostic  test than serum TnT  level. Protective  effects  of L-carnitine
were also reflected  in attenuation of changes in heart TnT  isoforms.

P1202
Evaluation  of angiotensin  converting  enzyme  activity  in acute  right
ventricular  hypertrophy  in  an  experimental  model  of  adjustable
endovascular  stenosis of the pulmonary  artery
Renato  R.  Rabello, Renato  S. Assad, Jose  E.  Krieger,  Maria  C.  Abduch,  Sergio  A.
Oliveira
Heart  Institute  (Incor) University  Of  Sao  Paulo, Ave.  Giovanni  Qwnchi,  5021-C.
Sao  Paulo, Sp  05724-003  Brazil,  Sao  Paulo,Brazil

The  pulmonary  artery  banding  (PAB)  has been  used  to  promote  rapid  left
ventricular  (LV)  hypertrophy  in  patients  with  transposition  of  the  great
arteries  (TGA) with  intact septum, treated  beyond  the  neonatal period. This
procedure  is followed  by high morbidity and mortality rates. Genetic changes
of the cardiomyocytes resulting from  acute hypertrophy have not been evalu-
ated in modeb of variable systolic overload of the subpulmonary  ventricle. In
order  to  evaluate  the  activity  of  angiotensin  converting  enzyme  (ACE)  in
acute right ventricular  (RV) hypertrophy, a balloon catheter  was implanted in
the  PA of eleven young  goats. Systolic  overload  was carried out  throughout
progressive  balloon  insufflations  for  a period  of  96  hours. Hypertrophy  was
followed  by  daily  hemodynamic  and  echocardiographic  evaluations. At  the

end of 96 hours, the animals were killed  for  harvesting the hearts.The ventri-
cles  and  septum  were  weighted  separately.  Samples  of  each  cardiac  muscle
were collected  for ACE  analysis. A group of eight  goats (with similar  age and
weight)  was  used  as control  for  weight  and ACE  activity. At  the  end  of the
protocol,  the  following  parameters  were  increased:  RV/PT  gradient
(p=0.001),RV/LV ratio (p=0.005), thickness of the free  wall of RV (p=0.002)
and  RV weight  (p=0.002).The  evaluation of ACE  activity  showed a  signifi-
cant  increase  only  in  the  hypertrophied  RV  muscle  (p=0.002), indicating a
high  correlation  with  the  increase  in  the  RV/LV  ratio  (r=0.87).  It  may  be
concluded  that  a 96-hour  period  of progressive  systolic  overload in the goat
RV induces  ventricular  hypertrophy. This  hypertrophy  is related  to a  signifi-
cant increase in ACE activity, an important  molecular marker  of this process.

P1203
Myocardial  damage  and  increased  apoptosis  of  circulating  leuko-
cytes  during  cardiac  and vascular  surgery
Tarnok,A.,  Pipek,  M.,  Schmidbauer, U,  Schneider,  P.,  Hambsch,}.,
Pediatric  Cardiology, Cardiac Center  Leipzig,  University  Hospital,  Leipzig

Aim:  Phagocytosis  of  apoptotic  leukocytes  leads  to  temporary  anergy  of
monocytes/macrophages,  so that  it could  be  in  part  responsible  for  reduced
immune defense during cardiac surgery.The effect  of cardiac surgery on leuko-
cyte  apoptosis has not  been shown yet. Cardiopulmonary  bypass surgery  also
induces myocardial damage.This might at least in part be affected  by apoptotic
activity in the serum  of the patients. Method: Flow-cytometric  immunophe-
notype  data  from  90 children  (age  3̂16 yr.)  who  underwent  cardiac  surgery
with  (65) or without  (25) CPB were analyzed  retrospectively  for T-cell apop-
tosis  based  on  light  scatter  and  surface  antigen  (CD45/CD3)  expression
(Blood 83:1268). In addition, in vitro isolated leukocytes  from  healthy  volun-
teers  were  incubated  with  serum  obtained  before, during  and  after  surgery.
Apoptosis  was detected  by AnnexinV  staining  and flow cytometry, or  DNA
condensation  analysis  by  laser  scanning  cytometry.  Serum  cytokine  and
TroponinI  levels were determined. Results: Patients undergoing surgery  with
CPB had  elevated  lymphocyte  apoptosis. E.g. T-cell  apoptosis  increased  from
0.45%  (baseline)  to  1.34%  (4h  postoperative, ANOVA  p=0.0034). No  effect
was found  without CPB.The  results were in accordance with in vitro  findings
showing  elevated  apoptotic  activity  for  lymphocytes  and  neutrophils  in  the
serum of patients with but not without CPB, starting at reperfusion  and lasting
up to  3d after  surgery (p<0.01). Increase in apoptosis correlated  well with the
increase in TroponinI and IL-10 levels. Conclusion: IL-10 might be involved in’
peri-  and  post-operative  neutrophil  apoptosis  by  suppressing  the  protective
effect  of IL-6. Increased apoptosis further  contributes to the immune suppres-
sive response to surgery with CPB. Elevated apoptotic  activity in the blood of
patients  during  CPB  might  also  contribute  to  the  destruction  of  cardiomy-
ocytes during and after  pediatric  cardiac surgery.

P1204
Hyperthermia  Promotes  Heat  Shock  and  Sarcomeric  Protein
Synthesis  in  Adriamycin  Induced  Cardiomyopathy  in  Rat
Experimental  Model.
Strauss M,Anselmi  C
Universidad  Central  De  Venezuela. Institute  De  Medicina Tropical,  La  Urbina  Callc
13,EdifCran  Sassoi, Piso7,Apto29,  Caracas, Venezuela

Adriamycin (ADR), an anthracycline antibiotic  is among the most  important
of antitumor agents.The clinical value of ADR  is limited by a toxic cardiomy-
opathy. Hyperthermic  treatment, which  induces  the  heat  shock  response,
could reduce  the  severity of  late ADR  cardiomyopathy. In  order  to  evaluate
hyperthermia  protective  strategy  and  its  relationship  with  heat  shock  (hsp)
and  sarcomeric  protein  induction, an experimental  model  of ADR-induced
very late cardiotoxicity  was developed. Female Sprague-Dawley neonatal rats,
body weight  40g were randomized into four groups: control.ADR, tempera-
ture,  temperature-ADR.  ADR  was  injected  i.v  at  a  dose  of  4mg/Kg
(0.1ml)every  third  day  for a total of three  administration. Thermal  stress was
produced  by  wrapping  the  animals  with  an  electric  heating  pad  until  they
reached  a core  body  temperature  of  45Ĉ. After  30’ of  stress  animals  were
allowed to recover at room temperature  for 30’. After  the third ADR  subdose
hearts were removed and left  ventricular  walls were analysed by Western blot-
ting with  use  of  a monoclonal  antibody  specific  for  hsp  25  and  a  specific
monoclonal  antibody  for myosin.Western blotting  analysis of hyperthermia-
ADR  hearts  have  demostrated  an  increased  hsp25  and  myosin  expression
compared  to control.temperature  and ADR  groups of rat. In conclusion  the
pattern  of  hsp25  and  myosin  expression  in ADR  treated  heart  with  hyper-
thermia  protective  strategy  is  similar  suggesting  that  heat  shock  protection
may be related to myosin increased synthesis.
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P1205
Possible  influence  of  the  immune  system  on  protein-losing
enteropathy  after  fontan-operation
HambschJ.,  Schneider,  R,Tarnok,A.
Pediatric  Cardiology, Saxonia,  Leipzig,  Germany

Aim: Children  following  Fontan  operation  might  develop  a  post-operative
protein  losing  enteropathy  (PLE)  with  a substantial  mortality  (Eur.  Heart.
J:19:5145̂20). Single  case  examinations  from  other  authors  show  an  influ-
ence of the  immunesystem on these symptoms. Its role and amount  have not
been  clarified  yet. It  was investigated  if in  patients  following  Fontan  opera-
tions immunological  changes are found  that might account for PLE develop-
ment.  Method:  In a  follow  up study  Blood  samples  from  12 children  were
drawn  3 month  to  3 years  postoperatively. The serum  levels  of  different
inflammatory  mediators, adhesion  molecules  and complement  factors  were
determined  and a large panel of cellular immonodiagnostics  was  performed.
The  resulting  data  were  compared  to  preoperative  values  from  25 children
with septal defects, 20 children with aortal coarctations and data of 50 healthy
children.  Results:  In  Fontan  patients  compared  to the control  patients no
significant  changes of the serological  parameters  were  found. However, some
dramatic  changes  of the  cellular  immune  system  were  observed.  Among
others  1. the ratio  of helper/cytotoxic  T-cells  was 2- to 4-fold  (p<0.01)
increased, 2. the reason for the increase was the decrease of the cytotoxicT cell
count  from  700/ad  (control)  to 400/sl  (p<0.05), 3. loss  of memory  T-cells
(CD45RO+)  by > 50% and, 4. on the other hand B cell count  increased  from
550/ael  to  900/ael  (p<0,05). Conclusion: Children  have  after  Fontan  opera-
tion  a substantially  altered  immunophenotype. The  loss  of cytotoxic and
memory T-cells might  result in an impaired immune  defense  capability.These
alterations in combination with yet undefined  factors  are potentially  involved
in the development  of PLE.

P1206
Heat  Shock  Protein  70  expression  in  cardiosurgery  pediatric
patients
Storli,  S.,  Vittorini,  S.,  Collavoli,A.,  Sacchelli, M.,  Luisi,  V,  Biagini,A.
CNR  ’G. Pasquinucci’ Hospital,  Via Amelia  Sud, Massa,  MS,  Italy

The  Heat  Shock  Proteins  (HSPs)  play a role  in cytoprotection. In the heart,
the  expression  of  the  inducible  member  of  HSP70  family  provides  an
endogenous  system of protection  against the ischemia-reperfusion  injury.The
aim  of this  study  was to  investigate  the HSP70  mRNA  expression  in the
myocardium  during  surgery.  Fourteen  pediatric  patients  (7  males  and 7
females; age  from  3 months  to  12 years), affected  by Tetralogy of Fallot  (12),
atrial  septal  defects  (1) and ventricular  septal  defects  (1), were  analyzed. We
chose patients  with  similar  CPBP  and CC time, to minimize  their  influence
on the HSP 70 gene  expression; mean  cardiopulmonary  bypass (CPBP)  time
was 128–20 minutes, mean cross clamp (CC) time  was 77+17 minutes, mean
corporal  temperature during surgery  was 29–4Ĉ. CPBP  was established by a
cold  crystalloid  cardioplegic  solution. The  first  right  atrium  specimen has
been  taken  soon  after  pericardium  opening, the second  after  the end of the
CC. A RT-PCR  method  was developed. First  strand  cDNA  was synthesized
by MMLV RT with  oligo d(T) priming. Than  HSP70 and glyceraldheyde  3
phosphate  dehydrogenase  (GAPDH)  cDNAs  were  co-amplyfied  using
specific  primers. PCR products  have  been  resolved  on  polyacrylamide gel,
stained  by silver  nitrate, and  densitometrically  analyzed  by NHI Image  soft-
ware. After  CC, a mean  reduction  of 33%  of the  HSP70 mRNA  levels has
been observed, except  for 3 patients which had a l l 3%, 67% and 61% incre-
ment. According to these preliminary  data, the  expression  of HSP70  seemed
to decrease  after  CPBP  in the most  of patients in who  there  was a significant
correlation  (R=0,71,  p<0.02)  with  the corporal  temperature. We  hypothe-
sized  that the surgical  hypothermia  could  slow down  all metabolic  processes
causing the reduction o

P1207
Capillary  leak  syndrome  after open-heart  surgery  can be pre-dicted
by pre-operative  serological  and cellular  data
HambschJ.  1,Tarnok,A.  1, Valet 2, G.,  Schneider,  Pi.
1: Pediatric  Cardiology, Heart  Center,  University  Hospital,  Leipzig,  2:  Max-Planck-
Institute,  Martinsried,  Germany

Aim: Post-operative  capillary  leak  syndrome  (CLS)  can occur  in , children
after  open-heart  sur-gery. The  aim of this study  was to , detect  preoperative
differences  immune  status in CLS and non CLS .patients  and to evaluate the
prognostic  significance  of thesedata., Methods: 24h pre-operative  peripheral
blood samples were analyzed in , 30 children  (age: 3̂16yr) undergoing open-

heart  surgery. 15 of them  , developed CLS as found  by immediate  post-oper-
ative formation of, edema and pericardial effusion.The  serum  concentration
of, complement  (e.g. Cl-inhibitor, C3, C3d), cytokines (e.g. IL-1, IL-8,, IL-
10, IL-12,TNF-alpha),  soluble  adhesion  molecules  (e.g. ICAM-1),  routine
laboratory  parameters  and the immunophenotype  of leukocytes,  was  deter-
mined.  , Results: Between  the groups  some  of the  investigated, parameters
were already different  before surgery. In the CLS group, leukocyte and dirom-
bocyte  counts  and ICAM-1  concentration  wer , increased  (all p<0.05).The
concentration  of complement  was, decreased. Immunophenotyping  revealed
in  CLS patients a preoperative  , increase of endotoxine and MHCII  receptor
expression  on monocytes  and , Fc-gammaHI  receptor  expression  on natural
killer  cells by 80-100% , (all p<0.05). Despite these initial differences  none of
the measured , parameters was sufficient  for an individual prognosis.We classi-
fied , all data by the software  packages CLASSIF1 and SPSS in order to , deter-
mine  if combinations of different  parameters allow the .identification  of CLS
patients. By both  programs  it  was  possible  to , classify  all children  correctly
using 10 out of 38 parameters.The  , classification  tests selected for a (sub-clin-
ical)  inflammation  (i.e., increased leukocyte count, ICAM-1  level)  as predic-
tors of CLS., Conclusion:The  results suggest  that  preoperative  differences of
the .immune status are im-portant indicators of CLS development and might,
be suitable  for risk assessment

P1208
Hypoxia  promotes  production of vascular  endothelial  growth  factor
in  patients
Matsuura,  H.,Takeuhci,D.,  Hoshida,  H.,  Nakayama,T.,  lshikita,T.,  Saji,T.
Toho  University School Of  Medicine, Department  Of  1St Pediatrics,  Ota-Ku,  Tokyo,

Japan

To  investigate  possible  role  of  vascular  growth  factors  in development  of
collateral  arteries in patients with congenital  heart  disease, we measured  both
arterial  and venous  plasma  platelet-derived  growth  factor  (PDGF), vascular
endothelial  growth  factor  (VEGF), basic fibroblast  growth factor  (bFGF).and
hepatocyte growth factor  (HGF) by ELISA. Seventeen patients (F/M = 5/12;
aged  0.9 to  17 y/o) with  congenital  heart  disease  underwent  pan-aortog-
raphy. The  degree of visible  collateral  arteries in the thorax  were graded  as 0
(none  or minimum),  1 (mild), or 2  (moderate  to severe)  (’collateral  score’).
The  collateral  score, arterial  oxygen  tension  and saturation,  mixed  venous
oxygen  saturation,  and hemoglobin  in  these  17 patients  were  analysed in
terms of correlation with their vascular growth factor levels.The average levels
of  PDGF.VEGF, and HGF tend  to be higher  in arteries  than  those  in mixed
veins.Although there  is no significant  correlation between severity of hypoxia
and  PDGF  nor FGF levels, linear regression  analysis revealed  thatVEGF was
negatively correlated  with venous oxygen saturation  (p=0.031)  and positively
correlated  with  hemoglobin  value  (p=0.013).  Moreover,  the difference  in
VEGF level  of venous and arterial  plasma  in each  patient  showed  significant
negative correlation  with oxygen saturation. On the contrary, HGH  level was
positively  correlated  with  the mixed  venous  oxygen  saturation  (p=0.024).
There  was no apparent correlation between  the collateral score and the levels
of plasma  growth  factors. We conclude  that  chronic  hypoxia  promote  secre-
tion  ofVEGF  into  venous  blood  stream, which  might  in tern  induce  well-
developed  collateral  arteries  in  patients  with  cyanotic  congenital  heart
diseases. However, further  investigation  is mandatory  to elucidate the role of
HGF and the reason for the lack of direct correlation between VEGF level and
collateral score.

P1209
Postsurgical complications  following  cardiac surgery in children can
be  predicted  by antigen  expression on neutrophils  and monocytes
HambschJ.,  Pipek, M.,  Valet,  G.*,  Schneider,  P.,Tarnok,A.
Pediatric  Cardiology, Heart  Cctiter  Leipzig,  University  Hospital,  Leipzig,  *  Max-
Planck-lnstitutefiir  Biochemie, Martitisried,  Germany

Aim: Our  initial  studies  indicate  that  children  who develop  post-operative
complications  (e.g. capillary  leak  syndrome, CLS)  following  cardiac  surgery
with cardiopulmonary bypass (CPB) can be predicted based on their preoper-
ative  level  of circulating  cytokines  and adhesion  molecules. The  determina-
tion  of these  values  is time  consuming  and requires  a substantial  volume of
peripheral blood.Therefore  we tested measurement of surface antigen expres-
sion  via flow cytometer (FCM) and discriminance  analysis as a potential  assay
for  individual  risk  assessment  of  CLS. Method:  24h preoperative  blood
samples 49 patients were stained with cocktails of monoclonal  antibodies for
the  adhesion  molecules  ICAM-1, LFA1, MAC1, beta-integrin,  activation
markers  CD25,  CD54,  CD69,  HLA-DR,  CD14 or  CD4. Cells  were
measured  by 4 color  dual-laser  FCM calibrated  with  microbeads. Antigen
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expression  was  detected  considering  mean  fluorescence  intensity  of  the
respective cell population. Results: The  data indicate that  neutrophils of CLS
patients  express preoperatively  higher  levels of  LFA1  and  monocytes  higher
levels  of HLA-DR  and  activation  markers. This  could  lead  in  combination
with  surgical  trauma  and CPB to  their  additional stimulation  and  migration
into  sites of  inflammation  and  induce  CLS. Using  a commercial  classifier
(SPSS)  it  was  possible  to  classify  84% of  the  patients  correctly.  Conclusion:
FCM with  its low sample requirement  and rapid access of the results could be
a  powerful  tool  for  risk  assessment  prior  to  paediatric  cardiac  surgery.  It  is
planned  to  set  up  a  Flow-Classification  program  (CLASSIF1)  for  individual
risk  assessment  and  this  would  allow  for  an  individual  prophylaxis  of  post-
surgical complications.

P1210
Role  of  the  Fibrillins  in  Postnatal  Pulmonary  Arterial  Wall
Remodelling
S.  Kogaki,  I. Diagiie, S.M.  Hall,  C.  Kielty, S.G.  Haworth
Unit  of  Vascular  Biology anil  Pharmacology,  Institute  of  Child  Health,  SO Guilford
Street, London,  UK

The  composition of the extracellular  matrix  changes rapidly  after  birth, with
extensive  deposition  of fibrillar  collagens and elastin. Fibrillin  is the principle
component  of elastin associated  microfibrils. Fibrillin  1 is thought  to provide
force bearing structural  support  while  fibrillin  2 guides elastogenesis, and we
hypothesised  that  the  fibrillins  would  play  an  important  part  in  postnatal
remodelling together with the integrin sub-units with which they are associ-
ated. Using  porcine  intrapulmonary  arteries  from  fetal  life  onwards  (30
animals)  and  immunocytochemical,  in  situ  hybridisation  and  biochemical
techniques, we demonstrated  site specific  and temporal  differences  in expres-
sion of both  the  fibrillins  and integrins. By immunohistochemistry, at all ages
fibrillin  1 colocalised  with the  beta  3 integrin  sub-units and  fibrillin  2  with
the beta  1 sub-unit. In the  fetus  and newborn  the fibrillin 1  and  its associated
integrin  was heavily  expressed  in the  inner media  and fibrillin  2 and  its inte-
grin in the outer media. Expression of both fibrillins and their integrins spread
across the  media  after  birth. In  situ  hybridisation  showed that  the two  genes
were differentially  expressed, their temporal  and spatial expression  paralleling
the protein  expression. Biochemical  analysis indicated  that  the proportion  of
insoluble  fibrillin  1 increased  with  age. In conclusion, a postnatal  increase  in
fibrillin  1 suggests  increased  force  bearing  capacity, while  the  increase  in
fibrillin  2 and its beta  1  sub-unit  were spatially and temporally associated with
the  known  postnatal  increase  in  elastin  deposition.  This  supports  the
contention  that  this fibrillin  may play an important  role  in elastin  deposition
during  postnatal  pulmonary  arterial  remodelling. Supported  by The  British
Heart  Foundation.

P1211
The  preliminary  observations  after  a  experimental  sturdy  to  eval-
uate cardiomyoplasty  after  fontan  type  procedure.
Tamaki  WT,  Barbcro-Marcial ML,  Marques  E,  Fiorclli AI,  Moreira LF,  LeimerA,
Oliveira  SA.
Heart Institute  Of  SAo Paulo ^  Hcfinusp, SBo Paulo, Brazil

Late  failure  of  Fontan  operation  is a  rare  but  serious  complication.  In  the
present  study, the  concept  of  cardiomyoplasty  was extended  to  improve  the
negligible  contraction  of the  right  atrium  in  a model  of  Fontan  operation
failure. Material  and Method: The  effect  of cardiomyoplasty  over pulmonary
artery  pressure  and flow was investigated  in  eight  healthy swine, breed Large
White,  weighing  between  35  and  42  kg.  In  cardiopulmonary  bypass, the
circulation  was arrested  at 20§C, and  it  was performed  the  ressection of free
right  ventricular  walls  and  of the  tricuspid  valve. Two biologies  valves  were
then implanted  in each  cava vein.The  right  ventricle  was reconstructed  by a
patch  of  bovine  pericardium.  Before  the  animals  were  weaned  from
cardiopulmonary  bypass, the  left  latissimus dorsi  muscle was sutured into the
pericardium sac allowing the muscle flap to cover exclusively the right side of
the heart.The  heart rate, the systemic and pulmonary artery pressures, and the
flow in the pulmonary trunk  were recorded before(Sl), during(S2), and  after
(S3) the  skeletal muscle  assyncronous  activation. Results: The  heart  rate  and
the systemic arterial pressure present no significant  changes at the three situa-
tions  (p=0.177  and  p=0.304  respectively). Otherwise, the  activation  of  the
muscle  flap induced  significant  increments  in  the  pressure  and  flow  of  the
pulmonary  artery. The  pressure  raised  from  33.2  mmHg  to  42.5  mmHg
during S2, and decreased to the same initial value in S3 (p=0.003). Pulmonary
artery flow was 2.781/min  in SI, increased to 4.48 1/min in S2, and decreased
to 2.73 in S3 (p=0.002). Conclusion: The results of the present study demon-

strated  that  cardiomyoplasty  activation  increased significandy  the  pulmonary
artery pressure and  flow.

P1212
Nitric  oxide: a vasodilator,  and  inhibitor  of  matrix: remodeling  by
suppressing AMLlB-elastase  cascade.
MitaniY.,  Zaidi  S.H.,Tliompson  K.E.,  Rabinovitch  M.
Department  Of  Pediatrics,  Mie  University  School  Of  Medicine, Tsu  City,  Mie Pref,
Japan

Nitric  oxide  (NO), an  endogenous  vasodilator, inhibits  pulmonary  vascular
remodeling in rats as do inhibitors of vascular elastase.A 20 kD smooth muscle
cell  (SMC)  serine  elastase, which  is induced  by serum-treated  elastin  (STE),
appears  critical  to  the  progression  of pulmonary  vascular  disease.  In  our
previous study using differential  display to identify  transcripts expressed coin-
cident with elastase activation, we identified AML1B, a transcription factor  for
neutrophil  elastase, in  SMC. However, the  direct  interaction  of NO  with
AMLlB-elastase  cascade remains unknown.To uncover the signaling pathway
for elastase activation and interaction with nitric oxide (NO), we found  STE-
induced  increase  in  phosphorylated  extracellular  signal  regulated  kinase
(ERK). Inhibition  of ERK activation with PD98059  inhibited AML1-DNA
binding  and  elastase. NO  donors  (SNAP  and  DETA  NONOate)  inhibited
elastase  as did  a cGMP mimetic  (8-pCPT-cGMP). SNAP  inhibition  of elas-
tase  was  reversed  by  co-administration  of  a  PKG  inhibitor  (Rp-8-pCPT-
cGMP).The  increase  in  phospho-ERK  was suppressed  by NO  donors  and
the cGMP mimetic, and reversed  by co-administration  of the  PKG inhibitor,
as was nuclear  expression  and DNA binding of AML1B. Taken  together, the
present study uniquely links NO/cGMP-generating  vasodilators with inhibi-
tion  of  elastase-dependent  matrix  remodeling  in  vascular  diseases  by  influ-
encing AMLlB-mediated gene expression.

P1213
Immune  alterations  following  protein losing-enteropathy  (pie)  after
glenn/fontan  surgery  are  similar  to  those  after  systemic  lupus
erythematosus  (sle)  and  celiac  disease  (cd): indications  for  autoim-
mune  disease
HambschJ.,  Lenz,  D.,  Sauer, U.*,  Hausler,  HJ.,  Hess, P.*, Schneider,  P.,Tarnok,A.
Pediatric Cardiology, Cardiac  Center  Leipzig,  Pediatric  Cardiology, German  Heart
Center  Munich;  *Pediatric Cardiology, Saxonia,  Leipzig,  Germany

Aim: PLE  is feared  late (5-10 yrs.) complication  after  Glenn/  Fontan  type of
cardiac surgery with  5̂15%  of the patients exhibiting a substantial decrease of
serum protein and an increased secretion of protein in the stool.The mortality
among  patients  with  a  manifest  PLE  is  up  to  60% but  the  etiology  of  this
disease  is yet  completely  unknown. Method: 25 patients  after  Glenn/Fontan
surgery were immunologically analyzed over a period of up to five years (flow
cytometry, serology)- one of the patients developed PLE about 9 months  after
surgery. This  patient  is the first  with  PLE closely  followed  and  documented
immunologically  in the literature before and after  PLE.The immune sequel of
this patient  was compared to  that of seven patients with  a manifest  PLE  after
Fontan. Results: After  PLE (Fontan) the cellular and humoral immune system
composition  changed  dramatically  with  the  selective  loss in  particular  of T-
helper  cells. These  immune  changes were  very similar to  those reported  after
SLE or CD in the literature. For both autoimmune diseases also PLE has been
reported. The  following  significant  changes  after  PLE/Fontan  were  in agree-
ment  with  SLE and/or  CD. Decrease of  serum  protein, serum  albumin  and
CD3+4+  cell  count: PLE, SLE  and CD; decrease  of CD8+  cells:  PLE  and
CD;  decrease  ofT4:T8  ratio:  PLE  and  SLE:  increase  of  HLA-DR  and
CD45RA  expression  onT-cells  and  increased serum TNFa,  IL  10, IL 8  and
C3d: PLE, SLE and CD; increase of serum sIL2Ra: PLE and CD. Conclusion:
Changes  of the  cellular  and  humoral  immune  system  following  PLE  after
Fontan and during SLE and/or  CD are in an unexpected parallel.These simi-
larities might  indicate that  PLE  after Fontan  is an autoimmune response or is
associated with  autoreactivity.

P1214
Acute  Chlamydia  pneumoniae  infection  causes  persistent  endothe-
lial  dysfunction  of coronary  arteries in  piglets
Liuba  P, Pesonen E,  Paakkari  I,  Darcy L,  Forslid A,  Mattison-Sandstrom  I, Persson
K,  Sandstrim  S, Werner  O
Division  Of  Pediatric Cardiology,  Lund,  Sweden

Background ^  Chlamydia pneumoniae  is a common cause of respiratory tract
infection  in  children. Our  earlier  in  vitro  findings  suggested  that  acute  C
pneumoniae  infection  is  associated  in  young  apoE-KO  mice  with  aortic
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endothelial  dysfunction. Methods:Ten  piglets, 9-10 kg weight, were  infected
intratracheally  with  C  pneumoniae  and  six were  used  as controls. The  coro-
nary  flow  velocity  (CFV)  was  measured  at  3  days  and  2  weeks,  using  a
Doppler  flow  wire  placed  in  the  left  anterior  descending  coronary  artery
(LAD),  in  response  to  bradykinin,  an  endothelium-dependent  vasodilator,
before and after  infusion  with L-arginine, a substrate for nitric oxide synthesis,
and  nitroprusside,  a NO  donor. At  3  days, the  relaxation  of  prostaglandin
F2alpha  (PGF2a)- precontracted  LAD rings with bradykinin  was additionally
investigated  in vitro, in the presence and absence of L-NAME and diclofenac,
inhibitors  of NO  synthesis and cyclooxygenase, respectively. Results: CFV in
response  to bradykinin  was attenuated  in the  infected  piglets at  3  days and 2
weeks, more  marked  at  2  weeks  (p<.05), and  was  improved  by  L-arginine
infusion  at  2 weeks. At  this  time  point, intracoronary  bolus of  physiological
saline  resulted  in severe coronary  spasm in two  of die  infected  animals. CFV
in response  to nitroprusside  did not  differ  between  infected  and  noninfected
animals.  In  vitro, L-NAME  pretreament  of  coronary  rings  from  infected
animals  resulted  in  less relaxation  to bradykinin,  as compared  to  noninfected
animals  (p<.05). Diclofenac  pretreatment  resulted  in  significandy  decreased
contraction to PGF2a in the  infected  animals. Conclusion: Acute C pneumo-
niae  infection  causes profound  endothelial  dysfunction  of both  conduit  and
resistance coronary vessels.This dysfunction  may be at least in part reversed by
cyclooxygenase  inhibitors  or  L-arginine,  and  may  contribute  to  the  early
development  of atherosclerosis  in children  or  even  trigger the  onset  of acute
coronary  events in later  life.

P1215
Human  and  rabbit  hearts  adapt  to  chronic  hypoxia  by  activation  of
protein  kinase  signal  transduction  pathways
Parvaneh  Rafiee,Yang  Shi,  KirkwoodA  PritchardJrjames  STweddell,  S  Bert  Litwin,
Kathy  Mussatto,Jolm  E  Baker
Medical  College  Of  Wisconsin,  Milwaukee,  Wl,  USA

Previously  we  showed  that  chronic  hypoxia  in  immature  rabbits  increases
resistance to myocardial ischemia. However, the signaling pathways mediating
cardioprotection  by  chronic  hypoxia  remain  unknown. To  examine  these
pathways  we  measured  the  activation  and  translocation  of protein  kinases  in
children  with  cyanotic  (SaO2<85%, n=4)  and  acyanotic  (SaO2>95%, n=4)
heart  defects  undergoing  surgical  repair  and  in  rabbits  raised  from  birth  in a
hypoxic  (SaO2<85%, n=6)  and  normoxic  (SaO2>95%, n=6)  environment.
Right  atrial  samples  from  children  and  left  ventricular  samples  from  isolated
perfused  rabbit  hearts  were  processed  for Western  analysis. In  children  with
cyanotic  heart  defects  protein  kinase  C  epsilon  (PKCe), mitogen  activated
protein  kinase (p38 MAPK)  and Jun  N terminal  kinase  (JNK)  were  activated
and  translocated  2̂3  fold  from  the  cytosolic  to  the  particulate  fraction
compared  with  acyanotic  heart  defects. p42/44  MAPK  was not  activated  in
cyanotic  and  acyanotic  hearts. In  rabbits  there  was a parallel response  in acti-
vation  and translocation  for  PKCe, p38 MAPK and JNK  similar to data  from
children.  p42/44  MAPK  was  not  activated  in  rabbit  hearts.  Perfusion  of
isolated  hearts  with  chelerythrine  (1 uM)  prevented  translocation  of  PKCe,
p38  MAPK  and JNK  in  chronically  hypoxic  rabbits  but  had  no  effect  in
normoxic  rabbits.  Perfusion  with  SB-203580  (15  uM)  prevented  transloca-
tion  of p38 MAPK but  not  PKCe  or JNK  in chronically  hypoxic  hearts. SB-
203580  had  no  effect  on  normoxic  hearts. Thus  PKCe  activates  the  p38
MAPK  and JNK  pathway  in  chronically  hypoxic  rabbit  hearts. These  data
show  that  protein  kinase signaling mechanisms  activated  by chronic  hypoxia
from  birth  in  rabbits are identical to  those  activated by cyanotic heart  defects
in  children. Exploitation  of  one  or  more  of  these  protein  kinase  signaling
pathway  may  afford  cardioprotection  to  children  undergoing  repair  of
congenital  heart  defects.

P1216
Bradykinin  improves  endothelial  dysfunction  caused  by  chronic
Chlamydia  pneumoniae  infection
LJuba  P, Pesonen E,  Paakkari  I,  Karnani  P
Dii’ision  OfPediatric  Cardiology, Lund,  Sweden

Background: Chronic  Chlamydia  pneumoniae  (C pneumoniae)  infection  in
apoE-KO mice results in impaired and progressive aortic endothelial  dysfunc-
tion  to  muscarinic  agonists  by  the  age  of  16  weeks. This  dysfunction,
consisting  of  diminished  availability  of  nitric  oxide  (NO)  and  increased
production  of  constrictor  prostanoids, precedes  the  formation  of  arterial
intimal  thickening. We  investigated  the  endothelium-dependent  relaxation
response to bradykinin, in apoE-KO mice with chronic C pneumoniae  infec-
tion. Method: 24 apoE-KO  mice, 8  weeks old, were  infected  with  C  pneu-
moniae  every  2nd  week  over  a  10-  week  period.  24  apoE-KO  mice  were

sham-inoculated  with  PBS. From  each group, 8 mice  were  sacrificed  at 2, 6
and  10 weeks, respectively. The  precontracted  aorta  rings  were  exposed  to
bradykinin, in the absence and presence of NG-nitro-L-arginine methyl ester
(L-NAME) and  diclofenac, inhibitors of nitric  oxide synthase and cyclooxy-
genase,  respectively.  ANOVA  was  used  for  statistical  analysis.  Results:
Bradykinin-induced  relaxation was significandy  enhanced in infected  mice at
6 weeks and 10 weeks as compared to noninfected  mice (p<0.05).A progres-
sive enhancement  in relaxation  was noted between 2 weeks and  10 weeks in
infected  mice (p<0.05)  whereas no change  at  all in this respect  was observed
in noninfected  mice. In infected mice, L-NAME and diclofenac  impaired the
bradykinin-induced  relaxation  at  6  weeks  (p<0.1)  and  10  weeks  (p<0.05),
respectively. Conclusion: In contrast to muscarinic stimulation, endothelium-
dependent  relaxation  to  bradykinin  is  augmented  in  young  animals  with
chronic  C pneumoniae  infection.  Increased  vasodilating prostanoid  produc-
tion  and  increased NO  availability  in  response  to  bradykinin  stimulation,
appear to contribute to this effect. Bradykinin may therefore  play a protective
role  by  improving  the  endothelial  dysfunction  associated  with  chronic  C
pneumoniae  infection. The  potential  beneficial  effects  of ACE  inhibitors,
which  increase  the  availability  of  endogenous  bradykinin  on  endothelial
receptors, are under investigation.

P1217
Chlamydia  pneumoniae  infection  and Helicobacter  pylori  infection
act  synergistically  in  the  atherosclerosis  development  in  young
apoE-knockout  mice
Liuba  P, Pesonen E,  Paakkari  I, Wadstrom T, Wang X,  Laurini  R
Dii’ision  OfPediatric  Cardiology,  Lund,  Sweden

Background:The  upregulation  of vascular cell adhesion molecule  (VCAM)-
1  by the endothelium  and  its abnormal production  of nitric oxide (NO)  are
accepted  mechanisms  in  atherogenesis.  While  the  role  of  solitary
Helicobacter  pylori  infection  in  atherogenesis  is  controversial,  several
epidemiological  studies  suggest  that  H  pylori  infection  is likely  to  interfere
with  Chlamydia  pneumoniae  infection  in  this  process. These  2  infections
may  be  diagnosed  in  up  to  50% of  children  and  young  adults. Methods:
Sixteen  apoE- KO  mice, 8  weeks old, were  equally  divided  in  four  groups.
First  group  was  infected  with  C  pneumoniae,  the  2nd  group  was  infected
with H pylori, and the 3rd group  was infected  with both  C pneumoniae  and
H  pylori.  Mice  from  the  4th  group  and  four  wild  type  mice  served  as
controls.  Samples  from  the  abdominal  aortas  were  obtained  from  all  mice
after  10  weeks  and  processed  for  immunocytochemistry  forVCAM-l.The
methacholine-induced, endothelium-dependent  relaxation of precontracted
rings  from  thoracic  aorta  was investigated  in  organ  chamber,  in the  absence
and presence of NG-nitro-L-arginine  methyl ester (L-NAME)  ,an  inhibitor
of NO  synthesis. Results:The endothelium-dependent  relaxation  was signif-
icantly  less  inhibited  by L-NAME  in  the  coinfected  group  as compared  to
the  other  groups  (p<03).  Staining  forVCAM-1  was  more  intense  at  the
branching  sites  of  abdominal  aortas  in  mice  with  coinfection  (2.1+0.5,
p<0.05)  then  in mono  (0.510.2)  or  noninfected  (0.710.3)  apoE-KO  mice
while no staining forVCAM-1  was observed  in wild type mice. Conclusion:
When  associated with C pneumoniae  infection, H pylori infection  decreases
the  endothelial NO  production  of  aorta  and  enhances VCAM-1  upregula-
tion by endothelial  cells at atherosclerosis-prone sites in young animals.These
pathological  processes support  a synergism  between  H  pylori  infection  and
C  pneumoniae  infection  in the development  of atherosclerosis.

P1218
Age  at  Operation  as  a  Predictor  for  Reduced  Peripheral  Artery
Distensibility After  Successful  Repair of Aortic  Coarctation
Carlo  B. Pilla, Marcello de Diwitiisjohn  E.  Deanfteld, Andrew  N.  Redinglon
Cardiothoracic  Unit,  Great  Ormond  Street, London,  UK

Background: Aortic  coarctation  (CoA)  is associated  with  late  hypertension
even  after  optimal  surgical  repair.  Systemic  hypertension  may  be  a  clinical
manifestation  of  abnormalities  on  the  vessel  wall  mechanics  due  to  long-
standing overpressure insult. Objective: Evaluate arterial distensibility  proper-
ties of medium-sized  muscular arteries in the pre and post coarctation  vessels
after  a successful  surgical  repair and  its relationship with timing of operation.
Methods and Results: Forty-seven (47) patients (40M /  7F; 14.7 years (9.60 to
44.58))  with  surgically repaired  isolated  CoA were  studied and compared  to
thirty-six  (36) healthy  volunteers  (20M  /  16F; 18.09  years  (9.99  to  37.80)).
Patients  were  operated  at  a  median  age  of  2.3  months  (0.03  to  476.09
months)  and  their  median  follow-up  time  was  12.39  years  (1.20  to  32.28
years).The arterial distensibility was assessed using pulse wave velocity (PWV)
measurements, which  are  inversely  related to the square root  of distensibility.
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These  were  done  on  the  brachial-radial  and  femoral-dorsalis  pedis  arterial
segments. The  patient  group showed  higher  PWV  values in  the  upper  body
than  the control  group  (9.12  –  3.15  m/sec  vs. 7.94  –  1.96  m/sec; p=0.04),
but  in the lower body not  (9.44 –  3.16 m/sec  vs. 9.11  – 2.99 m/sec; p=NS).
Patients operated on  after  2 months of age had higher PWV values compared
to  the  control  group  (9.84  –  3.30  m/sec  vs. 7.94  +  1.96  m/sec; p=0.02),
although patients operated on before  not  (8.30 –  2.83 m/sec  vs. 7.94  –  1.96
m/sec; p=NS). Multiple  regression  analysis  identified  age  at  operation  and
body  mass index  as predictors of PWV. Conclusions: Arterial  extensibility  in
the  upper  body  arteries  is  affected  after  successfully  operated  CoA, and  is
related  to  the  age  at  operation.  Early  operation  may  prevent  late  arterial
mechanical  dysfunction.

P1219
The  effects  of tumor necrosis  factor-alpha  in neonatal  rat cardiomy-
ocytes:apoptosis  or  necrosis
Lee DS,  Kim  DK,Choi  SM,  KimWT.Ko  BH*,Ju,tgYlV*
Department  of  Pediatrics and Anatomy*;  Dongguk  University  Hospital,  Pediatric
Department,  Kyungju,  South  Korea

Pulpose:Tumor  necrosis factor-a(TNF-a)  is a pro-inflammatory  cytokine that
has been implicated  in the pathogenesis of cardiovascular disease. Serum levels
ofTNF-a  are elevated  in many human  cardiac related pathogenic  conditions
including  heart  failure.  It  is  well  known  that TNF-a  inhibits  myocardial
contractility  and induces apoptosis of adult rat cardiomyocytes  via stimulation
ofTNF  receptor  1. But  pathophysiologically  relevant(very  low)  levels  of
TNF-a  can not  induces  apoptosis  of neonatal  cardiomyocytes. So  we  evalu-
ated  the  effects  of different  concentration  of TNF-a  in  cultured  rat  neonatal
cardiomyocytes. Methods: Neonatal  ventricular  myocytes were  isolated  from
3-day-old  rats by stepwise collagenase dissociation and cells were cultured  for
3  days. After  than  cardiomyocytes  were  treated  with  low(25ng/mL)  and
high(250ng/mL)  concentration  ofTNF-a  for  48 hours. Apoptosis  was deter-
mined  by  terminal  deoxynucleotidyl  transfer-mediated  end  labelling
(TUNEL)  staining.  Cell  viability  was  evaluated  by  lactate  dehydrogenase
(LDH)  measurements  using cell  culture  supernatants. Results: Low  concen-
tration  of  TNF-a  did  not  induce  apoptosis  compared  with  controls
(10.5–3.5%  : 10.4–4.2%).And  high  concentration  of TNF-a  also  did  not
induce  significant  apoptosis(10.1–3.6%  :  10.4–4.2%).  There  was  no
detectable  morphological  changes  of  cardiomyocytes  after  low  and  high
concenturation  of TNF-a  treatment. LDH  levels  after TNF-a  treatment  was
not  changed  compared  with  controls(control  : low  : high,  3.2–0.1%  :
3.1 –0.2% : 3.3–0.2%). Conclusion: Our  results suggest that even though high
concenturation  ofTNF-a  alone  can  not  induce  apoptosis  and no  significant
cytotoxicity  in neonatal rat cardiomyocytes.

P1220
Early disturbances  of endothelial  function  and antioxidants  in  young
adults with  risk  factors
Lilje  C,  Boeters I.,  Finckb  B.,  HeitzerT.,  KohlschutterA.,  Belsiegul U,  WellJ.
University of Hamburg, Marlimtr.  52,  Hamburg,  Germany

To investigate the effects  of smoking (smk) and hyperlipidemia  (hip) in other-
wise healthy young adults on plasma oxidative status, endothelial function, and
intimamedia  thickness (IMT), 64 subjects were enrolled in a prospective study.
Flow-mediated  vasodilation  (FMD)  and  IMT  were  determined  using  high
resolution  external  ultrasound  as described  by  Celemajcr  (1992)  and  Lee
(1998) respectively. All plasma parameters were analysed by standard laboratory
methods. For both  groups  at  risk, FMD  decreased while IMT  was  increased.
FMD pathology was decreased while IMT was increased. FMD pathology was
more  prominent.  Significant  pro/antioxidant  imbalance  was most  reliably
detected  by elevated  oxidised lipoprotein  autoantibodies  and decreased  levels
for sulfhydril  groups and atocopherol normalized  for lipids. Results were more
significant in smokers but detectable in hip patients also.The combined param-
eters may help to elucidate the padiophysiologic interaction of oxidative stress,
endothelial  dysfunction  and vessel pathomorphology.

P1221
Alterations  of  selected  neutrophil  functions  in  children  with  cyan-
otic  congenital  heart  disease.
Pacnik,J., Baj,  Z.,  Moll,J.A.,  Sysa,A.,  Pawlowicz, B.,  Ostrowska,  K.
Department  Of  Pathophysiology and  Clinical Immunology  Mma,  Leszczy,  Poland,

Children  suffering  from  congenital  heart  disease (CUD)  have been  assumed
to  have a deficiency  in their defence  mechanisms. The  aim of our studies was
to test the respiratory burst, chemotaxis and adhesion molecules on peripheral

blood  neutrophils  in  children  with  cyanotic  congenital  heart  disease. We
tested  12 children with CHD  (tetralogy  Fallot  ̂ToF,  and transposition  of the
great arteries T̂GA).The control group consisted of  16 healthy children.The
respiratory burst of neutrophils  was determined  by means of the chemilumi-
nescence  (CL) of die  cells. Expression of CDllb, CD18 adhesion  molecules
on  neutrophils  were  determined  by flow cytometry. The  chemotaxis  of the
cells was estimated  using Boyden chambers and  analysed using classical assay.
We  have  shown  that:  (1)  peripheral  blood  resting  and  fMLP  stimulated
neutrophil  CL in CHD  children  was significantly  higher compared  with the
healthy  control  group.  (2)  Expression  of  C D l l b  and  CD18  adhesion
molecules  were  significantly  higher  on  CHD  neutrophils  than  those  on
normal cells.We have observed significant  upregulation of the CDl lb  expres-
sion  on  neutrophils  in  CHD  children  after  fMLP  stimulation.  (3)  In  CHD
children  neutrophil  spontaneous  chemotaxis  was significantly  lower  than  in
healthy controls.This  data indicate  that neutrophils  from  children with  cyan-
otic  congenital  heart  disease  undergo  activation.  Supported  by  KBN  grant
No.4PO5E092  19.

P1222
Heart  rate variability  in a brain dead  child.
Akagi  M.
62̂02̂  SUinkawa,  Mitaka,  Tokyo, Japan

To investigate  heart  rate  variability  in a patient  with  complete  loss of  central
nerve function, we studied a case who survived about  10 months after  diagnosis
of brain  death. The  patient  was a  1-year-old  boy, who  was  referred  to  our
hospital because of convulsion  after choking. The  diagnosis of brain death was
made on  die  37-hospital  day. The  ECG recording  was performed  on  the  279
and 280 days. He  was expired on the 348 day. Autopsy revealed complete disap-
pearance  of the  whole  brain  structure  including  the  medulla  oblongata. The
ECG  waveform  was  digitized  by  12-bit  analog/digital  converter  with  the
sampling  frequency  of  1kHz  and  stored  in  a personal  computer. During  the
measurements, the patient was mechanically ventilated with the rate of 18/min.
The rhythm was sinus and no ectopics were observed.Time series of R R  inter-
vals were  created from the  law  data using our  own  software. Four  time series
including about 500 to  1100 beats that were recorded while the patient  was in a
steady  state  were  chosen  for  analysis. Magnitude  of  heart  rate  variability  was
smaller than that of healthy children; SDNN was 7.00 to 8.78 msec and CVNN
was 1.04 to  1.35%. However, almost regular fluctuation of 0.3Hz (the  frequency
of ventilation)  and  apparendy  random  fluctuation  of lower  frequencies  were
clearly observed.The power spectra showed a peak at 0.3Hz  and 1/^2  fluctua-
tion  at the lower frequency  band. From these results, we speculate  that respira-
tory sinus arrhythmia  is pardy due to a direct  effect  of the phasic movement  of
the lungs, and diat the fluctuation at lower frequencies  of this patient  is not due
to autonomic control but  is a random noise, the cause of which  is unknown.

P1223
Improvement  initiative  in  pediatric  cardiac  surgery
Tliomas, N.L.,Tliroop,  PC,  Christian, K.G.,  Bernard,Y.D.
Cardiac &Tlwracic  Surgery,  2971TVC,  Nashville,TN,  USA

To reduce cost  and improve  quality of care for  patients undergoing  pediatric
cardiac  surgery, a multidisciplinary  team  was formed.  In calendar  year  1999,
162  patients  underwent  Diagnostic  Related  Grouping  (DRG). Of  the  162,
108  underwent  cardiac  surgery  at our  institution. The  specific  diagnoses  of
this cohort of patients were as follows:AVSD(14),ASD(21), SV(13),TOF(22),
TGA  (ASO)(14, VSD(26),  and  other(52).  Using  Improvement  Science
Methodology,  proposed  practice  changes  were  identified,  consensus  was
reached  among  the  team, and  specific  practice  changes  were  implemented.
These  included  standardization  of  the  following  items: urinary  catheters,
intravenous fluid, and respiratory recuscitation  bags. In addition, protocols or
guidelines  were  developed  for  appropriate  use of albumin, chest  percussion
and  postural  pulmonary  drainage. Clinical  pathways  and  standing orders  for
simple, complex, and  closed  cardiac surgical procedures  were developed  and
put  into  practice.  Implementation  of  these  practice  changes  (total  of  22
changes) resulted in savings of approximately
2000 of charges per  case. In  addition, vasopressor  drug  and  nitric  oxide  use
protocols were  developed  and  resulted  in additional savings. The  vasopressor
protocol resulted in savings of 24 to 368 of charges per case, with 88% compli-
ance.The nitric oxide protocol resulted in cost savings of approximately  3000
per case for a projected  total cost savings of 250,000 to 300..000 per year.

P1224
The  effect  of  oxygenated  Stanford  solution  on  improvement  of
hypothermic  preservation of rat hearts
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W.F. Zang, Q.M. Xia, F. Qiu
Toronto  General Hospital,  200  Elizabeth  Street,  CCRW  1-815,  Ontario, Toronto,
Canada
Objective:  To  study  the  effect  of  oxygenated  Stanford  solution  on
hypothermic  preservation  of  rat  hearts.  Methods:  Fourteen  rats  were
randomly  divided  into  two  groups: The  control  group, isolated  rats  hearts
were  preserved  for  10  hours  in  Stanford  solution,  and  the  experimental
group,where  isolated  rats hearts  were  preserved  for  10 hours  in  oxygenated
Stanford  solution  at  a temperature  of  4§C. High-performance  liquid  chro-
matography  (HPLC)  was used to measure myocardial adenosine  triphosphate
and total adenine nucleotides, while the left  ventricular end-diastolic  pressure
(LVEDP), left  ventricular developed pressure(LVDP) and the rate of change of
left  ventricular  pressure (+dp/dt)  were determined before  and  after  preserva-
tion with  an isolated working heart model. Results:The  mechanical  recovery
of the left  cardiac function  was significantly improved after  10 hours of preser-
vation  in  the  experimental  group  (LVDP  35.6+7.0,  +dp/dt  10431230)  as
compared  to the control  group  (LVDP 23.7–3.2,+dp/dt  661–199,p<0.05).
Adenosine  triphosphate  and  total  adenine  nucleotides  in  the  experimental
group  were  significantly  increased  (2.06–0.02  versus  1.68+0.01 umol/L  for
the  control  group, p<0.05).  Conclusion:  Oxygenated  Stanford  Solution
improved the preservation of rat hearts.

P1225
The  effect  of  donor  heart  ischemia  on  coronary  vascular  endothe-
lium  after  preservation  in  rats
W.F.Zang,  Q.M.Xia, F.Qiu
Toronto  General Hospital,  200  Elizabeth  Street,  CCRW  1-815,  Ontario.Toronto,
Canada

Background: Although  myocardial  preservation  of donor  heart  plays  a  very
important role in the short-term therapeutic  effect  following heart  transplan-
tation, it  remains  unclear  whether  the  preservation  influences  the  long-term
post-operative  results,  especially  whether  it  effects  the  coronary  vascular
endothelium. We  designed  this study  to  observe  the  histological  changes  in
coronary  vascular  endothelium  following  donor  heart  ischemia. Methods: A
modified  LangendorfF model  for  functional  parameter  measurements  was
used.Wister  rats were divided into 4 groups.The  rat hearts were preserved  for
ten  minutes, 4 hours, 8  hours  or  16 hours  in  4Ĉ  physiological  saline  after
cardioplegic  infusion  with  St. Thomas  solution  and  then  reperfused  for  30
minutes  with  KHB  solution. The  left  main  trunk  of the  coronary  artery  and
the  contacting  myocardium  were  resected  and  the  tissue specimens  were
analyzed by transeletronmicroscopy. Results:The endothelial cells of the coro-
nary artery  were damaged more seriously following  a prolonged  preservation
time. Increased preservation  time  also injured  the  myocardium. Conclusions:
The  donor  heart  ischemia  caused  injury  to  coronary  vascular  endothelium,
which  may induce coronary artery  disease after  heart  transplantation.

P1226
Increased  sensitivity  of  neonate  atrial  myocyte  to  adenosine  Al
receptor  stimulation  in regulation of the  L-type  Ca2+  current
Fumiaki Sutou,Yoshizumi  Habuchi, HideoTanaka, Ketiji Hamaoka,
Hospital for Sick Children,  Ontario, Toronto,  Canada

Background The antiadrenergic effects of adenosine (Ado) via Al  purinoceptor
on newborn  (NB) hearts and the tolerance of NB hearts to ischemia have been
reported to be higher than that of the adult  (AD). We  have recendy found  that
ATP  inhibits  L-type  Ca2+  current  (ICa)  not  only  via Al, but  also  by  P2
purinoceptors. These  effects  may contribute  to  the  ischemic  tolerance  of  NB
heart. We examined  the  effects  of Ado  and ATP on  ICa  of NB  and AD  rabbit
atrial  cells. Methods  and  Results The  membrane-perforated  clamp  technique
was used to record  ICa in enzymatically isolated myocytes.Ado (30uM) inhib-
ited  isoproterenol  (ISO, 30nM)  stimulated  ICa  more  potently  in  NB  cells
(66.5+2.9 % of ISO-stimulated  ICa) than in AD (38.2+4.5 %). Dose-response
curves showed an higher sensitivity of the NB myocyte to Ado.This was accom-
panied  by  an  increased  maximum  response  and  a lower  IC50  concentration
than  in AD. In  NB, the  effect  of ATP  was  equivalent  to  that of Ado  at  high
concentrations  (30-100uM), but  was significantly  weaker  at lower  concentra-
tions. The  effect  of Ado  was antagonized  by  the Al  purinoceptor  blocker,  13
dipropyl-8-cyclopentylxanthine  (DPCPX,  lOOnM). Co-addition  of  DPCPX
and the P2 purinoceptor blocker suramin (lOOuM) abolished 30mM ATP inhi-
bition  completely. Both  the  effects  of Ado  and ATP  were  eliminated  by pre-
treatmant  with  pertussis  toxin  or  by  superfusing  with  forskolin  plus
3-isobutyl-l-methylxanthine  (IBMX),  indicating  the  involvement  of  the
pertussis  toxin-sensitive, cyclic AMP-dependent  pathway. Conclusions These
results suggest  that NB atrial cells are highly sensitive to Al  purinoceptor  stim-

ulation, and less sensitive to P2 stimulation.This  may be explained not only by
increased receptor density but by a tighter receptor-response coupling, and may
contribute to the higher resistance of the NB myocardium to ischemia.
P1227
Improving Communication  with Referring  Physicians
E. Marsha Elixson Angel R. Cuadrado
Sibley Heart Center,  1405 Clifton Rd NE,  Georgia, Atlanta, USA

The  ability  to keep referring  physicians  (our  customers)  updated on  patient
status  after  admission  can  be  problematic. Efforts  to  improve  satisfaction
included  implementing  a  one  page  brief  to  FAX  to  referring  physicians
within  24  hurs  of  admission  into  our  18 bed  CICU.  Included  are  patients
admitted  to the CICU: direct transfers  from within the hosital, post surgery or
those post  cardiac catheterization  where ICU observation  is required. A FAX
form  is placed  intothe  admissionspacket, a brief  disposition  is written  bythe
Intensivists and then sent by FAX tothe designated neonatologist, pediatrician
and cardiologist. To  assess the benefit  of this project  a survey  was designed  to
obtain  feedback  on  adequacy  of  information,  helpfulness,  what  additional
information  would  be of benefit,  and how  we can improve on  communica-
tions.The  form, maximum of  1  minute to  fill out, asks the physician for their
specialty  as well  as how timely they read the FAX. This form  is coupled  with
the original data sheet when sent out.A review of the last 20 responses to this
survey  showed  favorable  responses for  helpfulness  and  adequacy of  informa-
tion 20/20  (100%). Most physicians 17/20  (85%) read the  FAX on the day it
arrives. Responses  to specialty  showed  11/20  (55%) pediatrician, neonatolo-
gist  2/20  (10%)  and  cardioloogist  7/20  (350. Additional  information  that
would  be  of benefit  included:  weekly  follow-up,  when  transferred  from
CICU, when discharged, and  to  include  diagrams and  cath  data.  Healthcare
professionals  know  how  vital  it  is  to  partner  with  our  referringphysicians
providing  continuity  of  care  across the  spectrum. Communications  assist  in
keeping this link.

P1228
p55sR  is  a  predictor  marker  for  cytokinemia  and  development  of
systemic  inflammatory  response  syndrome  (IRS)  after  pediatric
open-heart  sugery
Mahmoud El Barbary, Khalid Kabar, Zohair Al  Halees
MBC  #16,  P.O. Box 3354, Riyadh, Saudi Arabia

Objective:  Cardiopulmonary  bypass  (CPB)  can  cause  many  post-operative
pathophysiological  changes  that may lead to systemic inflammatory  response
syndrome  (SIRS)  and  multiple  organ  dysfunction  syndrome  (MODS). We
investigated  the  cytokine  network  in  response  to  CPB  prospectively  in  22
pediatric  patients  undergoing  various  open-heart  procedures. Methods: We
measured  plasma  levels of endotoxin, cytokine (TNF-a, IL-1, IL-6, IL-8) and
cytokines  specific  soluble inhibitors (IL-lra, IL-6sR, p55 and p75sR)  before,
then  2 hours  and one  day after  the  CPB. Clinical  data including duration  of
CPB  and  tests  indicative  of  pathophysiological  complications  of
SIRS/MODS  were  collected. Results: The  cytokine  inhibitors, except  IL-
6sR  increased significantly  from  pre-bypass  levels to  after  bypass levels. After
bypass  elevations  of most  of the  cytokines  specific  inhibitors  were  quantita-
tively dependant on  their  pre-bypass  levels and on the duration  of CPB. The
results  showed  that  a  complex  response  of cytokine  network  is  induced  in
response  to  CPB  and  is related  to  duration  of the  CPB  surgery  and  on  the
plasma pre-bypass level of the cytokine network. Pre-operative  level of p55sR
(and to a lesser extent  p75sR) remarkably predicted the post-operative  rise of
the  other  components  of  the  cytokine  network  and  the  development  of
SIRS/MODS (p=0.005). Conclusion:This  finding yields an important  prog-
nostic  value  that may help  in the  future  to develop therapeutic  or  preventive
modalities  after pediatric open-heart  surgery.

P1229
Sox4  is  essential  for  migration  and  transformation
cells  participating  into conotruncal  septatio
Hidetoshi  Fujino, Tsutomu Narita, ,
Itioue, Masao Nakagawa
Shiga  University Of MedicaUfK^ke^

Sox4  is^MK^bej^rfVr&^a^farahJy^ranscrupitffal  factors  and  exclusively
Re oujfldlPtract  and atrioventricular  canal of

[Ton in mice causes abnormal  development
; in  cardiac  anomalies  such  as  large  infudibular

aefectjjUl^rersistent  truncus arteriosus. In order to determine a role of
Bnotruncal  septation, we  investigated  Sox4  expression  in  embryos

treated with bis-diamine, which influences neural crest cells critical to truncal
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septaion  and, subsequently,  induces  cardiac  malformations  including  persis-
tent  truncus  arteriosus  and  teratology  of  Fallot. Semi-quantitative  RT-PCR
studies  revealed  that  Sox4  expression  in  the  control  mouse  hearts  was first
detected  on  10.5 embryonic  day  (ED), reaching the maximum  level on  11.5
ED, then diminished on 13.5 ED. Sox4 expression in the embryos treated with
bis-diamine  was  transiently  detected  on  11.5  ED, which  was  significantly
down-regulated.  In  the  brains, Sox4 expression  of control  embryos  was  first
detected  on  8.5 ED  and  reached  the  maximum  level on  11.5 ED. However,
Sox4  expression  in  the  embryos  treated  with  bis-diamine  was  reduced  in
comparison with  that  in the control  embryos on  11.5 ED.These  results indi-
cated that  bis-diamine administration  to the pregnant mouse  decreased  Sox4
expression in the embryonic heart and neural tissue. Sox4 may play an impor-
tant role in conotruncal septation, affecting migration of neural crest cells into
heart  and transformation  to the smooth muscle cells in the vascular wall.

Cardiac Anesthesia, ICU Care/
Neonatal/Respiratory  Management

P1230
Remifentanil  blood concentrations  in infants undergoing  congenital
heart  surgery
Deborah A.  Davis,  Ellen A.  Spurrier, Regina  M.  Healy,  BS,  Russell  C.  Raphaely,
William  I. Norwood
Nemours  Cardiac Center, Alfred  I.  duPont  Hospital for  Children,  Wilmington,  DE,
USA

Introduction: Remifentanil’s  ultrashort duration of action provides an ability to
rapidly  titrate  anesthetic  depth  with  minimal  hemodynamic  impact. We
measured  remifentanil  blood concentrations  in  infants  undergoing cardiopul-
monary bypass with deep hypothermia  and compared them to those predicted
by hemodilution and to those reported to provide analgesia. Methods:Thirteen
infants  (aged  2  days  to  10  months)  undergoing  heart  surgery  received  a
remifentanil  infusion  (0.3 meg/kg/min)  as part of a balanced  anesthetic. Blood
was sampled  at 0,2,5,10,15,20,21  (CPB) and 28 (DH) minutes after  starting
the  infusion.  Blood  concentrations  were determined  by  gas  chromatography
and high-resolution  mass spectrometry.Total  circulating volume  for the distri-
bution  of remifentanil  was calculated  to  be patient  blood  volume  plus pump
prime volume. Results:The mean remifentanil  concentration  20 minutes  after
initiation  of  the  infusion  was  3.98  (–0.74)  ng/ml,  which  decreased  to  2.32
(–1.09)  ng/ml  1 minute  after  starting  CPB  and  increased  to  3.67  (–0.91)
ng/ml  after  7 minutes of deep hypothermia. The predicted mean  remifentanil
concentration,  given  the  dilutional  effect  of  CPB,  was  2.44  (–0.59)  ng/ml.
Conclusions: Measured  concentrations  of  remifentanil  on  cardiopulmonary
bypass  decrease  to  values  consistent  with  that  predicted  by  hemodilution,
implying  that  no  adsorption  occurred  onto  the  circuit  tubing. The  dilution
that occurs from  pump priming fluid does not reduce remifentanil  concentra-
tions below that which provide  analgesia  for surgical procedures.The  increase
in  remifentanil  levels during hypothermia  may in part  be related to  tempera-
ture-dependent  plasma esterase activity.

P1231
Fast  track  anesthesia  for  glenn  shunts  and  Fontan  procedures.  Does
anesthetic  dose  affect  outcome?
DeCourceyJ.,  Daniels, W., Perryman,  K.  Powers,  C,  Stillions, D.,  Lojland  C.
Tlwracicand  CVSurgery,  Missouri,  Kansas  City,  USA

To  assess the  effects  of’fast  track’ anesthetics on outcome  of children  under-
going twenty-one  bi-directional  Glenn shunts, two classic Glenn shunts, and
seventeen Fontan procedures utilizing variable doses of a narcotic-based tech-
nique, a review of the time to extubation, and length of stay in PICU/hospital
was completed.  Incidence  of  hypercarbia,  airway  obstruction,  and  reintuba-
tion  were also noted. Suitable candidates for’fast-tracking’can  be  successfully
managed  utilizing  a  moderate  dose  narcotic-based  anesthetic  technique
without adversely affecting outcome variables.

P1232
Procedural  risk-factors  associated  with  early postoperative  arrhyth-
mias  after  repair of congenital  heart disease procedural  factors  asso-
ciated  with  early  postoperative  arrhythmias  after  repair  of
congenital  heart  disease

Pfammatter JP, Wagner B,  Bachmann  D,  Pai’lovic M,  Carrel X,  Berne,  Switzerland
Pediatric Cardiology,  University  Children’s Hospital,  Berne,  Switzerland

The  study  evaluated  the  influence  of procedural  risk-factors  for  the  occur-
rence  of  arrhythmias  early  after  pediatric  open-heart  surgery.  Prospective
study between July  1996 and October 2000 in children undergoing repair  for
tetralogy  (n=50), complete  atrioventricular  canal  (CAVC, n=43)  and  transa-
trialVSD-closure  (n=75). Continuous ECG-monitoring  in the intensive care
unit.  For  each  group  of  patients, occurrence  of  arrhythmias  was  related  to
maximum  postoperative Troponin  (T)  serum  levels, aortic  cross-clamp  time
(AT), bypass  time  (BT)  and  the  hemodynamic  result. 20/75 VSD-patients
(28%) had arrhythmias, which were clearly associated with longer AT and BT
and higherT levels (p<0.01 in each). In CAVC patients, arrhythmias occurred
in  20/43  cases  (47%)  and  were  significantly  associated  with  longer  BT
(p<0.05), longer AT  (p<0.01)  and  higherT  levels  (p<0.01). Additionally,
abnormal  postoperative  hemodynamics  (10/43  patients)  predisposed  to
arrhythmias (p<0.01). In 17/50 tetralogy patients (34%) arrhythmias occurred
which  were  associated with  increasing BT (p<0.05)  and AT (p<0.01)  as well
as  higher T  levels  (p<0.01).  In  groups  of  children  with  identical  surgical
approach,  longer  bypass  and  aortic  cross-clamp  times  as  well  as  higher
Troponin levels were associated with early postoperative  arrhythmias.

P1233
Echocardiographic  assessment  of preload  conditions  at the  neonatal
intensive  care  unit.
HrudaJ.,  Rothuis,  E. CM.,  v Elburg, R.M.,  Sobotka-Plojhar,  M.A.,  Starreveld,  S.,
Fetter, W.P.F.
Depl.  Pediatrics  Vrije  Universiteit Amsterdam,  Amsterdam,Tlie  Netherlands

Labile  hemodynamics  of  preterm  neonates  requires  proper  assessment  of
loading conditions. In adults, echocardiographic measurement of the diameter
of  inferior  vena  cava  (IVC)  and  its  respiratory  variations  (vena  cava  index,
VCI)  has been used.To  assess the value of echocardiography  in preload assess-
ment,  37  neonates  (35 preterm; gest. age 31.9–4.3  w, weight  1 813–0.94  g)
with known central  venous pressure (CVP)  were studied  at the neonatal  ICU
with  echocardiography.  CVP  in  group  1  (no  ventilation)  was  significantly
lower  than  in  group  2  (conventional  ventilation)  and  3  (HFO)  (p<0.001).
Vena  cava index  (%) reached  50.0 both  in group  1 and 2, but  5.9  in group  3
(pO.OOl).The  CVP  correlated  inversely  with VCI  (r=-0.335, p=0.046)  in
the  whole  group, better  correlation  being  in  group  1 (r=-0.631, p0̂.012).
VCI  differed  significantly  in patients with low  vs. normal CVP (62.6 vs.37.6,
p=0.004). Positive  correlation  between VCI  and  area  of  right  /  left  atrium
(r=0.492, p=0.003)  indicates  possible  effect  of  atrial  compliance on VCI. In
conclusion, echocardiography  may be helpful  in assessing of adequate preload
in spontaneously breathing preterm and full  term neonates. However, its value
is limited in artificially  ventilated patients.

P1234
Estimation  of  systemic  oxygen  delivery  in  neonates  treated  with
hypoxic  gas with  nitrogen.
Itoi,T., Oka,T., Hamaoka,K.,Toiyama,K., Kawakita,A.,  lwasaki,N., Fujimolo,K.,
Suita,C.,Asazuma,M.,  Sakata,K., Sitaishi,!., Hayano,T.
Kyoto Prefectural  University Of Medicine, Kyoto, Kyotojapan

To  evaluate  the  clinical  efficacy  of  hypoxic  gas  therapy  using  nitrogen  in
newborns  with  a  univentricular  parallel  circulation,  we  studied  whether
systemic  oxygen  delivery  may  be  improved  with  this  therapy. Methods: We
studied seven patients aged 1-6  days with  hypoplastic  left  heart syndrome. All
patients  were  treated  lipo-prostagrandin  El  (5̂10 ng/kg/min)  to  maintain
the  patency  of  ductus  arteriosus. Supplemental  nitrogen  was  delivered  by
continuous-flow  respiratory support.The  traction  of inspired  oxygen  (FIO2)
was maintained  16̂18%  and the peripheral  oxygen saturation  was kept to be
more than 70%. Urine volume (UV) was measured  as an indicator of systemic
flow  volume. Both arterial and central venous blood oxygen saturation  (SaO2
and  SvO2, respectively),  and  arterial  blood  pH  were  measured  before  and
6-12hr  after  nitrogen  insufflation. The  oxygen  excess  factor,  SaO2/Sa-vO2
(OEF),  was calculated  as  an  indicator  of  systemic  oxygen  delivery.  Some
patients  were  estimated  the  cerebral  blood  flow  (CBF)  by  the  near  infrared
spectrophotometry. Abstract Text: To evaluate the clinical  efficacy  of hypoxic
gas therapy using nitrogen in newborns with  a univentricular  parallel circula-
tion, we studied whether systemic oxygen delivery may be improved with this
therapy. Results: The  hypoxic  gas therapy  by  supplemental  nitrogen  did  not
alter  either  systemic  blood  pressure  nor  blood  pH. The  UV  increased  from
0.8–l.l  ml/hr/kg  to  7.2–4.8  ml/hr/kg  (p=0.012).  Although  SaO2
decreased, the  increase  of  SvO2  resulted  in  significant  improvement  of  the
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OEF  from  3.72–0.89  to 5.33–1.16  (p=0.009). These  findings  showed  the
systemic  oxygen  delivery  improved. No  apparent  decrease  of the  CBF  was
seen during the hypoxic gas therapy.AbstractText:To  evaluate the clinical  effi-
cacy of hypoxic  gas therapy using nitrogen in newborns with a univentricular
parallel  circulation, we studied  whether  systemic  oxygen  delivery  may be
improved  with  this therapy. Conclusions: Hypoxic  gas  therapy with  nitrogen
increases  systemic  blood  flow  volume  and improves  the systemic  oxygen
delivery  in  neonatal  patients  with  univentricular  parallel  circulation. This
therapy is safe and effective  clinically if the FIO2 may be maintained 161̂8%.

P1235
The  severely  polycythemic  tetralogy  : can  surgical  outcome  be
improved?
lyer.P.V.,  Dagar.K.S., Vyas,R., Kauslial,S.K., Iyer.K.S. Escorts  Heart Institute  &
Research  Centre, New Delhi
Escorts Heart Institute & Research  Centre, New Delhi, New Delhi,  India

Older  age(>  4yrs)  has been  considered  a risk  factor  for surgical correction of
tetralogy  of Fallot  (TOF). Between  1995 and 1998  hospital  mortality  in 59
children  (41̂8years)  who underwent  surgery  for TOF  was high  ^  3/59 .
Causes were  : 1) Major  intracranial  bleed  2) severe low output  3) multiorgan
failure  syndrome(MOFS)  . All  3 had severe  polycythemia  (Hb> 23 gm/dl).
Significant  polycythemia  was common  (15/59)  and was associated  with
increased  bleeding  problems, low output  states, pleural  effusions  and right
ventricular(RV)  dysfunction. Aim  :To  assess the outcome  of various  strategies
evolved  to  diminish  postoperative  mortality  and morbidity  in  older  severely
polycythemic chidren with TOF. Methods: Strategies evolved targeted at prob-
lems  encountered  ^  1) Preop: Staged  phlebotomy,  optimization  ofcoagu-
lopathy and aggressive coil occlusion of collaterals 2) Intraop: Echo to optimize
RV  resection  3) Post-op: Elective extended  ventilatory  and inotropic  support
in potential low output states (extensive RV resection, large transannular patch,
elevated LA pressures, multiple collaterals). Results: Early mortality  reduced to
1  in the subsequent  cohort  of 54  children  (41̂8years)  operated  between
19982̂000. More  patients  had  significant  polycythemia  (26/54) but bleeding
related morbidity  was  reduced  from  41% to 7% and vital organ bleeds elimi-
nated. Incidence  of low output  states, pleural  effusions,  RV dysfunction  could
not be  reduced, though  consequent  deaths  were minimized. Conclusion  : An
aggressive proactive management strategy approach helped reduce mortality in
this high  risk group  of older, polycythemic  childen with  tetralogy  from 3/59
to  1/54. Morbidity  due to bleeding problems  was minimized. The  older  child
with TOF continues to be at risk for a) RV dysfunction  secondary to a fibrotic
and hypertrophied  RV b) MOFS & left  ventricular dysfunction  due to chronic
hypoxemia  & c) collateral induced pulmonary problems.

P1236
Failed  extubation  following  congenital  heart  surgery  in young  chil-
dren: incidence, etiology, risk  factors.
Harrison,A.M., Cox,A.C,  Davis, S.,  Piedmonte M., Drummond-Webb,J.J.,  Mee,
R.B.B.
Cleveland  Clinic Children’s Hospital, Cleveland,  Ohio, USA

Purpose: Most children who undergo congenital  heart surgery(CHS)  require
post-operative  mechanical  ventilation. We sought  to identify  pre-  and intra-
operative  factors  associated  with  failed  extubation  (FE). Methods:  W
performed  a  retrospective  chart  review  of children  y"yd 36 months  of age
who underwent  CHS  from  1/1998 to 7/1999. A modified  version of logistic
regression, which  accounts  for  lack  of independence  in  data  with  multiple
records  per subject,  was  used  to  assess the  impact  of risk  factors  for  FE. A
forward  selection  process  was used  with p< .05 as the criteria  for entry  into
the  model. Estimated  odds  ratios(EOR)  are reported  with  95%  confidence
limits. The  predictive  ability of the final model  was assessed using  area  under
the  receiver  operating  characteristic(ROC)  curve.  Results: 203 children
underwent  219 surgeries. 21  children, during  22 separate  surgeries, experi-
enced  a total  of 26  FE’s. Median  ventilator  time(days) was .95(.13-18)  for
successful  extubation  versus  5.4(.91-35)  for FE. FE #1 occurred on median
POD  2.8(0.1-14).  Etiologies  of  FE  #1  included  heart  failure(n=6),
pulmonary(n=6),  airway  edema(n=3),  accidental(n=2),  paralyzed
diaphragm(n=2),hemothorax  (n=l),and epistaxis(n=l). Recurrent  FE (n=5)
occurred  on median POD 5.4(0.93̂5). Etiologies  of recurrent  FE included
heart  failure(n=l),  pulmonary(n=2),  airway  edema(n=l),  and  paralyzed
diaphragm(n=l). Our multivariate model identified  pre-operative  pulmonary
hypertension  (EOR=31.4,  4.52̂17), presence  of a  congenital  syndrome
(EOR=4.7,1.3-16.6),  and  intra-operative  circulatory  arrest
(EOR=4.2,1,1-15.7)  as risk  factors  for  FE.Area  under  the ROC curve  =
0.837.  Presence  of  all  3  risk  factors  was associated  with  100%  specificity.

Conclusions: Extubation  fails  after  approximately  10% of CHS  in  young
patients.  Etiologies  of  FE  are  diverse.  In  our  population,  pre-operative
pulmonary  hypertension, presence of a congenital syndrome, and  intra-oper-
ative  circulatory  arrest  are risk  factors  for  FE. Prospective  validation  with
larger numbers and at multiple institutions would improve the model.

P1237
Delayed  sternal  closure  in pediatric  intensive  care  unit  after  cardiac
surgery.
S. Vobecky, M. Chaibou, L. Houle, C.A. Farrell.
3175  Chemin  Cote Ste-Catherine, Montreal,  Quebec, Canada

Objective: To  assess morbidity  and mortality  associated  with  delayed  sternal
closure  performed  in  pediatric  intensive  care  unit.  Type  of  research:
Retrospective  descriptive epidemiological  study. Site: Multidisciplinary  pedi-
atric  intensive care unit (PICU) in a tertiary care university-affiliated  pediatric
hospital. Methods: Review of clinical  data of all patients with  delayed sternal
closure  admitted  in the PICU  after  cardiac surgery. Results: Between January
1992  and January  2000, 53 patients  of 1061  (5%) open  heart  operations for
congenital  heart  defects  had prolonged  open  sternotomy. Thirty-seven  of
these children  (71%) were newborns and the sternum  was electively left  open
to  avoid postoperative  hemodynamic  and  respiratory  compromise  secondary
to  myocardial  edema.  Successful  sternal  closure  was achieved  in 48 patients
(92.3%);  31  (58%)  were  done  in the operating  room  and 22  (42%)  in the
PICU  at the mean of 5.1  – 2.6 and 4.4 – 3.0  days respectively  (NS). Sternal
closure  in the PICU  were  realized  by cardiac  surgeon  under  general  anes-
thesia  administered by pediatric  intensivist  and  assisted by fellows, respiratory
therapist,  intensive  care  and operating  room  nurses. The  overall  operative
mortality  rate was 5/53  (9.4%) and 3/22  (13.6%) in the PICU subgroup. One
of  these  three  patients  was on  extracorporeal  membrane  oxygenation
(ECMO)  after  surgery  and died  from  aspergillus and haemophilus  influenzae
infections. No other  infectious  complications  were  observed  in the  PICU
group. Conclusions: Delayed  sternal  closure  can be made  safely  in pediatric
intensive  care unit without  increasing morbidity  and mortality.

P1238
ECMO  for the treatment of malignant  arrhythmia
FourtiierA., Vobecky  S., LacroixJ.,Toledano B.
3175  Cote Sainte-Catheritic, Quebec, Montreal,  Canada

The  use of ECMO  for the support  of patients  with  malignant  arrhythmias
have rarely been reported in the paediatric population. A 9-1/2-year  old boy
was admitted  for  acute  myocarditis  complicated  by a complete  heart  block.
Although  aggressive  treatment  was instituted,  12 hours  after  admission the
patient  was in intractable  heart  failure  with  an ejection  fraction  of 9%  and
cardiac index of 2.3 l/m2. He  was started on ECMO.With support, atrioven-
tricular conduction  immediately resumed  and pacing could be stopped. After
5 days, still  in sinus rhythm, the  cardiac function  was improved  (ejection  frac-
tion  40%) and he  was successfully  weaned  from ECMO.The  patient  has now
been  followed  over a 18 month period, is currently  taking ACE inhibitor, his
electrocardiogram  shows  sinus  rhythm,  the echocardiogram  is normal  with
and  ejection  fraction  of 56%. The  cause  of the  myocarditis  is still  unknown
with negative viral cultures and serology. A 6-month  old boy ventricular septal
defect  and aortic  valve stenosis repair. Previously, he presented  at  10 days of
life  in  cardiac  arrest  and underwent  repair of coarctation  of the  aorta. After
post-operative  low cardiac output  requiring inotropic support,  as the patient
started  to recover he presented junctional  ectopic  tachycardia  with  relapsing
hemodynamic  instability  and numerous  episodes of ventricular  fibrillation
and  torsades  de  pointe  necessitating  defibrillation  and  aggressive  anti-
arrhythmic  treatment  without  success. ECMO  was started  and 5 hours  later
the arrhydimia  stopped and the antiarrhythmic drugs could be weaned. After
4  days ECMO  could be stopped  and die arrhythmia  did not relapse, cardiac
function  was normal. On follow-up  28 months later, the patient  is doing well
with normal  growth. In conclusion, ECMO  has been  useful  and  indeed  life-
saving  for the two patients presented. Its use should be considered to support
patients with malignant arrhythmias refractory to conventional  therapy.

P1239
Postoperative  care  of  patients  undergoing  unifocalization  for
pulmonary  atresia with ventricular  septal  defect.
Vobecky  S., Foumier A.,Tucci,M.
3175  Cote Sainte-Catlterine, Qutbec, Montrial, Canada

A subgroup  of patients with pulmonary  atresia  (PA), ventricular  septal  defect
(VSD),  absent  pulmonary  arteries  and multiple  aorto-pulmonary  collaterals
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(MAPCA’s)  who  benefit  from  multiple  stage  approach, are  at  risk  of  high
morbidity.  After  precise  identification  of  pulmonary  blood  supply  and
MAPCA’s, unifocalization  (U)  and  creation  of  central  pulmonary  arteries  is
done  through  separate  thoracotomies, prior  to  complete  repair. Since January
1997, 5 patients  (5̂15 years old)  underwent  9 U.The  postoperative  manage-
ment  consisted  of  adequate  pain  control, including  regional  anaesthesia, to
favour  fast and aggressive physiotherapy. Patients  were extubated  in the first 24
hours  and  aerosol  therapy  with  salbutamol  and  corticosteroids  was  instituted
immediately and maintained until discharge.Anticoagulation with warfarin  was
instituted  until  complete  repair  (6̂12 months)  aiming INR  of  1.4̂1.8  to
prevent clot  formation  in the  16mm Gore-Tex graft  exposed to low flow used
to  create  die pulmonary  arteries. All  patients  eventually  presented  significant
changes  on  chest  X-ray  despite  normal  parenchymal  aspect  on  immediate
postop film. Even near total absent lung pneumatisation on CT  Scan recovered
with  aggressive  physical  and  aerosol  therapy. All  patients  responded  to  this
therapy without reintubation or bronchoscopy or lobectomy.This lung insult is
though  to be  secondary  to  reperfusion  injury.  If important  Gore-Tex  oozing
was seen on CT  Scan, anticoagulation  was withheld  for  few days. Conventional
postoperative  antibioprophylaxis  with  cefalosporin  was continued  until  lungs
were  clear. Four  patients  underwent  uneventful  complete  repair  and  one  is
waiting with favourable angiographic control. In conclusion, early introduction
of aggressive postop management of possible pulmonary complications  is essen-
tial to control the morbidity of the multiple stage

P1240
Correlation  between  serum  lactate  levels  and  complications
following  heart  surgery: does  it predict  outcome?
Ricachinevsky  C,  NogueiraA,  Fin A,  Pcrcira  C,  Dalle  Mullc  L, Aquino  F,  BottaA,
Delalorre N,  Peres  E,  Lucclicse F, Molossi  S.
Rua  Passo  da Patria, 540  ap  403,  Rio  Grande do Sul,  Porto Alegre, Brazil

Introduction:There  is a controversy  regarding the role of serum  lactate(sL) as
a predictor of outcome  in the post-operative (PO) period of congenital heart
disease. ObjectiverTo  evaluate  sL levels in the immediate PO  (iPO), 3hs PO,
6hs PO, first  PO, second PO  and  associate  with outcome  in the  first  14 days
following  cardiac  surgery  for  congenital  heart  disease.  Methods:  We
performed  a retrospective  study  to  analise age, weight, perfusion  time, cross-
clamp time and outcome (discharge home, discharge with complicated course
and  death). For  statistical  analyses  we  used  non-parametric  analyses  of  vari-
ance  with  specific  correlation  (Mann-Whitney  and Wilcoxon)  and  values
were  considered  statistically  significant  at p<0.05. Results: We  reviewed  164
patients.The median age was: 12 months for patients who  had a good course,
5 months for patients who had complicated  course and 2 months for the ones
who  died. The  median  weight  was  respectively:  8,2  kg, 4,6  kg  and  3,6  kg.
One-hundred  and nine  (66,5%) patients were submitted to  cardiopulmonary
bypass (CPB).The  mean  CPB time  was 75 minutes  in the  survivors  and  109
minutes  in  the  non-survivors. Twenty-three  (14%) patients  died, 6  (23%) of
these died during surgery, 11 (48%) of these had early death (defined  as death
in the first 14 days) and 6 (23%) of these patients had late death. One-hundred
and two (62%) had good outcome, without  complications, and 39 (24%) were
discharged  home, however  they  presented  complications  during  the  post-
operative period.The higher lactate level in all patients was in the iPO and 3hs
PO. The  mean  lactate  was  1.63mmol/L  in  the  patients  discharged  home,
3.49mmol/L  in  the  ones  with  complicated  course  and  8.41mmol/L  in  the
non-survivors.There  was a positive association between high lactate levels and
poor outcome  (p < 0.001). Conclusion: High serum lactate can be an impor-
tant predictor of outcome during the post-operative period  in patients under-
going heart surgery.

P1241
Effects  of  prostaglandin  El  infusion  and  balloon  atrial  septostomy
on  the outcome of the  neonatal  arterial switch  operation
Juraszek.A.L.,  SimsicJ.M., Radlke, W.A., Stroud, M.R.,  Bradley, S.M.
171 Ashley Avenue, SC,  Charleston,  USA

Purpose: Preoperative management of patients with transposition of the great
arteries typically includes prostaglandin El  (PGE)  infusion  and balloon  atrial
septostomy  (BAS).The  aim  of  this study  was to determine  whether  these 2
interventions  have any effect  on  the postoperative course  after  neonatal arte-
rial switch operation  (ASO). Methods: From  November  1995 to  November
2000, 34 patients  underwent  neonatal ASO  at our  institution. Pre-operative,
intra-operative  and  post-operative  variables  were  retrospectively  reviewed.
Results: Twenty-one  of  the  34  patients  underwent  pre-operative  BAS  for  a
small interatrial  communication  (mean  –  SD 2.7–1.4  mm) or  low systemic
oxygen saturation  (70+13%). Mean PGE infusion  time was shorter in patients

undergoing BAS (53+38 hr vs. 85+41 hr,p<0.05).Twelve patients (9/21 who
underwent  BAS, and 3/13 who  did  not  undergo  BAS) had PGE  weaned  off
prior to ASO. BAS patients vs. those  who  did not  undergo  BAS had no  post-
operative  differences  in  the  number  of  inotropes  required, or  the  length  of
intubation  or  hospital  stay. Patients  still  receiving  PGE  at  the  time  of ASO
required  a higher  number  of inotropes  postoperatively  (> 1 drug  in 73% vs.
18%; p<0.001), and had a greater length  of postoperative  intubation  (median
121  hr  vs. 74  hr; p<0.001)  compared  to  patients  not  receiving  PGE  at the
time  of ASO. Length  of postoperative  hospital  stay  was  similar  (mean–SD
11–3  vs.l2–13  days,  p>0.05;  PGE  vs.  no  PGE).  Conclusions:
Discontinuation  of PGE prior  to ASO  was associated with  less postoperative
inotropic  requirement  and  length of  postoperative  intubation. This  suggests
that  efforts  should be sought to discontinue pre-operative  PGE therapy.

P1242
Echo  guided pulmonary  artery  catheter placement  in neonates  with
pulmonary  hypertension.
Tworetzky  W. BristowJD.  Hawgood S.  Moore  P. FinemanJR.  Brook  MM.
Department  of Cardiology, Children’s Hospital,  300  Lotigwood Avenue,  MA,  Boston,
USA

Direct  measurement  of  PA pressure  is not  routinely  performed  in  neonates
with  PPHN.  In  these  patients,  PA  catheter  placement  is complicated  by the
presence  of  a patent  foramen  ovale  and  ductus  arteriosus  with  right  to  left
shunting. Catheters  placed  via  the IVC  tend  to  cross these  defects  rather than
enter  a branch  PA. We  evaluated the  success  rate, efficacy  and  safety  of echo
guided  PA catheter  placement  in the  NICU,  in  eight  neonates  with  PPHN
who were simultaneously enrolled in  an IRB approved study of inhaled NO.A
4-Fr  end-hole, balloon  tipped  catheter  was  placed  via  percutaneous  femoral
venous access. A limit of one hour  was set on placement  in a branch PA. Echo
visualization  was provided  to guide  anterograde  manipulation  of the  catheter
into  a branch  PA. After  48-60 hours  the  catheter  was  removed.  In  7 of  8
patients the PA catheter was stabilized in a branch  PA within one hour. In one
patient, placement  was unsuccessful  and  the  catheter  was removed  without
complication. The  subcostal  long-axis  view  was  found  to  be  optimal  for
guiding  manipulation  of  the  catheter  from  the  IVC  across  the TV, and  the
parasternal  short  axis  view optimal  for  crossing  the  PV  and  placement  in a
branch PA. In the 7 patients PA pressure  was successfully  monitored  for the 24
hours of the inhaled NO  study. In  addition  PA pressure  was monitored  for  an
additional  24̂36 hours aiding clinical management.There  were no  complica-
tions  associated  with  insertion  or  with  the  indwelling  catheter.  PA  catheters
can be safely placed in neonates with PPHN using echo guidance and  PA pres-
sure  can be monitored to  aid  clinical management. Cardiologists  experienced
in catheter manipulation should perform  this potentially  difficult  procedure.

P1243
Neurological  and  electroencephalographic  alterations  in  children
after  cardiac  surgery
Mariana  Cizzi  Machado;Ana  Paula  de  Carvalho  Panzeri  Carlotti;  Paulo  Henrique
Mansojoaojose  Cameiro; Walter de Andrade  Villcla; Regina  Femandes
Campus  USP, Rua  Maestro Joaquiin  Rangel,  181,  Sao  Paulo, Ribeirao  Preto, Brazil

Neurological and electroencephalographic  alterations in children  after cardiac
surgery  Introduction: Although  the  mortality  rate  associated  with  cardiac
surgery  in  children  has fallen  in the  last  25 years, a significant  increase in  the
neurological morbidity of the patients has been observed. Objectives: To eval-
uate  the  incidence  of  neurological  complications  after  cardiac  surgery  and
factors  associated  with  them. Patients  and  Methods: Prospective  study of  22
children  that  had  undergone  cardiac  surgery  ,17  with  cardiopulmonary
bypass (CPB), from April to November, 2000, at Hospital das Clinicas, FMRP
-  USP. The  patients  were  evaluated  by  a  specific  protocol  and  monitored
through  electroencephalography  (EEG)  postoperatively. Results: 6  children
(27%) presented  neurological  manifestation,  clinically  evident  in  the PO: 5
seizures  and  1 prolonged  loss o f  consciousness. The  EEG  was  abnormal  in
11(50%) patients. CPB  was  not  correlated  with  the  occurrence  of  abnormal
EEG: 47% of patients  where CPB  was performed  and  60% of patients  that
underwent  surgery  without  CPB  presented  abnormal  EEG  (p=0.99). In  the
group  that  underwent  CPB, there  was no  significant  statistical  correlation
between  the  duration  of both CPB  and  total  circulatory  arrest  (TCA)  with
the  presence  of  alterations  in the  EEG  . However,  in  patients  with  altered
EEG, the  blood  flow  was lower  and  the  hematocrit  was  higher  during  the
CPB  (p=0.03).Trans-operatively,  there  was  a  higher  incidence  of  adverse
events  such  as cardiogenic  shock,  pulmonary  hypertension  and  respiratory
problems  in  patients presenting  altered  EEG  (81%)  than  in  patients  having
normal EEG  (18%). However,  this  difference  was not  statistically  significant
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(p=0.18), probably due to the sample size. In patients with abnormal EEG, the
mean  arterial  blood  pressure  was  lower  (p=0.003),  and  the  duration  of
mechanical  ventilation  was longer in the postoperative period (p=0.003).

P1244
Specific  properties  of  early  postoperative  rehabilitation  in  children
with  congenital  heart  defects
G.Nikolic,  S.  Simeunovic,A.Marsavdski,  I.Petronic,  D.Nikolic,  D.Cirovic,  S.Uic
Mlade  Borne  26,  University  Children’s  Hospital  Belgrade;  Tirsova  10,  Serbia,
Belgrade, Yugoslavia

Early  postoperative  cardiopulmonary  rehabilitation  is  a must  in  modern
cardiovascular surgery  in both  adult  and pediatric  medicine, where  physiatrist
actively  participates  in  the  teamwork. At  the  University  Children’s  Hospital
during the period  of 1.1.1999-1.1.2000.250  children  with different  congen-
ital heart defects (CHD) were operated. Early postoperative rehabilitation were
applied  in  all cases. Complete  recovery  were  succesful  in  244 cases, 4  patients
had  neurologic  complications  (haemiparesis  in  3  cases, triparesis  in  1 case).
Mortality rate were less than  1% (2 cases).The specific  properties of early post-
operative rehabilitation in children with CHD  refer to both problems with the
preoperative  protocol, where  the  informative  interview  is difficult  necessi-
tating  presence  of  the  parents, and  investigation  and  evaluation  of the  func-
tional  status of the  respiratory  and  the  locomotor  systems. The  postoperative
protocol  involves phototherapy ^  Bioptron light  as well  as spectrum of respira-
tory  kinesitherapy  from  positioning, percussion  of  the  chest, vibrations  and
manual  hyperinflation  with  aspiration  to  provocation  of  deep  breathing  and
inducing cough. In addition to respiratory  kinesitherapy  early mobilization  of
pediatric  patients  is very important. It includes exercise of the distal and prox-
imal segments, early verticalisation and walking. The aim of early rehabilitation
in CHD  is to prevent postoperative complications and promote early recovery
of pediatric  patients aiming at normal psychomotor  development  for the age,
and participation in all normal activities. Cardiopulmonary  postoperative reha-
bilitation  in children with CHD requires medical skills which involve a multi-
disciplinary  approach  (physiatrist, anesthetist,  cardiologist)  on  an  individually
adjusted  basis according to the diagnosis and accompanying therapy instead  of
routine, in order to serve its purpose.

P1245
Normative  data  for  volume  measurements  in  children  estimated
with  a double  indicator  technique
Kozlik-Feldmann,  R.,  Konert,  M.,  Loeff, M.,  Duroux.A.,  Netz,  H.
Klinikum  Grosshadern,  G9,  Marchioninistr.  15,  Muenchen,  Bavaria,  Germany

Knowledge  of cardiac preload  is essential  for  postoperative  management  (e.g.
volume  vs. inotropes). However,  standard  monitoring  parameters  as  central
venous  pressure  or  wedge  pressure  do  not  reflect  the  volume  status  suffi-
ciently. Transpulmonary  double  indicator  dilution  (TDID)  with  indocyanine
green  dye provides  a method  for  estimation  of  cardiac  function  and  volume
parameters.  Intrathoracic  blood  volume  (ITBV)  and  global  enddiastolic
volume  (GEDV)  are parameters of cardiac preload. Pulmonary blood  volume
(PBV)  and  extravascular lung water  (EVLW)  can  also be  measured  as well  as
cardiac  function  index  (CFI=CI/GEDV)  which  is  a parameter  of  cardiac
performance  independent  of  preload. Twenty-one  children  (age  131̂54
months)  without  severe heart  disease were evaluated with  the COLD  system
(Pulsion, Germany) in order to establish normative data for pediatric intensive
care. In each patient  3 measurements were performed. All data are indexed to
the  body  surface  area  and  are  expressed  as mean  –  standard  deviation  (see
table). These  data  may  serve  as normative  data  for  control  of  postoperative
volume  and  catecholamine  therapy  after  surgical  intervention  for  congenital
heart  disease.

Acquired Heart  Disease
P1246
Rheumatic  fever  in  indigenous  children  in western Australia
Jim  Ramsay  Andrew  Bullock  Christine  Mincham  Graeme  Johnson
Princess Margaret Hospital  For Children,  Perth, Western Australia,  Australia

Introduction  Rheumatic  fever  (RF)  has  become  very  uncommon  in  non-
indigenous  children  in Australia. This  presentation  will  review  information
concerning  the  incidence  of RF  in Western  Australian  children. Two  recent
theses  for  the  Bachelor  of  Medical  Science  degree  have  addressed  different
aspects  of RF  in Western  Australia  (WA). Methods  and  Results  Johnson’s
thesis utilised the Hospital  Morbidity  Data  System ofWA  to  identify  cases of

RF  admitted  to  hospital  from  19819̂4. Seventy  percent  of the  cases  of RF
were  in the  5-14  age group. Over  the  study  period  a significant  downward
trend  in the  incidence  of RF  in  the  non-indigenous  childhood  population
(5̂14  years)  to  <2/100,000  per  year  was  demonstrated.  There  was  no
evidence of  any decrease in the incidence of RF in the indigenous population
(5-14 years)  which  was approx  150/100,000  per year. The  incidence  of RF
was highest  in the  Kimberley  region  ofWA.  Mincham’s  thesis completed  in
January  1999 included a review of RF  cases in the  Kimberley  from  1982-96
and  an  audit  of  aspects  of management  including  recurrences  of RF  and
compliance  with  secondary  prophylaxis.  A  high  incidence  of  RF  of
234/100,000 per year in the indigenous 5 -14 yr age group was demonstrated
over  the  whole  period  with 43% of  cases being  recurrences. Only  11 of 88
cases  of RF  in  1996  and  1997  received  100% of  their  monthly  benzathine
penicillin  injections.  Conclusion There  is no  evidence  of any decrease  in the
incidence o f  RF  in the  indigenous  population  (5-14yr)  inWA  over  the  last
twenty years.The  incidence of RF  in indigenous children in the Kimberley is
as high  as any  third world country  with  unacceptably high recurrence levels.

P1247
Surgery  of"  the  aortic  root  and  ascending  aorta  in  the  pediatric
population:  techniques  and  results
T. Carrel,  P. Berdat,  M.  PavlovicJ.P.  Pfammatter
Clinic for  Cardiovascular Surgery,  Universtily  Hospital  Berne,  Switzerland

Dilatation  of" the  aortic  root  is  a  well  known  manifestation  of  connective
tissue  disease.  Idiopathic  dilatation  of  the  aortic  rot  and  ascending  aorta  is
extremely  rare. Supravalvular  aortic  stenosis  is  usually  observed  in William-
Beuren syndrome. Between  1/1995 and 10/2000, a total of 505 operations on
the thoracic  aorta  were performed  in adult  and pediatric  patients.We present
a group of 20  patients  <  16 years of age, who required surgery for dilatation or
stenosis of the  aortic  root  and/or  ascending aorta.  10 patients  suffered  from
Marfan syndrome, 5 patients presented  with idiopathic dilatation of the aortic
root  (n=2) o r  the  ascending  aorta  (n=3)  ^  three  of  them  have  had  prior
cardiovascular  surgery  (PDA ligation,  aortic  coarctation  and  atrioventricular
canal)  ^  and  5  patients  with William-Beuren  syndrome  had  supravalvular
stenosis.Mean  age  was 8.5 yrs (4 to  16 years). Operative technique:aortic  root
repair  with aortic  valve preservation  in  Marfan  patients  (7), homograft  repair
(2) and composite-graft  (1). In idiopathic root dilatation, 2 patients underwent
Yacoub  procedure  and  3 patients  with  isolated  dilatation  of  the  ascending
aorta  received  supracoronary  graft  repair.  All  patients  with  supravalvular
stenosis  underwent  enlargement  of  the  ascending  aorta  using  xenoperi-
cardium.  Hospital  mortality  occurred  in  two  cases: a  10-year  old  girl  died
from  respiratory failure  due to severe intrapulmonary emphysema on the 2nd
postoperative  day; a  14-year old Marfan  patient died  from  low cardiac output
following  composite-graft,  mitral  and  tricuspid  valve  repair. There  was  no
major  perioperative  morbidity  and  no  long-term  mortality. Repair  of  the
aortic root and/or  ascending  aorta  in  children  and  infants  can be  performed
with  satisfactory  early  and late results. However, these patients  present some-
time with severe comorbidity  which may adversely  affect  the  early outcome.
In  almost  every  case, a surgical  technique  which  does not  require  long-term
cumadine  treatment, can be offered  to these young patients.

P1248
Auscultation  is  still  superior  to  detect  mitral  regurgitation  but  not
aortic  regurgitation  in acute  rheumatic  fever
Tutor  HE,Atalay  S,Yilmaz  E,  Kocak G,  imamogluA.
Ankara  University  Medical School, Depl.  Of  Pediatric  Cardiology,  Ankara,Turkey

Carditis  is seen  in nearly  half of  cases during  the  attacks of acute  rheumatic
fever (ARF).With the widespread  use of Doppler echocardiography  has made
it  possible  to detect  valvular regurgitation  that  are not  detected  by  ausculta-
tion which has been  called silent mitral regurgitation (MR). Hence the rate of
carditis has been  reported  as high  as 80̂90  %.  In this study we have attempted
to  investigate the  sensitivity  of auscultation  for MR  and  aortic  regurgitation
(AR) in patients  withARF. 136 ARF patients were included to study. Patients
were  classified  according  to  their  clinical findings. 72, 49, and  15 of  patients
had  carditis,  polyarthritis  and  chorea,  respectively. Two-dimensional  and
Doppler  echocardiography  was performed  to  all  patients  with  carditis, 32
patients with polyarthritis and 9 patients with chorea.The  echocardiographic
diagnosis  of  pathologic  MR  and AR  were  based  on  the  previously  deter-
mined criteria.The murmur of MR  was heard 68 of 72 patients with carditis.
In  67  of  them  MR  was  confirmed  by  Doppler  echocardiography.  On  the
other  hand  in one patient MR  was detected only with Doppler  echocardiog-
raphy  yielding  a  sensitivity of 97.1  %. In  28  of 72  patients  with  carditis, the
diagnosis  of AR  was  made by auscultation. In  an  additional  11 patients AR
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was detected  only  by  Doppler  echocardiography. Thus, the  sensitivity  of
auscultation for AR  was found  as 71.8 %. Since  all patients  with AR  except
two, accompanied with MR  and considering the high sensitivity of ausculta-
tion to detect MR, our  findings  suggest  that the  clinical examination  is  suffi-
cient  for  diagnosis  of  rheumatic  carditis. However,  in  a substantial  part  of
patients.AR  is easily missed by auscultation.Thus, we suggest that an echocar-
diographic examination  is very helpful  to detect  double  valve involvement  in
rheumatic carditis.

P1249
Cardiac damage  as a result of blunts  chest  trauma  in children.
Sabiniewicz  R.,  Aleszewicz-Baranowska  J.,  Clwjnicki  M.,  ErccinskiJ.,  Siotidalski
P*.,  Brzezinski  M*.,  Narkiewicz  M*.
Department  of  Pediatric  Cardiology;  *Dcpartmcnt  of  Cardiac  Surgery  Medical
University of Gdansk,  Poland

In some cases blunt  chest trauma  involves cardiac lesions such  as, pericardial  effu-
sion, heart block, aneurysms, valvular or septal rupture.This  is a very rare compli-
cation  is  pediatric  patients.  Early  and  correct  diagnosis  in  important  to  take
therapeutic  decisions  and  to  prevent  fatal  outcome. We  present  3  children  after
nonpenetraiting chest trauma and different  cardiac lesions diagnosed by echocar-
diography. Boy  with  disruption  of  tricuspid  valve  and  severe  insufficiency,  girl
after  traffic  accident  and acquired  interventricular  communication  and girl  with
rupture  of papillary  muscle of mitral  valve. Because of worsening  clinical  condi-
tion  surgery  was  undertaken  in  all  cases. Tricuspid  valve  valvuloplasty,  dacron
patch closure ofVSD  and prostetic mitral valve implantation  was performed. In  6
month  -  5 years follow up  all patients are still in good  condition.

P1250
Fatal  Kawasaki  Disease  (KD)  due  to  early  fibrous  obliterative  coro-
nary  artery  disease
Wilson,  NJ.,  Hcaton,  P., Nicholson,  R.,  Calder,AL.,  Stables, S.
Paediatric  Cardiologist,  Crecn  Lane  Hospital,  Auckland,  Nz,  Auckland,  New
Zealand

The purpose  of the study  is to describe 2 fatal  cases of KD due to  nonthrom-
botic  obstructive  coronary  artery  disease. Patient  1. 4yr  Caucasian  male,
URTI,  low  grade  fever,  eventually  had  4  of  5  KD  criteria. Given  IVIG  x 2
days  15 and  17 with  no  response: persistent  fevers  and  hemolytic  anaemia  1
month,  small joint  arthritis  & arthralgias  2nd  month,  abdominal  pains  3rd
month.  Initial  coronary  artery  (CA)  dilatation  progressed  with  the  develop-
ment  of unstable angina  and low cardiac output  4 months  after  presentation.
Died  after  anaesthetic  induction  for  cardiac  catheterization.  Post  mortem
histology  showed  thick  walled  obstructed  triple  vessel  CA disease. Histology
showed  marked  fibrocellular  intimal  proliferation.There  was recent  myocar-
dial  and  duodenal  infarction.  Patient  2. 6  month  Caucasian  male  developed
fever and 4 criteria  for KD but no peripheral oedema or redness. Given IVIG
day  8  and  day  20  due  to  irritability  without  fever. Echo  day  8  and  day  50
showed  mild  CA  dilatation.  He  represented  day  95  with  congestive  heart
failure, cardiogenic  shock, poor  LV function  and  died. Post mortem  showed
minor  CA aneurysmal  changes  only. There  was marked  luminal  obstruction

’ caused  by  replacement  fibrosis  of  the  intimal  and  media. There  was patchy
chronic  inflammatory  infiltration.  In summary, these 2 patients showed atyp-
ical  KD  histology  with  early  intimal  proliferation,  fibrosis  and  luminal
obstruction. Conclusions: 1. KD may be fatal due to early (within 3-4  months
from  onset)  obliterative  CA  disease. 2. New  treatment  strategies  for  KD  are
required  for  late  presenters  or  non-responders  to  IVIG  when  there  is
evidence of continued  disease process.

P1251
Poststreptococcal  reactive  arthritis  in  children: is it  really  a  different
entity?
Tutar HE,Atalay  S, Yilmaz  E,  Kocak  G,  Imamoglu  A
Ankara  University,  Medical  School,  Department  of  Paediatric Cardiology,  Ankara,
Turkey

We have aimed to study the clinical and laboratory  features  and the course of
poststreptococcal  reactive  arthritis  (PSRA)  in  children. The  diagnosis  of
PSRA  was  established  in  20  children  seen  in  our  clinic  between January
1997-August  2000. These  patients  did  not  meet  the  required  criteria  for  the
diagnosis  of  acute  rheumatic  fever  (ARF). Among  20  patients  female/male
ratio  was 7/13, mean  age was 9.213.7  (3.5-15)  years. Fifteen  children  had a
history of sore throat and the latency period  ranged  from  2 to  14 days with a
mean  of  5.5+3.4  days. The  arthritis  was  presented  in  mean  3.7+4.2  joints
(1̂19  joints)  involving small and large joints.The  arthritis  was monoarticular

in  4, oligoarticular  in  10, and  polyarticular  in  6  patients. The  arthritis  was
nonmigratory  in  17, and symmetric  in 7 patients.The  mean  total duration  of
arthritis was 21.4+13.3 days with a range of 3 to 65  days despite the adminis-
tration  of salicylates. One  patient  developed  mitral  valve  insufficiency,  which
was supported  by echocardiography during  his second  attack. Throat  culture
was positive  for  a haemolytic  streptococ  in  9  of  20  patients. High  or  rising
titers  of antistreptolysin  O  antibody  were  found  in  19  cases. All  patients  had
elevated erythrocyte sedimentation rate (> 20 mm/h).The  penicillin prophy-
laxis  was performed  in  12 patients  and  there  was no  recurrence  during  the
mean follow-up  period  of 7.6+12.7  months  (1̂45 months). PSRA  has been
accepted a separate  entity  than ARF because  of its latency period, features  of
arthritis, and  response  to  salicylates. During  this  period  we  also  diagnosed
ARF  in  two  patients  whose  arthritic  features  were  not  easily  differentiated
from  PSB_A. Seven of 20 patients had also family history of AREWe  conclude
that these two conditions are actually one disease. So, we suggest  that  prophy-
lactic  penicillin  is indicated  to  prevent  recurrences  and  the  development  of
carditis in patients with PSR-A.

P1252
Incidence  of  pericardial  involvement  during  the  attacks  of  familial
mediterranean  fever
Tutar HE,  Ozkaya  N,  Orun  E.Atalay  S.Yalcinkaya  F
Ankara  University  Medical  School  Dept.  Of  Pediatric  Cardiology, Ankara,  Turkey,
6530

Familial Mediterranean  fever  (FMF)  is an autosomal  recessive disorder  char-
acterised by recurrent, self-limited  attacks of fever  accompanied by  inflamma-
tion of the peritoneal, synovial, and pleural surfaces. Pericardial involvement is
a rare  (<  %  1) but  well-known  feature  of the  disease. We  have  followed  two
patients who had recurrent  pericarditis  as a sole manifestation  of FMF. So, we
believe  that  pericardial  inflammation  is more  prevalent  on  the  contrary  of
general  belief. We  therefore  undertook  an  echocardiographic  study  to  assess
the  frequency  of  pericardial  inflammation  during  the  attacks  of  FMF. Two
dimensional  and  M-mode  echocardiographic  examination  was  performed
during the  38 attacks of  32 clinically diagnosed  and  genetically  proven  FMF
patients (15 female,  17 male) aged between  5.5 to  18 years. None had amyloi-
dosis, congestive heart  failure, uremia, or other systemic  illnesses known to be
associated  with  pericardial  disease. All  patients  had  careful  cardiac  physical
examination,  12-lead  EKG, and chest  X-ray. Chest  pain  was associated  in  14
of 38 attacks. No  patient  had clinical findings, such  as friction  rub  suggesting
pericarditis. EKG  and chest X-ray  during attacks were normal  in  all patients.
Echocardiographic  study  revealed  minimal  pericardial  effusion  which  was
resolved on  control  echocardiogram  at  the  end  of the  attack  in  two patients’
two attacks -one with  chest pain-. Although, echocardiographic  examination
did  not  demonstrate  effusion,  two  other  patients  had  chest  pain  strongly
suggesting  pericardial  inflammation. We concluded  that  pericardial  involve-
ment  is not rare in FMF attacks and sometimes may be the only  manifestation
of  FMF. We  therefore  suggest  an echocardiographic  study  should be  an inte-
gral part  of clinical examination of FMF attack  to detect  the  exact  frequency
of pericardial  disease.

P1253
Infective  endocarditis  in  brazilian  adolescents.  Analysis  of  risk
factors  for  in-hospital  mortality.
Nadia  B. T.Aoun,;  Maria  de Fatima  P.  Leitc,;  Mauricio  B.  de F. Rachid,;  Monica  S.
Borges,; Maria  Luiza  Aragao,; Luis A.  Christianis.
Rio  De Janeiro  State  University, Rio  De Janeiro,  Brazil

Purpose- To  study  the  epidemiological,  clinical, therapeutic  and  evolutive
aspects of  endocarditis  in  a group  of brazilian  patients  aging  12 to  20 years-
old. Methods- Fifty consecutive patients (21 males, 29 females)  admitted  with
infective  endocarditis  retrospectively  studied. Results-  Infective  endocarditis
mortality  was  30%. Reumatic  heart  disease  was  the  prediminant  underlying
conditionin  in  63% of  patients. Congenital  heart  disease  (28%)  and  cardiac
prosthesis  (6%)were  the  other  affections  involved. The  majority  of  patients
(68%) were  in  functional  clss III  and  IV NYHA, with  more  deaths  than  the
32% who  were  in functional  class I and  II (p=  0.01). Staphylococcus  aureus
was the  most  frequendy  isolated  agent  (52% of  the  positive  blood  cultures,
followed by Streptococcus viridans in 29%). Embolic complications occurred
in 48% of patients. Multivariate  analysis  (multiple  logistic  regression)  identi-
fied functional  class HI and IV at admission (OR  [CI95%]=30.6[2.07-450.9],
p=0.01),  and  the  occurrence  of  embolic  complications  (OR
[CI95%]=7.3[1.50-35.7],p=0.01)as  independent  predictors  of  in-hospital
mortality. Conclusion- Rheumatic heart disease in Brazil remains, as in adults,
the  main  predisposing  factor  for  infective  endocarditis  in  adolescents,  and
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Staphilococcus  aureus, like  in  children, the  leading  agent. Mortality  is  high
and  III/IV  functional  class  at  hospital  admission  and  embolic  complications
are independent  predictors of in-hospital  mortality.

P1254
Echocardiographic  features  o f  cardiac  complications  in  kawasaki
disease
Vukomanovk,  V,  Kosutic,).,  Papic, R.,  Paste, S.
Pediatric  Cardiologist,  Belgrade,Yugoslavia

Analyses  of  morphologic  and  functional  features  of  cardiac  structures  in
Kawasaki syndrome (KS) patients, especially the coronary arteries  (CA).There
were  26 KS patients registered in our institute since  1988. All patients  under-
went  echocardiographic  examination  at  least  four  times. Standards  of  the
Japan  Kawasaki Research Committee  were applied: 1. Children under  5 years
of  age  with  a CA  lumen  diameter  exceeding  3 mm; 2. Where  an  internal
diameter  of a CA segment  is at  least  1.5  times greater  than  an  adjacent  one.
Early myocardial dysfunction  was established in 5 patients with KS. Pericardial
effusion  was found  in 5 patients. Fusiform/saccular  aneurysms of the CA were
detected  in 9 patients  (34%) in the first four  weeks of disease. Both  left  ante-
rior  descending branch  (LAD) and right coronary  artery  (RCA)  were  found
in  5  cases  (70%); isolated  aneurysms  of LAD  were  found  in  4  children. The
circumflex  artery  was speared in all cases.The average internal diameter of the
affected  CA  was 5.8+0.8 mm, except in a 13 months old infant, whose  diam-
eters  of  LCA  and  RCA  were  8.5  mm  and  8  mm, where  a  giant  fusiform
aneurysms  of both  CA,  with  thrombus  in  LCA, pericardial  effusion,  acute
anterior  wall  infarction,  and  ischemic  myocardiopathy  developed  subse-
quently. Echocardiography  is extremely  useful  in  assessing  cardiac  complica-
tion  in  KS. CA  lesions occur  in  a third  of  KS patients. Giant  aneurysms of 8
mm or more, present a disproportionately  higher risk of myocardial  infarction
compared with aneurysms of smaller dimensions.

P1255
Tolmetin  and  salicylate  therapy  of  acute  rheumatic  fever:  compar-
ison of efficacy  and side  effects
Karadcmir  S,  Oguz  D,  Sctwcak  F,  Ocal B,  Cabuk  F, Kamkurt  C.
Pediatric  Cardiology, Dr. Sami  Ulus  Children’s  Hospital,  Ankara,  Turkey

The  arthritis  of rheumatic  fever  is very  responsive  to  salicylates but  there  are
many adverse reactions especially hepatotoxicity due to aspirin  therapy.These
side  effects  change  the  course  and  the  duration  of  rheumatic  fever.  Other
non-steroidal  antiinflammatory  agents  may be  equally  effective,  although  no
report  is  available. We  studied  72  patients  with  rheuimatic  fever  who  were
admitted  to  Dr.Sami  Ulus  Children’s  Hospital  between  1995-1999. Twenty
patients with  arthritis  (group  I)  were  treated  with  tolmetin  (25  mg/kg/day)
and 52 patients with arthritis and/or mild carditis (group  II) were put on sali-
cylate therapy  (75 mg/kg/day)  for 4-6  weeks.Arthritis  had dissapeared at the
same time  in both  aspirin  and tolmetin  group. No  adverse  effect  of  tolmetin
therapy  was observed  whereas side  effect  of salicylate group  was observed  in
19 patients  (36.5  %). Hepatotoxicity,  salicylism  and  gastric  irritation  were
observed  in  16,  3  and  4  patients,  respectively.  Renal  toxicity  and  Reye
syndrome  was not demonstrated. Because of these side effects of the  salicylate
group  aspirin  therapy  had  to  be  stopped  for  10̂20 days and the duration  of
hospitalization  of  this group  was lengthened  unnecessarily. Aspirin  has  long
been  the  mainstay  of the  acute  therapy  of rheumatic  fever.  For patients  who
cannot  tolerate  aspirin, other  non-steroidal  antienflammatory  medications
may be used. Our  study demonstrated  that tolmetin  can be used in  rheumatic
fever. However  more studies are needed  to evaluate  the  subject.

P1256
The Ross  Procedure  In  Children
Mark  H  Danton,  Micliael  E  Lewis, DavidJ  Barron,  B.  Sethia,  William J  Brawn
Birmingham  Children’s  Hospital,  Birmingham,  England

Introduction: The  Ross procedure  has been  proposed  as the optimum  aortic
valve  substitute  in  the  growing  child. We  have  reviewed  our  experience,
specifically  addressing  concerns  over  autograft  dysfunction  and  the  need  for
right ventricular outflow  tract  (RVOT) reintervention. Methods: A retrospec-
tive  review  of  31  consecutive  patients  between  1991-2000  was  performed.
Median  age was 7 years (range  1  month-17 years). Five patients were  <  1 year
and  9 patients  <  2years. 25  patients  (81%)  had  undergone  a previous  aortic
valve  intervention  (mean  1.4  interventions).  RESULTS: There  were  3
hospital deaths (9%, 4̂14%,  70% CI); no deaths occurred in the recent 5 years.
One  patient  required  aortic  root  replacement  due  to  autograft  failure  at  one
week. The  remaining  27  cases  demonstrated  excellent  autogaft  haemody-

namics  with  peak  Doppler  velocities  of  1.23  +/-0.14m/s,  with  no  cases of
greater  than  mild  aortic  incomptence  (AI). Follow-up  was  100% complete,
mean 38 +/-6months. There were no  late deaths. Reintervention  was neces-
sary in  3 patients. (1 autograft  replacement for AI, 1 RVOT conduit  replace-
ment  and  1 RVOT  balloon  valvuloplasty)  with  an  actuarial  freedom  from
reintervention  of  74%  at  10  years. There  have  been  no  endocarditis  or
thrombo-embolic  events. Conclusions: This  study  has shown  that  the  Ross
procedure  provides  good  haemodynamic  performance  and  that  midterm
clinical  outcome  in children. Careful  follow-up  is mandatory  to  identify  and
intervene particularly with progressive RVOT conduit  obstruction.

P1257
Echocardiographic  assessment  of  mitral  valve  apparatus  in  active
rheumatic  carditis
Pinto,  CAM.  Hcrdy,GVH.  Aragao, ML.  Figueirinha, F.
Universidade  Federal  Fluminense,  Rua  Professor Edmundo  March  156/404,  Rio  De

Janeiro, Niteroi,  Brazil

Pourpose  ̂To  assess the anatomy of mitral  valve apparatus in pts with active
rheumatic  carditis  we  performed  between January  1986  and  November
2000 echocardiographic  study  in  121 childreen  with  acute rheumatic  fever
diagnosed  by modified Jones’ criteria. From them, 75  (61%) had carditis and
cardiac  failure,  (II  toIII  NYHA)  with  ages  rangeind  from  4  to  15  years
(mean  9.3). All  of  them  had  negative  blood  test  for  bacterial  endocarditis.
Methods  ̂The echo study  was done  using the  classical  views with  a  7.500
Challenger  echomachine  with  pulsed, continous  and  color  flow  Doppler.
The  mitral anular diameter  in the the maximum ventricular diastole and the
systolic  chordal  length  at  the  end  of ventricular  systole  were  measured  and
compared  to  values obtained  from  matched  control group. Results -  19 pts
(25%)group I,showed  flail of mitral  valve and  10(13%),group II,mitral  valve
prolapse. The maximum anular diameter was significantly  greater in groupl,
38,4(+/-ll,6)  and 37,2(+/-5.9)  in group  II than  matched  group, 24,0(+/-
2,8)  mm, p<0,01.The  maximum  systolic  chordal  length  was  31,4(+/-5,6)
in  group  I, 28,5(+/-9,2)  in  group  II  and  18,l(+/-4,5)mm  in  the  control
group, p<0,01. CONCLUSION  ^  Mitral  regurgitation  in acute  rheumatic
carditis  is due to a combination of mitral anular dilatation and chordal elon-
gation  leading  to  mitral  valve  prolapse  and  in  severely  ill  patients,  flail  of
mitral  valve.

P1258
Predictive  values  of  echocardiographic  findings  in  patients  with
symptomatic  cardiac  manifestation  in HIV  infected  children
Sittiwangkul,  R.,  Pongprot,Y,  Samatia,  S.,  Phoniphutkul,  C.
Yupada  Pongprot, Suchaya Samatia,  Charlie  Phomphulkul,  Chiatigtnai, Tltailand

Background:  Cardiac  abnormalities  are  common  in  HIV  infected  children
contributing  to morbidity  and mortality.This  study  aims to determine spec-
trum  of  cardiac  abnormalities  in  these  patients  using  echocardiographic
studies  in  symptomatic  HIV  infected  children  and  its  predictive  values
regarding  morbidity  and  mortallity. Method: Twenty  seven  perinatal  HIV-
infected  patients with  cardiac manifestation  underwent  cardiac evaluation by
echocardiography  between  1995-2000  were  retrospectively studied. Result:
The  first  cardiac  evaluation  were  carried  out  at  mean  age  of  35  months
(rangell-65  months). Only  one  patient  received  antiviral  drug. All  patients
were  in  categories  B or  C  of pediatric  HIV clinical  classification  presenting
with  dyspnea  and  cardiomegaly.  Signs  and  symptoms  included  edema  in  8
(30%),  clubbing  of  fingers  in  6(22%),  cyanosis  in  4  (15%), S3  gallop  in
5(18%). Associated  pulmonary  infection  was  presented  in  20(74%)  and
bacterial septicemia  in  4(15%). Echocardiographic  abnormalities  noted in all
patients  included: pericardial  effusion  in  20 (74%, 3 with fibrin), diminished
fractional  shortening  in  11(40%), hyperdynamic  LV in  15 (55%), RV dilata-
tion  in  11(40%),  LV or  combined  ventricular  dilatation  in  12(44%)  and
increase  RV  pressure  in  16(60%). Death  occurred  in  21(78%)  within  24
months  after  documented  finding  of  cardiac  manifestation.  Conclusion:
Echocardiographic  abnormalities  in  symptomatic  HIV-infected  children
with  cardiac  manifestation  commonly  present  in  3  spectrums  1)  infectious
pericarditis  with  pericardial  effusion  2)  RV dilatation, increase  RV pressure
and  hyperdynamic  LV are very common  in patient  with  advance  HIV  with
repeated  pulmonary  infection  3)  LV dilatation  and  dysfunction.  All  HIV
infected  children  with  cardiac  manifestation  were  usually  associated  with
high mortality within  1̂2 years after  diagnosis.The  detail values of echocar-
diographic  findings  predicting  the  course  of  illness  will  be  presented  in
details in each categories.
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P1259
Acute  cardiac failure in critically  ill children  :  early Kawasaki  disease ?
SztiajerY., Lajlamme S.,  LJetJ.M., FournierA.,  Fanell C.A.,  Boutin C ,  LacroixJ.
3175  Cote Sainte-Catherine, Quebec, Montreal,  Canada

The  causes of acute cardiac  failure  are numerous. The absence of the  classical
criteria  for  Kawasaki  disease  (KD)  in  the  early  clinical  course  may  delay  the
consideration  of  this  diagnosis. A  list of  diagnostic  criteria  for  acute  cardiac
failure, myocarditis, cardiomyopathy  and  KD  were  established  a priori  by  3
experts using a 3 round Delphi method.The  charts of all patients admitted  to
the Pediatric Intensive Care Unit  (PICU)  from  1987 to  1998 with the  above
mentioned diagnoses were reviewed independently by 3 physicians.The diag-
noses and the aetiology were assessed taking into account  all relevant data that
had been  collected  at entry  and  after  PICU  stay. Odds  ratio  (OR)  and 95%
confidence  interval (CI) were calculated for each item. Among the 23 patients
in acute cardiac failure  (symptoms lasting < 3 weeks), 7 fulfilled  the diagnostic
criteria  for  KD  (34%); 16  had  acute  cardiomyopathy.  Significant  differences
were  obtained  for  the  following  clinical  criteria  at  entry  and  for  the  entire
hospital stay respectively: Fever more than five days: OR  (3.25 and  13.34); CI
(0.6-18.4)  and  (1.60-11.7); Skin  rash: OR  (7.05  and  18.9); CI  (1.75-28.2)
and  (2.6-131);  Conjunctivitis:  OR  (7.05  and  7.8);  CI  (1.75-28.2)  and
(1.3-46.6);  Pericardial  effusion:  OR  (7.05  and  7.8),  CI  (1.75-28.2)  and
(1.3-46.6); Hydrops  of  the  gallbladder: OR  (5.5  and  5.5),  CI  (1.4-22)  and
(1.42̂2).A significant  proportion  of patients admitted  in acute cardiac  failure
in PICU develop KD.The classical criteria  for  KD may be absent  in the early
evolution  of these patients. KD should be part  of the differential  diagnosis of
acute  cardiac  failure  in  children  admitted  to  PICU.  Prospective  studies  are
needed to confirm  these data

P1260
Early  peripheral  vascular  manifestations  of  heterozygous  familial
hypercholesterolemia
Johnson D.,  FournierA.,TliericnJ.,  Pcrrault  H.,  Montigny M.,  Lambert  M.
3175  Cote Sainte-Catheritie, Quebec, Montreal,  Canada

Thirty-four  children  aged 13.0+3.6 years with heterozygous familial  hyperc-
holesterolemia  (FH),  carrying  the  frequent  French  Canadian  mutation
(>10kb  deletion)  underwent  cardiac  and  peripheral  vascular  evaluation.
Twenty-nine  patients  (pts)  (85%)  had  a  family  history  of  premature  arte-
riosclerosis. Physical examination  was normal  in all including blood  pressure,
body  mass index  (BMI)  and  absence of tendon  xanthoma  except  2 pts with
arcus  cornealis. Resting  and  exercise  electrocardiograms  as well  as  echocar-
diogram  were normal. Ultrasound  provided transcutaneous measurements of
carotid, brachial  and  femoral  arteries flow kinetics  at  rest, immediately  after
cuff deflation,  20 seconds  and  5 minutes  later  (brachial and  femoral  arteries:
cuff inflation  at 200mmHg for 3 minutes). The following  data were obtained:
peak,  diastolic  and  mean  velocities  (cm/sec)  and  Pourcelot  resistance  index
(RI). These  results  were  compared  to  those  of  33  control  subjects  (ctrl)  of
same  age, blood  pressure  and  BMI. Cuff  deflation  resulted  in  an  increase  in
velocities and a decrease  in  resistance  index  in  all subjects. Brachial  peak  and
mean  velocities  of  pts  were  similar  to  those  of  Ctrl  under  all  conditions.
Changes  in  velocities  were  also  similar  in  both  groups. However,  femoral
mean  velocity  at  rest and 20 sec  after  cuff deflation  was significandy  lower in
pts  than  Ctrl. Femoral  RI  at  rest  was  significantly  higher  in  pts  than  ctrl
(1.32–0.11  vs  1.25+0.09,  p<0.01). Both  brachial  and  femoral  RI  at  20  sec
and  5 min  after  cuff  deflation  were  significantly  higher  in  pts  than  ctrl. In
conclusion, although having normal cardiac evaluation and having responded
in the same fashion  to  reactive hyperaemia, children  with  FH show a higher
peripheral resistance index following cuff deflation.This  may reflect  already at
this early stage of the disease the presence of an endothelial  dysfunction.

P1261
Physical  and  psychosocial  functioning  in  children  who  have  had
Kawasaki  Disease  (KD)
Baker A.  L.,  Cauvreau K,  NewburgerJ. W., Jenkins  KJ
Dept.of  Cardiology,  Children’s Hospital Boston, 300  Longwood Ave.,  Boston  MA,
USA

The  Child  Health  Questionnaire  (CHQ)  is a  parent  questionnaire  which
measures overall physical and psychosocial  well being in children  51̂8yrs.To
study  the  long-term  impact  of  KD on  overall  health  status,  we  mailed  the
CHQ  to four  groups of KD patients: a sample without  a history of coronary
artery  abnormalities  (CAA)  (Normal  group), those  with  previous  coronary
abnormalities  that  regressed  (Regressed  Group), those  with  current  mild  or
moderate  CAA  <8mm  (Mild-Mod  Group), and  those  with  current  giant

aneurysms  >8mm  (Giant  CAA  group). Of  197  questionnaires  mailed,  172
were  deliverable, of  which  108  (63.5%)  were  returned.  Patients  for  whom
questionnaires were not returned  did not  differ  in gender, coronary status, age
at  onset  or  time  since  illness. Median  age  (range)  at  KD  onset  was  3.1  yrs
(.2-12  yrs)  and  at CHQ  completion  was  10.5  yrs  (5.1-17.9). We  compared
mean  Physical  Health  Summary(PHS)  and  Psychosocial  Health  Summary
(PSS) scores of each KD group to normative values(see table): Among subscale
scores, the  Giant  CAA  group, compared  to  the  normative  population, had
lower  scores  in  General  Health  Perceptions  (P<.001).  Compared  to  the
normative  population, KD  patients reported  more  anxiety  issues  (P<005),
allergies (P=0.04)  and orthopedic/bone/joint  issues (P=0.004). In summary,
KD pts without  giant CAA were similar to the normative population  in their
overall  physical  and  psychosocial  health. Those  with  giant  CAA  had  lower
overall physical summary scores and general health perceptions.

P1262
Echocardiographic  abnormalities  in  rheumatic  fever  (RF)  with  or
without  clinical  evidence of  carditis -  a five year  follow-up
Ferreira,WP, Sih’a,  CM,C,Terreri,MT,  Albuquerque,  P, Hangai,  L,  Moises,VA,
Carvalho.A.C.C,  Hilario,  M.O.
Alamedajauaperi,910Apto  164,  Sao Paulo,  Sao  Paulo,  Brazil

Echocardiographic  abnormalities  in  rheumatic  fever  (RF)  with  or  without
clinical  evidence  of  carditis.  Ferreira.WP,  Silva,  CM,C,Terreri,MT,
Albuquerque,  P, Hangai,  L,  Moises.VA,  Carvalho, A.C.C.,  Hilario, M.O.
Universidade  Federal  de  Sao  Paulo -EPM  -  Sao  Paulo-Brazil The  value  of
echocardiography  in detecting  carditis in patients(pts) with RF without clin-
ical evidence  of cardiac  involvement  has drawn attention  and has motivatede
some  studies. The  aim  of  this  study  was  to  determine  the  follow-up  of
echocardiographic  finding  in patients with RF which during the first episode
with or without  clinical evidence of carditis,Two groups of children with FR
diagnosed  according  to  the  1992  modified Jones  criteria  were  evaluated  by
echocardiography. Group  1:16  pts. at the  acute phase  (8 with  clinical  carditis
and 8 without  it) and 3 months later(14/16).Group  II: 16 patients  were eval-
uated  at the first episode  and re-evaluated  5 years later(6 with clinical  carditis
and  10 without  it). In the group  I,all the patients with clinical carditis and 3/8
without it presented echo abnormalities. At the 2nd evaluation, 5/7  with clin-
ical carditis and  1/7  without  it persisted with echo abnormalities. In group II,
5/6  patients  with  clinical  carditis  persisted  with  echo  abnormalities  while
3/10  without  clinical  carditis  also persisted  with  echo  abnormalities  5 years
after  the  first  evaluation.  In  conclusion  this  study  shows  the  possibility  of
ocurrence  of assymptomatic  carditis and  importance  of echo  in  its  diagnosis
and  follow-up.

P1263
Is  subclinical  valvulitis  a  major  dignostic  criterion  in  diagnosis  of
acute  rheumatic  fever?
Ozkutlu  Suheyla,Ayabakan  Catian, Saraclar Muhsin
Hacettcpe  University, Pediatric  Cardiology Department,  Sihhiye,Ankara,Turkey

The  diagnosis  of acute  rheumatic  fever  (ARF)  is  difficult  when  the  only
major manifestation  is non-cardiac. Recendy subclinical valvular  insufficiency
has  been  identified  using  Doppler  echocardiography,  and  proposed  as
evidence  of subclinical  valvitis. This  study  aims to  prospectively  analyse  the
association  of  subclinical  valvitis  in  non-cardiac  rheumatic  fever  and  to
describe its prognosis. Between December 1998 and September  1999,patients
without  clinical  signs of carditis, who were diagnosed  as ARF  in our institu-
tion  were  included  in  this study. The  diagnosis  was made  according to Jones
criteria  (JC), except  in  two  cases, who  had  strong  evidence  of  streptococcal
infection  and  migratory  arthralgia  without  prominent  joint  swelling  or
hyperemia. Doppler  echocardiographic  examinations  of  all  patients  were
done  at  2  week-intervals  during  acute  attack  and  monthly  thereafter.  Six
female  and  17 male patients were aged between  6̂16  years. Major  findings of
JC  were arthritis  in  16, chorea  in 4, arthritis  and  erythema  marginatum  in 1
patient. Two  cases had  arthralgia  with  equivocal  arthritic  signs, but  definite,
color  Doppler  finding  of  mitral  regurgitation  (MR). Silent  pathologic  MR
was found  in  9 cases, and  aortic regurgitation  (AR)  in  2  cases. After  a mean
follow-up  of  4,47  months  valvular  regurgitation  disappeared  in  4  of  them,
including  the  patient  with  migratory  arthralgia  and  no  major  criteria. All
three  patients  with  chorea  still  have MR  at  the  end  of  this  period. ARF
widiout clinical carditis is not a benign entity and Doppler  echocardiographic
findings  should be added to  the existingJC  for the diagnosis of ARE
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P1264
Echocardiographic  on-line  quantification  of left  ventricular  systolic
function  in  children
Hausler,  H.J., Mockel,A., Voppmann,A., Schtteider, P.
Hazzentmm  ^  Russenstr.  19, Leipzig,  Germany

The  aim  of  the  study  was  to  evaluate  the  clinical  usefulness  of  an  on-line
automatic  border  detection  system  (accoustic  quantification: AQ)  for  deter-
mination  of  left  ventricular  volumes  and  ejection  fraction  in  children  in
comparison  to  the  conventional  off-line  method.  107 patients  were  enrolled
in  the  study. The  ages ranged  from  0.1  to  18.8  years  (mean  8.3  –  5.6).  Left
ventricular  volumes  obtained  by AQ  correlated  well  (r  =  0.96)  but  were
slightly  underestimated  compared  to  those  determined  by manual  tracing.
Mean ejection  fraction  was 61.1 –  8.8 % by AQ compared with 61.5 –  5.9 %
by manual  tracing  (r  =  0.89). The  time  necessary  for  acquisition  of data  was
similar  in both  methods. AQ  seems  to  be  a promising method  for  real-time
estimation of left  ventricular  volume, even in children.

P1265
Aneurysm  of ductus  arteriosus  ^  normal  or abnormal  ?
Jan, S.L.,  Hwang, B., Fu,Y.C,  Chiu, P.S., Hsieh, W.H., ChaiJ. W., Chi,  C.S.
Taichung Veterans  General Hospital, Taichung, Taiwan,

Ductus  arteriosus  aneurysm  (DAA)  has been  considered  as a rare  congenital
lesion. A  prospective  study  was performed  to  describe  the  incidence, clinical
manifestations  and outcome of DAA in full-term  neonates.A total of 380  full-
term newborns received a screening echocardiography  after informed  consent
obtained  from the parents. There were 34 cases (8.9%) with DAA by echocar-
diography. Three-dimensional  magnetic  resonance  angiography  and  aortog-
raphy confirmed  the diagnosis of aneurysm  in 5.There  were no symptoms and
no  significant  differences  in  gender, gestational  age, maternal  age  and Apgar
score between  the newborns  with or without  DAA. There  were higher  birth
body  weight, higher  incidence  of maternal  gestational  diabetes, and  mothers
with  blood group ’A’ in  newborns  with  DAA (p<0.01). Follow-up  echocar-
diograms  showed  spontaneous  closure  of  ductus  arteriosus  in  all  cases  but
significant  later than those without DAA (p<0.01).The DAA became progres-
sively  smaller  after  ductal  closure  in  22  cases  (64.7%), and  completely  disap-
peared  by  7  to  35  days  of  life. The  other  12  cases  (35.3%)  of  DAA  had
aneurysmatic  evidence of progressive thrombi  formation  during 3rd  and  10th
day of life.The  DAA and thrombi spontaneously  disappeared in all cases after 1
month  of  life.  In  conclusion,  there  is a  higher  incidence  of DAA  and  good
outcome  in  our  study  than  the  previous  reports. Although  many  theories  of
pathogenesis  have been  proposed, the mechanism of the  aneurysm  formation
remains  uncertain. We speculate  that  the  presence  of  DAA  may be  a normal
process of spontaneous ductal closure in full-term  neonates.

P1266
Magnetic  resonance  imaging  (mri)  in  the  diagnosis  of  congenital
right  coronary  artery  fistula
Ikari  NM.Azeka  E, Bustamante LNP,Avila  LFR,  PargaJR,  Oliivira  SA
Heart Institute (lticor),  University  Of Sao Paulo Medical School,  Unidade Clinica De
Cardiologia  Pediatrica, Sao  Paulo,  Sao  Paulo,  Brazil

Closure of coronary artery fistulas is recommended  at time of diagnosis, since
delayed  assignment  to  treatment  is  associated  with  increased  morbidity  and
mortality. Because  detailed  characterization  of fistulous connections  is essen-
tial  for  proper  management,  angiography  has been  widely  used  as the  major
diagnostic  tool. We proposed  that  magnetic  resonance  imaging (MRI)  could
provide  adequate  information  in  this  context  and  examined  that  in  three
cases. Patients  (2  female)  aged  7,  10  and  20  years, at  functional  class  I  or  II
(NYHA)  were subjected  to diagnostic procedures to establish the  anatomical
basis  for  a continuous  murmur  heard  along  the  left  sternal  border. Chest  X-
ray  showed  moderate  cardiomegaly  with  right  atrial  and  right  ventricular
enlargement  in  all of them.The presence of a fistula involving the right  coro-
nary artery was suspected during ecocardiographic evaluation  in two patients.
MRI  allowed  detailed  delineation  of blood flow, besides  showing  the  exact
termination  site  of  the  fistulous  connection: right  ventricle, coronary  sinus
and  right  atrium  respectively.  Findings  were  very  similar  to  those  observed
during  angiographic  examination  and  further  confirmed  at  operation. We
conclude  that  MRI  provides  anatomical  information  sufficient  for  proper
surgical  management  of  congenital  fistulas  involving  coronary  arteries,
suggesting that diagnosis may be adequately established on a noninvasive basis.

P1267
Transesophageal  echocardiography  using  a 4mm  longitudinal  plane
probe.
Lam,J,  Coll, DM.,  SchullerJL, Blom-Muilwijk, CM.
Academic Medical Center,  University of Amsterdam, The Netherlands

We tested a 4 mm 5mHz  30 element  transesopha-geal  probe  (Aloka,Tokyo).
Aim  of the study  was to  investigate whether  this probe  would  provide  high
quality  imaging  and  Doppler  information.  Methods: The  studies  were
performed  in 165 patients (pts), either in the operating room (n=13), or in the
catheterization  laboratory  (n=152).The  age  range  was  7  hrs-14  years, the
body weight range was 2.7-41 kg (18 pts were < 4 kg).All pts were intubated.
Results: The probe  could  easily be  inserted  without  laryngoscopy  in  all pts,
even in the smallest ones, and after surgical draping. Excellent 2D imaging and
color  flow  mapping  was  obtained  in  the  near  field,  till  a depth  of  5  cm.
Conclusion: Longitudinal plane transesophageal imaging using a 4 mm probe
is feasible  and provides excellent  information  within  5 cm of the  esophagus.
Using  this probe in combination  with  4 mm  transverse plane probe sequen-
tially,  biplane  imaging  in  UNSELECTED  very  small  children  (<  3  kg)
becomes a possibility.

P1268
Application of tee  for  the children  suffered  from  tetralogy of  Fallot
UsmanovA.N., ismatov B.T.
Ismatov Both, Tashkent,  Uzbekistan

Seventeen  children  suffered  from TOF  whose  age  was between  three  and
fourteen  years old  were  checked  up  and  radically  operated.  For  all  patients
TEE  was  applied  before  and  after  the  operation. Before  the  operation  on
seven  patients  had  defined  outflow  VSD, which  we  can  see  on  Japanese
Tetralogy  of  Fallot. And  other  children  had  defined  membranous  defects.
Investigation  of right  ventricle  outflow  tract  have showed  that  eight  children
have  had  pulmonary  artery  annulus  hypoplasia  and  one  has  had  membrane
under the  PA valve. TEE was applied after  taking off the clamp from aorta. For
all  patients  on  patch  outflow VSD, residual  flow  was  not  different.  On  tree
patients  was defined  inadequency  of tricuspid  valve of the  O-I-st  degree, and
on  one the  with second  degree, that  was the reason o repetition  of plastic of
the  valve  during  the  same  operation.  For  eight  children  with  PA  annulus
hypoplasia  was made  transannular  plastic  and during TEE  was  found  inade-
quancy  of  the  second  degree. And  other  children’s  annulus  was  saved  and
inadequency  of the first  degree  was noted  on  three  children. On  the  other
cases there  was no inadequency. So, application ofTEE  give the possibility  to
estimate the  results of the correction even at operating room.

P1269
Operated  aortic  coarctation: a study of  the  aortic  arch  by  magnetic
resonance
Maia.M.M.C.S.;  PargaJ.R.;Avila,  L.F.R.;  Aiello,V.D.;  Barbero-
Marcial,M.;Ebaid,M.
Minas Gerais  Federal  Utiiversity,  Ruajuiz  De Fora  284  Sala 510,  Mittas  Gcrais
State, Belo  Horizonte, Brazil

Although  good results  are  usually achieved  with  surgical correction  of aortic
coarctation,  the  transverse  arch  can  be  hypoplastic  leading  to  persistent
gradient. We studied the dimensions of the aortic arch in infants  and children
operated of coarctation to evaluate the association of arch hypoplasia. Patients
and  Methods:  65  infants  and  children  operated  under  the  age  of  fourteen
years were  studied  by  magnetic  resonance  imaging. The  mean  operative  age
was 6.0+4.6  years  (range  22  days-14  years). The  mean  follow-up  time  was
5.8–4.3  years  (range  45 days-18  years). They  were  divided  in  four  groups
according to the operative age:O-2];]2-5];]51̂0]  and >10 years.The  surgical
techniques  were: resection  with  end-to-end  anastomosis  in  42  patients,
enlargement  with patch in  12,subclavian flap aortoplasty in 7 and other tech-
niques  in  the  remaining  four. Aortic  diameters  were  measured  at  four  pre-
determined  points  and  the  ratios  between  each  measure  and  the  aortic
diameter  at  the  diaphragmatic  level  were  calculated.  Segments  with  ratios
smaller  than  0.9  were  considered  hypoplastic; those  greater  than  1.5  were
assumed  as dilated; recoarctation was considered when it  was smaller than  0.6
at the site of correction. Results:The mean ratios along the arch were progres-
sively and  significantly  smaller  from  the  ascending aorta  to the  isthmus  in  all
age groups (p=0.0001).There  was no significant  difference between the ratios
of each level analyzed from  all age groups.The distal transverse aortic arch was
hypoplastic  in  31 (47.7%). There  was no  statistical  association  between  the
presence  of  transverse  arch  hypoplasia  and  age group, or  type  of  operative
technique. Recoarctation  was found  in  three  patients  and  aneurysm  in two.
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Conclusions: Hypoplasia of the transverse arch was highly prevalent  indepen-
dently of the operative technique, and may contribute to persistent post-oper-
ative gradient.

P1270
Vascular  rings  and their effect  on  tracheal  geometry
Jottathan  T. Fleenor, Paul M.  Weinberg,  Sandra S.  Kramer, Mark Fogel
Vie  Children’s Hospital  Of  Philadelphia, Philadelphia, PA,  USA

Background:The major  clinical impact of vascular rings in children  is tracheal
compression,  which  presents  with  recurrent  symptoms  of  stridor,  noisy
breathing, and wheezing. We tested  the hypothesis that  symptomatic  patients
have altered tracheal geometry with respect to non-symptomatic  individuals.
Methods: We  retrospectively  reviewed  the  tracheal  dimensions  (area, longest
and shortest diameters)  as visualized by magnetic resonance imaging from  the
cupola  of  the  lung  to  the  carina  of  49  patients  referred  for  evaluation  of a
vascular  ring. The  smallest  dimension  relative to  the  largest  dimension  (% of
maximum) as well  as the coefficient  of variation (CVAR -  standard  deviation
/  mean)  were assessed for  each parameter. Significance  P<0.05. Results: In all
parameters  measured  (area, longest  and  shortest  diameters), patients  with
symptoms  had  significantly  different  values  than  patients without  symptoms
(see  table). The % of maximum  was significandy  smaller  and the  CVAR  was
significantly  greater  in  symptomatic  individuals  than  in  non-symptomatic
individuals  for  all  the  parameters. Conclusions: Patients  with  vascular  rings
who  are  symptomatic  have  significantly  altered  tracheal  geometry  with
respect  to  non-symptomatic  individuals. Magnetic  resonance  imaging  is a
useful  tool  for  visualizing both  the  cardiovascular  and  tracheal  anatomy  in
patients  with  vascular  rings and  adds  useful  information  in  the  management
and care of these patients.

P1271
The  value of  magnetic  resonance  coronary  angiography  in  children
after  aterial  switch  operation.
Starrcmld  J.S.,  Sobotka-Plojhar  M.A.,  v  Rossum  A.C.,  Bcek  A.M.,  Ho/man
M.B.M.Hrudaf.
Department  OfPediatrics, Amsterdam,  The  Netherlands

During  arterial  switch  operations  (ASO)  coronary  arteries  are  transfered  to
the  neoaorta.  Recognized  long  term  complications  of  this  procedure  are
coronary artery flow abnormalities.To  investigate the value of magnetic reso-
nance coronary  angiography  (MRCA) in children  after  aterial switch  opera-
tion  (ASO), thirteen children  (4 healthy volunteers and 9 ASO  (age 9.0-13.6
year) were studied.Two- and three-dimensional MRCA  was performed  at  1.5
Tesla  (Vision, Siemens), using  a  phased-array  surface  coil. No  sedation  was
used. One patient  was studied pre and postoperatively. Image quality was good
to excellent. In  11 children both  offspring  and proximal course of both coro-
nary arteries could be identified. In 3 abnormal findings were revealed. In one
an  unexpected  course  of  the  RCA,  in  one  a  fragile  LCA  (both  asymp-
tomatic),  and  in  one, who  had  ECG  changes  during  exercise, the  proximal
LCA could  not  be  identified. After  reoperation  of  this  latter  patient  (where
LCA  kinking  was confirmed)  a  new  MRCA  revealed  a  well  recognizable
LCA. In children  after  ASO, MRCA  is a  useful  non-invasive tool  to  investi-
gate  patency  and  proximal  course  of the coronary  arteries. It  may become a
helpful  adjuvant  in selecting or defering  invasive angiography.

P1272
Assessment  of  cardiac  sympathetic  nerve  activity  in  children  with
chronic  heart  failure  using  quantitative  iodine-123  metaiodobenzyl-
guanigine  imaging
Kensuke  Karasawa,  Kazuo  Taniguchi,  Hiroshi  Kanamaru,  Mamoru  Ayusawa,
Nobutaka  Noto,  Naokata  Sumitomo, Tomoo Okada,  Kensuke  Harada
Nihon  University  School Of  Medicine, Tokyo, fapan

Cardiac sympathetic  nerve activity  in children with chronic  heart  failure  was
examine  by  quantitative  Iodine-123  metaiodobenzylguanigine  (1-123
MIBG)  myocardial  imaging  in  33 patients  aged  7.5 –6.1  years including  8
with cardiomyopathy,  15 with  congenital  heart  disease, 3 with  anthracycrine
cardiotoxity, 3 with myocarditis, 3 with primary pulmonary hypertension  and
1 with Pompe’s disease.Anterior  planar images were obtained  15 minutes and
3  hours  after  the  injection  of  1-123  MIBG. The  cardiac  1-123 MIBG  uptake
was  assessed  as  the  heart  to  upper  mediastinum  uptake  activity  ratio  of  the
delayed image (H/M)  and the cardiac percentage  washout  rate  (%WR).The
severity of chronic  heart  failure  was class I (no medication) 8 patients, class II
(no  symptom  with  medication)  9  patients, class  III  (symptom  even  with
medication)  10 patients and  class IV (late cardiac death) 6 patients. H/M  was

chronic heart  failure  class I 2.33–0.22,class  II 2.50–0.34,class  III  1.95–0.61,
and class IV 1.39–0.29,respectively  (p<0.05).%WR  was chronic heart  failure
class I 24.8–12.8, class II  23.3–10.2, class  III 49.2–24.5, class  IV  66.3126.5
(%), respectively (p<0.05).The  low H/M  and high %WR  were proportionate
to  the  severity  of  chronic  heart  failure. By  comparison  of  17  patients  with
chronic heart  failure  class I or  II and 8 patients with severely cardiac events (2
patients of class III and all patients of class IV), a threshold of H/M  and %WR
for prediction of severely cardiac events was  1.8  in H/M  or 48% in %WR. In
conclusion,  the  cardiac  1-123  MIBG  showed  cardiac  adrenergic  neuronal
dysfunction  in  children  with severe chronic  heart  failure. Quantitative  1-123
MIBG  myocardial  imaging  is  clinically  useful  as a predictor  of  therapeutic
outcome and mortality in children with chronic heart  failure.

P1273
Brain  to  lungs  count  ratio  is  a simple  index  to  detect  and  quantify
intrapulmonary  right  to left  shunt
Acar, P., Maunoury,  C,  Sebahoun, S.,  Bonttet, D.,  Bonlweffer, P., Saliba, Z.,  Sidi,  D.,
KachanerJ.
Cardiologie Pediatriaue, Necker Enfants Malades, Paris,  France

Arteriovenous  pulmonary  fistulae  is a serious complication  in  patients  with
cavopulmonary  connection.  Its  detection  requires  invasive  non-quantitative
methods  such  as pulmonary  angiography. Our  aim  was to  assess  intrapul-
monary  right  to  left  shunt with  brain to  lungs count  ratio. Ten patients  (815
years)  were  prospectively  enrolled: 5  pts  with  cavopulmonary  connection
were  cyanotic  (aortic  saturation  79110%)  and  5  pts  were  acyanotic
(pulmonary  artery  stenosis  in  1, surgical  correction  of  abnormal  total
pulmonary venous return  in 4). None had intracardiac shunt. Lung  perfusion
scintigraphy  was  performed  in  supine  position  after  injection  of Tc-99m
MAA  (dose[MBq]  =  weight  [kg]  with  a  minimum  of  37  MBq  and  a
maximum  of  74  MBq). A static  acquisition  including  brain  and  lungs  was
performed  in  a posterior  view  (180s, 256x256  matrix  size).  In  cyanotic
patients, the  mean brain  to lungs count  ratio  value  was  16118% whereas  in
acyanotic  patients, mean  value  was 0.610.3% (p<0.005). Pulmonary  angiog-
raphy  confirmed  arteriovenous  pulmonary  fistulae  in  4 cyanotic  pts. Lung
perfusion  scintigraphy  with brain  to lungs count  ratio  is a simple  and  useful
technique to  assess and quantify  intrapulmonary right to left  shunt.

P1274
The  transepicardic  echocardiogram  during  surgery  of  congenital
heart  disease  in children.
Kreulzer, R.;Iatzky,  C.;Di  Santo  M;Solsona,  C.;Villa,A.;Rozenbaum,J.
Instituto  Cardiovascular Infantil, Mariscal  Sucre 2850  8§A,  Capital  Federal, Buenos
A ires, A rgentina

’The  transepicardic  echocardiogram  during  surgery  of  congenital  heart
disease  in  children.’  Kreutzer  R  ; Iatzky  C; Di  Santo  M; Solsona  C;Villa  A;
Rozenbaum Buenos Aires, Argentina The purpose  of this paper  is to  evaluate
the  detection  of  residual  pathology  inmediately  after  surgery  mainly  in
patients  (p) of early age and low weight. Sixty one  p. between  1 month  to  10
years of age (x:14 m) weighthing 3 to 27 kgs. (x: 9.0  kgs.)  were  investigated
with  transepicardial  echocardiogram  (TEE)  inmediately  after  disconnecting
the  extra  corporeal  circulation  (EC). An ATL Ultramark 9 equipment  with a
5 MH. transducer  was used  .The  transducer  as well  as the connecting  cable
with the equipment  was wrapped with an sterile poliethilene cover.The oper-
ated pathology  was: 22 T. of Fallot, 2 isolated mitral pathology  , 7 A.V. canal,
3  Switch  correction  of d-TGV.  1  Ebstein  malformation  , 6 Total  anomalous
pulmonary venous return (TAPVR), 11-TGV.; 14VSD, 2 ASD, 2 Fontan, and
1 DORV. Conventional  echocardigrams  were performed  1,24,  and  48 hours
after  surgery. Residual  defects  inmediately  after  surgery were detected  in  9.8
% of the p. such as one with  Fallot and remanent  low ventricular stenosis, one
p. with TAPVR  with  anastomosis  obstruction,  another  Fallot  required  a
transanular patch, one p. with mitral insufficiency, which became stenotic  after
surgery, and one  p. with A.V. canal with incomplete  closure of the VSD and 1
Switch with supravalvar stenosis in the neoaortic suture line. All these p were
corrected during the  same surgical procedure. No  arrhithmias were  recorded
either during or after  the operation and no infection occured. In conclusion,
the TEE  was  able  to  evaluate  inmediately  the  surgical  result,  it  was  easy  to
perform  in small children, there was no morbility secondary to the method in
the  present  series  and  it  is a cheap  and  easy option  when  a  transesophageal
echocardiogram  is not available.
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P1275
Accuracy  of  real-time  three-dimensional  echocardiography  for
determining  left  ventricular volumes and ejection  fractions: a physi-
ologic  balloon model  and experimental  animal model with  sonomi-
crometry  measurements  of lv  volumes
Hashimoto,  I.,  Ichida,  F,  Miyawaki,  T.,  Stetten,  C,  von  Ramm,  O.,  Jones,  M.,
PanzaJ.A.,  Sachdev, V,  Sahn,  D.J.
Oregon  Health  Sciences University, Toyama, Japan

The  purpose  of this study  is to  analyze dynamic  cavity  volumes in  a balloon
model  mimicking  the  left  ventricle  and  experimental  animal  left  ventricle
using  real-time  three-dimensional  echocardiography  (RT3D). The  single
pear-like  balloon  mimicking  left  ventricle  was mounted  in a  water  bath  and
filled  with  10  different  volumes  of  water  to  produce  a known  end-systolic
volume.  Pulsatile  flow  was generated  by  a  flow pump  to  expand  balloon
rhythmically. The  3.5 MHZ  matrix-array  transducer of the real-time  scanner
Volumetrics  Model  1 (Volumetrics,  Inc)  was  set  under  the  water  bath  to
image the balloon longitudinally from the apex. Reference  EDV, ESV and EF
were  compared  with  RT3D  data. In  an  in  vivo  animal  model, we  measured
LV volume by a 14 crystal endocardially implanted sonomicrometry  array and
compared  them with RT3D  data. For slice numbers under 25 spacing >  1.1^
(B-scan)  or  1.9  mm  (C-scan)  there  was a significant  difference  between  B-
and  C-scan  (P  <  0.05). At more  than 25 slices  for  volume measurements, B-
and  C-scan  results became  closer  each other but  both  were still  significantly
smaller than reference  (P < 0.05). EF was underestimated  in B-scan and over-
estimated in  C-scan  when  volumes were measured  using a smaller number  of
slices. When  implemented  in a chronic  animal model, a multislice  algorithm
which  uses  all  the  3D  data  combining  C  scans  and  B  scans, RT3D  LV end
diastolic  (r=0.90)  and  end  systolic  (r=0.91)  correlated  well  with  volumes
measured by a implanted sonomicrometry  array. Our in vitro and in vivo data
show  that  capitalizing  on  the  robust  data  within  the  RT3D  images  by
including  large  numbers  of B-  and  C-scan  sections  in  measurement  signifi-
cantly improves accuracy of determining  LV volumes.

P1276
Atrial  septal  defect  with  *false cor triatriatum  dexter*: a clinical  case
Abreu,A.,  Bratito,L.,  Patricio,L.,  Neves,F,  Agapito,A.,  Rasteiro,R.,  Salomao,S.
FragataJ.,  Mala  Antunes,A.
Hospital  Santa  Maria  ^  Lisboa, Portugal, LJsboa,  Portugal

A 27 years old  female  with  progressive  effort  dyspnea, was sent  for  transtho-
racic  echocardiogram  to  our  Echocardiography  Laboratory.  This  exam
showed  right  cavities  enlargement. An  atrial  septal  defect  could  not  be
excluded. A  very  mobile  structure  in the right  atria  was detected. The  trans-
esophageal  echocardiogram  showed  an  atrial  septal  defect  with  right  to  left
flow.  The  very mobile  ’membrane  type’ structure  was confirmed  in  the  right
atria, with  insertion  in  the  inferior  vena  cava  and  near  the  coronary  sinus. It
interfered  with  tricuspid  valvular motion, causing a mild  tricuspid  regurgita-
tion. Pulmonary  venous  return  was normal. By  cardiac  catheterization,  the
pulmonary  to  systemic  output  ratio  was  1,9:1. The  patient  was  referred  to
surgery  with  the  diagnosis  of  atrial  septal  defect  and  ’false  cor  triatriatum
dexter’.

P1277
Application  of  differential  color  image  helical  CT  angiography  for
the  diagnosis of complicated  congenital  heart  disease
Yasutoshi  Yamamoto,  Isao  Shiraishi,  Ayumi  Kawakita,  Kentaro  Toiyama,  Naoya
Iwasaki,  Seiichiro  Ozawa,  Koichi  Sakata,  Takashi  Hayano,  Toshiyuki  Itoi,  Katuji
Fujiwara,  Masaaki  Yamagishi, Kenji  Hamaoka
Kyoto  Prefectural University  Of  Medicine, Kyoto,  Kyotojapan

Backgrounds: We  have  developed  differential  color  imaging  helical  CT
angiography  technique  and  reported  an  application  for  neonates  with
TAPVD. Here  we studied  diagnosis, scanning conditions, and problems of all
the examinations which  we have done during the past two years. Patients and
Methods: Of  205  helical  CT  angiography  examinations,  differential  color
imaging  3-D  reconstruction  was  applied  to  58  patients  (20neonates,
19infants,  and  19children).The  diagnosis  includes  PA+VSD+MAPCA  (8),
TAPVD  (7), CoA (7),TOF (7), HLHS  (6), PAPVD  (4), IAA (3), Asplenia+PA
(3), peripheral  PS (3), and others (11). Patients were scanned with 2mm colli-
mation width and table shift  for neonates, infants, and small children, and with
3mm  for older  children. After  arteries and  veins had been determined  by the
shape, continuity, and CT  density, each  area  of  interest  was determined.  3D
image  of  the  arteries  and  veins  were  reconstructed  (0.7mm)  and  were
displayed in red and blue, respectively. Results: All the examinations, including

neonates  with HLHS,TAPVD  with pulmonary congestion, were done  safely
and  less-invasively.  False  positive  findings  were  detected  in  three  patients
(4.3%), however, false negative was not found. Conclusions: Differential  color
imaging  helical CT  angiography  is  less-invasive  and  very  useful  for  recog-
nizing  spatial information  of arteries  and  veins and  for  surgical  operation  of
complicated congenital heart diseases.

P1278
Vascular  rings  ^  Magnetic  resonance  imaging  as  first  line  imaging
technique?
Sieverding L,  BreuerJ., Dammann  F,  Cass  M.,  Baden W., Clausen  CD.,  Hojbeck
M.
Dept.  OfPediatric  Cardiology,  Hoppe-Seylerstr. 3,Tuebingen,  Germany

Introduction: Recurrent  or  persistent  congenital  stridor  leading  to  dyspnoe
requires  extensive, in part  invasive, diagnostic  examinations  as besides flabbi-
ness of the epiglottis or weakness of the airway walls numerous causes must be
considered.  Magnetic  resonance  imaging  may  be  usefull,  paricularly  in
demonstrating vascular rings. Methods  and patients: Since  1987 MRI  studies
were performed  in  18 patients suspected  for  vascular rings aging 3 months to
15.8 years (median  8.5 months)  using a multislice spinecho technique  and at
least one bright blood technique.A total od 43 diagnostic imaging procedures
have been  carried  out  prior  to  the  MRI  examination  (5  bronchoscopy, 1
esophagoscopy, 6 chest x-rays, 4 esophageal  contrast studies, 16 echocardiog-
raphy,  4 MR/CT  and  7  heart  catheterization). Results:  In  three  patients
vascular  anatomy  was normal, 15 patients show vascular anomalies  (3 double
aortic  arch, 3 right  sided  aortic  arch  with  left  arteria  lusoria  arising  from a
diverticle  of  Kommerel,  2  atypical  hogh  origin  of  the  trucus  brachio-
cephalicus, 3 right  arteria  lusoria,  2  pulmonary  sling,  1 coarctation  and  1
stenosis of  left  pulmonary  artery. The  time  intervall between  the  appearence
of symptoms and final correct  diagnosis was < 3 months in 7, > 3 months < 6
months in 3, > 6 months  <  1  year in 4 and >  1  year and <  17 years in 4. Out
of the 43 preceeding diagnostic  procedures  22 failed  to  established  the  right
diagnosis. Even the MR/CT  examinations  failed, particularly  due  to  inade-
quate aquisition technique  and slice thickness. Conclusion:We  conclude that
MRI  is an excellent technique to rule out vascular rings and should be carried
out  as first  line  imaging  technique  in  symptomatic  patients. However,  the
investigators should be familiar with cardiovascular MRI

P1279
Role  of  echo-Doppler  for  evaluation  of  cardiac  involvement  in
thoracoomphalopagus  (conjoined)  twins
Saxena,A.,  Sltarma, R.,  Shrii>astai>a,  S.,  Bajpai, M.,  Bhatnagar,  V,  Gupta,D.K.
Dcpt  Of  Cardiology,  All  India  Institute  Of  Medical  Sciences,  Ansari  Nagar,  New
Delhi,  India

Background:  Conjoined  twinning  is  very  rare  and  the  successful  separation
depends  on  the  degree  of  communication  between  the  two  twins, cardiac
involvement  being  a common  limiting  factor  for  a successful  separation. A
combination  of diagnostic  modalities  have  been  described  for  clear  delin-
eation  of  cardiac  anatomy  in  conjoined  twins. Methods: We  describe  our
experience  with  echocardiography  and  Doppler  in  seven  sets  of  thoraco-
omphalopagus twins, aged 4 hours to  13 days, seen over the last  12 years at our
center.  Echocardiography  was performed  from  multiple  available  windows
including parasternal, abdominal and suprasternal to define the various cham-
bers  and  outflow  tracts  for  each  twin  and  the  extent  of communication  of
their  hearts. Results: Two separate  hearts, complete  with  their  outflow  tracts
were seen in one set which  was successfully  separated.Two sets of twins had a
common  pericardium  but  separate  hearts.  In  both  of  these, the  heart  was
normal  in one twin  and had complex  cyanotic congenital heart  defect  in the
other  twin.  Separation  was performed,  however  only one  twin  with  normal
heart survived. Fusion of atrial and ventricular chambers of various extent  was
diagnosed  in  the  other  four  sets  of  conjoined  twins  and  separation  was
attempted  in two of these, none of these babies survived. Preoperative  cardiac
catheterization and angiography was performed  only in one of these four sets
to delineate  the anatomy although  no  further  information  was added. Echo-
Doppler  findings  could  be  confirmed  in  six of  seven  sets of  twins  either  at
surgery(5)  and/or  at  autopsy  (2). Conclusion: Echo-Doppler  can  provide  an
accurate  assessment of anatomy of heart and outflow  tracts in conjoined  twins
and angiography may be required only  in select cases.

P1280
Dipyridamole  stress ultrasonic  myocardial  tissue characterization  in
patients with  Kawasaki  disease
Watanabe, S.,Yu,X.,  Hashimoto, I.,  Ichida, F,  Chen,  R.,  Hirono, K.,  Hamamichi,Y.,
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Uese,  K.,  Tsubala, S.,  Miyawaki,  T,  Seto, H.,  Sahn,  D.J.
Department  Of  Pediatrics, Toyama  Medical&Pharmaceutical  University,  Toyama,
Japan

We  examined  the  feasibility  of  using  dipyridamole  stress  integrated
backscatter  (IBS) for  evaluation of myocardial ischemia or damage in patients
with Kawasaki disease (KD). Dipyridamole  stress IBS was used in  31 patients
with coronary artery lesions due to KD, ranging in age from 2 years 8 months
to 20.All patients underwent  echocardiography  at rest and after  dipyridamole
stress  at  three  left  ventricular  wall  segments  in  the  short-axis  view; anterior
interventricular  septum  (AS), posterior  wall (PW), and inferior  wall (INF).At
rest, there  was no significant  difference  of IBS in the regions with normal  or
abnormal  distribution  on Tl-201  imaging. After  dipyridamole  stress,  in
contrast, the cyclic variation (CV) of IBS in the regions with abnormal distri-
bution  became  significantly  smaller  than  that  in  the  regions  with  normal
distribution  in  each  segment; 3.6–1.2  vs 6.2–1.7  dB  in AS, 3.3–1.3  vs  8.0
–1.9  dB  in  PW, and  4.0–1.4  vs 7.3+1.6  dB in  INF  (p<  0.001). One  hour
after  stress the  CV  recovered  to  the  level  at  rest  in  all patients. When  values
below  5.0dB  during  stress  were  defined  as  abnormal,  the  sensitivity  of
abnormal  CVIBS  was 75% in  PW, 91%  in INF; Specificity  was 91%  in  PW,
and 90% in  INF, in  comparison  to Tl-201  imaging. There  was no  significant
difference  in R-R  intervals or blood pressure responses between  the patients
with normal or abnormal distribution. No one was terminated  from the study
because  of  serious  side  effect.  Dipyridamole  stress  integrated  backscatter
successfully  demonstrated  silent  myocardial  ischemia  or  damage  at  the  time
when  cardiac systolic  function  is apparendy  normal. The  CVIBS determina-
tion  with  dipyridamole  stress  could  be  a  helpful  new  addition  to  current
cardiac monitoring methods in long-term follow-up  of the patients with KD.

P1281
Spiral CT  angiography  in children  after stents implantation to aorta.
Brzezitiska-Rajszys,  C,  Zubrzycka,  M.,  Kosciesza, A.,  Ksiazyk,J.,  Rewers,  B.,

Jotuzyk,A.,  Kowalik,  C,  Kawalec, W,  Maruszewski,  B.
Vie  Children’s Memorial  Health  Institute, Warsaw,  Poland, Ul.  Belgijska 3  M  20A,
Warsaw,  Poland, Warsaw State, Warsaw,  Poland

Spiral  CT  angiography  (CTA)  is used  for  follow-up  after  vascular  interven-
tional procedures mostly  in adult patients (pts).The  purpose of this study was
to  evaluate  usefulness  of  this  method  in  evaluation  of anatomical  results  of
stents implantation  in children with different  types of aortic narrowings. In  14
children  (5 with middle aortic syndrome, 3 with native CoA, 6 with recoarc-
tation  of the aorta)  18 stents ^  17 Palmaz stents  (9 Extra  large, 8  iliac)  and 1
CP  stent  were  evaluated. Age  at  the  time  of  intervention  ranged  between
4-18  years  (mean  ll,5+/-5,4).  CTA  was  performed  24  hours,  3 months,
every next year after  implantation and  in any other  time according to clinical
indications. Thirty  two  spiral CT  examinations  were performed  0̂60  (mean
29 months)  after procedures. Investigations were carried out with a table  feed
of  3 mm/s,  images  reconstructed  at  2  mm  separations, length  of  the  helix
ranged  6̂114 cm, collimation  3̂5  mm. Omnipaque  300 was injected  iv,  2̂3
ml/kg  at  a rate 2 ml/s. 3D reformations  and  maximum  intensity  projections
were  obtained.  The  CTA  visualised  stent  position,  structure,  patency,
surrounding  tissues and complications.  Early  complications  documented  on
CTA: deformation  of the proximal edge of stent implanted  for aortic recoarc-
tation  ^  1 pt, dissection  of abdominal  aorta  below  renal arteries ^  1 pt. Late
complications: aneurysm  at the level of stent  ̂1  pt, thrombosis of the stent ^
1 pt, neointimal  hyperplasia ^  5 pts. CTA  is very  useful  in  follow-up  of chil-
dren after stent placement in aorta. It is safe, easy and can be performed  several
times. Our experience shows that CTA can replace follow-up  angiography in
selected patients after  stent implantation to aorta.

P1282
Usefulness  of  two  computer  programs  for  analysing  myocardial
SPECT  in  children
Atsushi  Naitoh,  Thkayuki  Komai,  Hisashi  Sugiyama,  Tetsushi Tan, Toshie  Kadotio,
Shinpei  Nakazawa
Yamatiashi Medical  University, Department  Of  Pediatrics,Yamanashi,Tamaho,Japan

Purpose: To  estimate  usefulness  of  two  computer  programs  for  myocardial
SPECT; QGS  (Quantitative  Gated  SPECT)  and  p-FAST  (Perfusion  and
Functional  Analysis  for  Myocardial  Gated  SPECT)  in  pediatric  patients.
Subjects and Methods:Myocardial SPECT was anlyzed by QGS in 33 patients
(6 months to 20 years-old) and by p-FAST in 40 patients  (1 to  15 years-old).
All  patients  had  myocardial  heart  diseases  or  symptoms  associated  with
ischemic heart  disease. Thirty  minutes  after  injection  of 99mTc  tetrofosmin,
ECG-gated  SPECT  was  scanned  by TOSHIBA  SPECT  machine. LVEDV,

LVESV, and  LVEF  were  calculated  by  QGS  or  p-FAST. These  parameters
were  compared  with  those  by  M-mode  echocardiography  (Echo)  or
biplane- ventriculography  (LVG). In addition, wall motion, %thickning, and
myocardial  perfusion  in  each  segment  of  LV were  quantitively  evaluated  by
p-FAST. Results: LVEDV  by  QGS or  p-FAST  showed  the  data  approxi-
mately 25% smaller than that by  LVG, but had excellent correlation to that by
LVG (QGS  vs  LVG  r=0.93, p-FAST  vs  LVG r=0.94).  LVEF  also  showed
excellent  correlation  to  that  by  LVG (QGS vs LVG r=0.89, p-FAST  vs  LVG
r=0.84).  Cardiac  function  analyzed  by  these  programs  was  more  accurate
than  that  by Echo. p-FAST, but  not  QGS, could  distinguish  pseudo-dyski-
nesis  from  true-dyskinesis  by  simultaneous  estimation  of  wall  motion,
%thickning,  and  myocardial  perfusion  at  the  same segment.  Conclusion:
Evaluation  of cardiac  function  by QGS or p-FAST  has high  reproducibility
and  objectivity,  and  therefore  is  useful  to  calculate  left  ventricular  volume
and EF in  children  with  various  heart  diseases. Moreover, p-FAST  is  useful
for  simultaneous  estimation  of  wall motion, %thickning  and  myocardial
perfusion  in each segment of  LV. However, underestimation of volumemetry
should be kept in mind.

P1283
How  useful  is  MRI  in  patients  with  pulmonary  atresia  and  multi-
focal  blood  supply.
Sieverding L.,  BreuerJ., ForsterJ., Dammann  F,  Clausen  CD.,  Hojbeck  M.
Dept.  Of  Pediatric Cardilogy, Hoppe-Seylerstr. 3,Tuebingen,  Germany

Introduction: Surgical  treatment  of patients  with  pulmonary  atresia, central
or  peripheral  pulmonary  stenoses  requires  accurate  definition  of  the
pulmonary vascular status. Methods and patients: Magnetic resonance images
of  124  patients  (10  PA with  IVS, 69  PA  with VSD,  13  PA  with  single
ventricle, 10 PA with  tricuspid  atresia, 9  aplasia of one pulmonary  artery, 13
central  pulmonary  stenosis  with  subtotal  atresia  of  one  pulmonary  artery
branch)  were  compared  with  echocardiographic  and  angiocardiographic
findings.  Multifocal  blood  supply  existed  in  33  patients.  72  patients  had
undergone  palliative  surgery  with  placement  of  73  systemic  to  pulmonary
shunts. Cardiac ECG-gated MRI studies were performed  using a multislice
spinecho technique and at least  one ’bright blood’ imaging technique. A 3D-
gradientecho sequence with  1 mm slice thickness  was applied in 47 patients.
Contrast  enhanced  MR  studies  were performed  in  9 patients. Results: The
morphology  and size of the  pulmonary  arteries could be  accurately  assessed
in  all patients. MRI  discovered  unknown  hypoplastic  pulmonary  arteries  in
26  patients, what  was  confirmed  either  by  pulmonary  vein  wedge  angiog-
raphy or  surgery. In  contrast  to  angiography  MRI  was able  to  demonstrate
left  or  right  pulmonary  artery  in 22 patients  with  severe central  stenoses  of
the pulmonary  artery of native origin  (3) or  caused by palliative shunts (16),
dislocation  of  a  banding  (3). Better  definition  of  pulmonary  artery  blood
supply  by  aortopulmonary  collaterals  was achievd  in  12 patients.  However,
instead  of the  capabilities of  high resolution  MR-angiography  and  contrast
enhanced  MR-angiography  the  description  of  the  communications  and
evaluation  of  the  number  of  segmental  pulmonary  arteries  connected  to
collaterals  was  unsuccessfull  in  patients  with  multifocal  blood  supply.  73
palliative  shunts  were  visualized  and  could  be  evaluated  for  patency  in  54
patients, as stenotic  in  14 and occluded in 5 patients. Conclusion: MRI  is an
excellent  noninvasive  technique  for  diagnosing  pulmonary  atresia, particu-
larly for  follow-up  studies. However, further  development  of pre-  and post-
processing  modalities  is  required  for  complete  noninvasive  studies,
particularly in patients with multifocal  blood  supply.

P1284
A case  report: asymptomatic  huge  intracardiac  hydatid  cyst
Ozbarlas  N.,  Erdem  S.,  Kucukosmanoglu  O.,  *Yaliniz  hi.  *Salih  O.K.,
**Zorludemir  U.
*Department  of  Cardiovasculer  Surgery and  **Department  of  Pediatric  Surgery;
Department  Of  Pediatric  Cardiology,Cukurova  University,  Adana,Turkey

The  human  hydatid  disease  caused  by the  Eccinococcus  granulosus strain  is
endemic  in Turkey. Although  it  has been  found  in  almost  every  organ,  the
most frequent locations are the liver  (60̂70 % of cases) and the  lungs (20̂30
%). Cardiac hydatid cyst is unusual and its incidance is approximately 0.5-2 %
of  cases. 6  year-old  girl  patient  hospitalized  at  the  Departmant  of  Pediatric
Surgery  for  vomiting  and  abdominal  pain. Her  blood  pressure  was  115/75
mm  Hg, pulse  rate  was  110 beat/min  and  her  heart  sounds  were  normal.
There  was  hepatosplenomegaly  at  the  abdominal  examination.  Multiple
intrahepatic cysts were suggested by abdominal ultrasonography.A chest x-ray
film  showed  slightly  increased  cardiothorasic  index  and  electrocardiogram
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was normal. The patient  was examined  with  two dimensional  echocardiog-
raphy with  the  following  diagnosis  and  revealed  a intracardiac  cystic  mass
which  43x48  mm  insize. It  was originating  from  the  posterior  wall  of  the
left  ventricle.  Color  Doppler  showed  10̂20  mitral  regurgitation.  The
finding  was  confirmed  by  computed  tomography  and  nuclear  magnetic
resonance  imaging.  Result  of  indirect  hemaglutination  test  for
Echinococcus  was  negative. The  patient  was  diagnosed  with  hydatid  cyst,
received  albendasole  and  open  heart  surgery  was  planned.  Only  10% of
patients  with  cardiac  hydatid  cysts  have  clinical  manifestations.  Sign  and
symptoms  are  extremely  variable. Therefore  a  routine  follow  up  with
echocardiography  of  patients  with  hepatic  or  pulmonary  hydatid  disease
will help  early de:ection  of cardiac  involvement.

P1285
Assessment  of  myocardial  contraction  abnormality  in  the  systemic
right ventricle  in  patients  after  atrial  switch procedure  for  complete
transposition  of  great  arteries  (d-TGA)  by  Tissue  Doppler
Echocardiography  (TDE).
HAbdul-Kltaliq,A  Rentzsch.A  Helweg, MAbd  el Rahman,  B  PelersJ  Nurnberg,  P
Ewert,  F  Berger,  PE  Lange..
Deft,  ofpediatric  cardiology, Deutsches  Herzzentrum  Berlin,  Germany

Introduction: The  purpose  of this study  was to  use the  novel TDE  to  eval-
uate systolic  and diastolic myocardial motions in the systemic right  ventricle
(RV)  in  patients  with  d-TGA  after  atrial  switch  operations.  Methods:  20
consecutive  patients with a median  age of 19.5  (11.23̂2) year and a median
postoperative  interval  of 16.3  (112̂6.5)  year  following  atrial  switch  opera-
tions  were  studied  by TDE  and  compared  to  age-matched  15  controls.
Systolic  and  diastolic  tricuspid  valve  motions  were  measured  in  the  basal
segments  of  the  right  ventricle  using  a  novel  software  for  tissue  Doppler
analysis  (Echo-pack  0.2, GEVingmed).  In  apical  view  systolic  (sysT), early
diastolic  (ET)  and atrial contraction  (AT)  myocardial  tissue motion  and  the
acceleration time of these waves were analysed in standardised position  from
3 heart  cycles in each patient. Results: In comparison to normal subjects  the
SysT  in  systemic  RV  were  significantly  decreased  (p<0.001).The  ET  and
AT  in  the  RV  lateral  wall  were  lower  in  the  atrial  switch  group  (p<0.01).
The  acceleration  time of the systolic and diastolic  wall motions were signif-
icantly  higher  in  the  RV  in  patients  with  atrial  switch.  Conclusion: The
significantly  diminished  systolic  and  diastolic  myocardial  excursion  in asso-
ciation with  accelerated myocardial  tissue velocities  in patients with  d-TGA
after  atrial switch procedure  may indicate  altered  myocardial  function.TDE
may  provide  a novel  reliable method  for  quantitative  assessment  of systolic
and  diastolic  RV  dysfunction  in  patients  with  d-TGA  after  atrial  switch
procedures.

P1286
Assessment  of  myocardial  perfusion  in  patients  with  congenital
heart disease  by contrast  echocardiography  with  microbubbles  infu-
sion
Gomes,  L.EG.,  Silva,  C.M.C.,Arruda,A  . L.,  Maihias,  W,  Belo,  P.,  Matos, R.P.,
Moists, V.A., Carvalho.A  . C. C,  Paola,A.A V
Alamedajauaperi, 91OAplo  164, Sao Paulo, Sao Paulo, Brazil

Assessment  of  myocardial  perfusion  in  patients  with  congenital  heart  disease
by  contrast  echocardiography  with  microbubbles  infusion  Gomes, L.F.G.,
Silva, C.M.C.,Arruda, A . L., Mathias.W, Belo, P., Matos, R.P., Moises.VA.,
Carvalho.A  . C. C ,  Paola.A.AV  UNIVERSIDADE  FEDERAL DE  S6DO
PAULO/EPM-  Sao  Paulo Brazil The  aim  of  this study  was to evaluated  the
use  of  contrast  echocardiography  with  microbubbles  for  assessment  of
myocardial perfusion,  in children neonates and adults patients with congenital
heart  disease (CHD).The  techinique  used was as previous described, and  the
contrast agent  used was PESDA (perfluorcarbon  ^  exposed sonicated  dextrose
albumin).The  images were recorded in videotape and revised for 2 experients
reviewers.This  study included 30 patients Their  age ranged  from  8 days to  34
years(median  age  =  30  months)  and  their  weight  ranged  from  3  to  57  kg
(median  16,5kg); 14 were male and  16 female.Tetralogy  of Fallot  (12 pts) and
transposition  of  great  artery  (9pts)  were  the  most  ofen  disease. Adequate
mixture  of  the  microbubbles  with  blood  provided  excellent  images  and
mapeament  of the  left  and right  ventricles. Based in  observational  perfusion
myocardial score  19 pts showed  global  hypoperfusion; and  only  14 had some
degree  of  ventricular  dysfunction. These  evidences  can  provide  important
knowledge  about  the  existence  of  myocardial  ischemia  in  this  group  of
patients  studied  and  possibly  to  predict  which  ones  will  develop  ventricular
dysfunction  in the  future.

P1287
Contrast  echocardiography  with  microbubbles  infusion-  the  use  of
this  technique  in neonate  and  children
Gomes,  L.F.G.,  Silva,  C.M.C.,  Arruda,  A  . L.,  Mathias,  W,  Belo, P., Matos,  R.P.,
Moises, V.A.,  Carvalho.A  . C.  C,  Paola.A.A  V
Alamedajauaperi,  910Apto  164,  Sao  Paulo, Sao  Paulo, Brazil

Contrast  echocardiography with microbubbles infusion-  the use of this tech-
nique  in  neonate  and children  Gomes, L.F.G., Silva, C.M.C, Arruda, A  . L.,
Mathias,W.,Belo, P., Matos,R.P., Moises.VA, Carvalho,A  . C. C ,  Paola.AAV
Universidade  Federal de  Sao  Paulo  /  EPM  -  Sao  Paulo ^  Brazil The  use of
contrast  echocardiography  with  microbubbles  infusion  is  a well  established
technique  for  adults and  has not  been  used  in children  , neonates  and  adults
patients  with congenital  heart  disease (CHD).The  aim of this  study  was the
application  of this technique in this group of patients.. Methods ^  Preparation
of PESDA (perfluorcarbon  ^  exposed sonicated dextrose albumin)  was similar
to  previously  described  briefly, 8  ml  of decafluorobutano  was  hand  agitated
with  a 3:1  mixture  of 5% dextrose  and 5% human albumin  and  then  under-
went  electromechanical  sonication  for  80  seconds. The  microbubbles  was
administered  IV  as  a continuous  infusion  at  rates  of  30, 60, 90,  120  ml/h
during  30 to 60 second  or  as bolus  of 0,4  to 0,8ml./kg.  Clinical  assessment,
peripheric  pulse  oximetry,  arterial  blood  pressure,  were  monitorized  in  all
cases. Images were  taken  at basal time, with  contrast  with  and without  using
ultrasound  for  3  minutes  each  time  at  all  rate  infusion. The  best  dose, was
consider  when  the  cavity  was  completly  full  and  visually  we  can  see  the
myocardial  wall perfusion..This  study included  30 patients, with mean  age of
30 months, ranging  from  8  days to  34 years. The dose of contrast  agent  used
ranged  from  0.4  to  0.6  ml/Kg  . The  mean  time  of  exam  duration  was  28
minutes.The bolus of <0.5ml/kg  and a infusion  rate yyyy 90 ml/h  provided
brighter  and more consistent myocardial opacification  intensity.There  was not
adverse effects because of the use of PESDA in this population.This  technique
showed  to  be safety  in all  ages with  and  has applications  in a wide  variety of
clinical settings. It  is an increasing valuable tool with high degree of  specifity
and  is noninvasive.

P1288
Three-Dimensional  imaging  of  atrial  septal  defects: comparison  of
Magnetic  Resonance  Imaging,  Intra  Cardiac Echocardiography  and
Trans Esophageal  Echocardiography  in assessment  for  transcatheter
closure
R.Razavil,2  R.D.B.Simon3  M.E.Miqueli  J.S.GU3  E.J.Bakcr1,2  S.A.Qureshi2
1-Cardiac MR}  Research Unit,  GKT  School of Medicine, King’s  College London  2-
Department  oj"Congenital Heart Disease, Guy’s  and StTliomas’  Hospital  NHSTrust
3;  StTliotnas’  Street,  Lottdott Bridge, London,  UK

Background: The  aim  of  this  study  was  to  compare  Three-Dimensional
anatomical  reconstruction  of  atrial  septal  defects  (ASDs)  by Trans Esophageal
Echocardiography TEE, Intra  Cardiac  Echocardiography  (ICE)  and  Magnetic
Resonance Imaging (MRI). Methods: Six patients aged 6 to 25 years who were
undergoing  transcatheter  closure  of ASDs  were  studied. With  an  omniplane
TEE probe and ECG and respiratory gating a series of cine loops were acquired
for each 3 ̂angle between 0 ̂and 180 ̂in 3  minutes. Prior to ASD closure a 9F,
9MHz  mechanically  rotating  360  ̂orthogonally  imaging  ICE  catheter  was
pulled  back  10 cm  in  0.5cm  steps in  the right  atrium. Twenty respiratory  and
cardiac gated  images were  acquired  per cardiac  cycle at each pullback position
in  5 minutes. Both TEE  and  ICE  image  acquisition  was repeated  following
device implantation. Image processing and reconstruction  (TomTec, Germany)
took 5 minutes each for both TOE and ICE. Previously the patients underwent
cardiac MRI  scans on  a  1  Tesla  magnet  (Siemens  Impact  Expert). A series of
four-chamber  view breath-hold spin echo images or Cine gradient echo images
were acquired.The  images were segmented  in a semi-automated manner. From
the  segmented  data  set,  a  three-dimensional  outer  surface  was  extracted,
rendered  and  visualized. Results: With  all  three  imaging techniques, we could
identify  the ASDs and  all related anatomical structures. There  was considerable
change  in  defect  size  during  the  cardiac  cycle  (34%-88%). There  was close
correlation  of  the  area  of  the  defects  and  rim  to  surrounding  structures,
although  in 2  patients TEE  underestimated  the  defect  size compared  with  the
other two methods. Conclusion: ICE and MRI measurements correlating most
closely, with TOE underestimating the size of the ASD. MRI  was best at visual-
izing the defects in relation to surrounding structures.

P1289
3D MRI of  congenital  cardiac  lesions
Calder L.C.,  Oaleshaw  C.J., Cowan  B.R.
Private Bag,Aucldand,  New  Zealand, Auckland,  New  Zealand,
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The use of cardiac specimens for  teaching congenital  lesion anatomy necessi-
tates expert dissection with inevitable compromise of the specimen.Advances
in  MR  technology  allow  imaging  with  high  spatial  resolution,  with  3D
reconstruction. 7 fixed hearts with differing  lesions were imaged  underwater.
Imaging was performed  in contiguous 25mm blocks with a CISS sequence of
approx. 0.25mm. An  SGI  infinite-reality  Onyx  was used  for  post-processing.
The  image grey-scale was inverted, and reduced to a range of 258, centred on
cardiac  tissue. All  extracardiac  pixels  were  assigned  to  0, using  software  and
hand-editing  where necessary.Volume-rendering  was performed  in  real time
using Voltren  software,  with  multiple  arbitrary  cut-planes. A  variety  of
complex lesions were successfully  identified  using this ’virtual dissection’, and
examples  will  be  shown. The  lack  of  specimen  damage, preservation  of
anatomical  relationships, permanency  of  the  images  recorded,  user-interac-
tivity, plus the ability to electronically transmit the ’specimen’ to remote loca-
tions  all  make  this  a  technique  with  considerable  promise  for  future
educational purposes.

P1290
Noninvasive  assessment  of defect  size  and topography  in 50  children
with  a  secundum  atrial  septal  defect  by  magnetic  resonance
imaging:  a  comparison  with  transesophageal  echocardiography
(TEE)  and measurements  during  surgery
Philipp  Becrbaum,  Hermann  Korperich,  Ute  Blanz  (1),  Peter  Barlh,  Hermann
Esdorn,furgen  Gieseke, Hans  Meyer, Renter  Korfer (1)
Ceorgslr.  11,  (1)  Clinic  for  Thoracic and  Cardiovascular  Surgery,  Georgstr.  11,
Nordrhein- Weslfalen, Bad  Oeynhausen,  Germany

Background:  In  children  with  a secundum  atrial  septal  defect  (ASD  II),
noninvasive  pre-interventional  diagnosis  of  defect  sire  and  topography  may
be of value to  avoid  unnecessary  procedures. We hypothezised  that  magnetic
resonance  imaging  (MRI)  could  add  relevant  information  for  therapeutical
management  decisions. Methods and results: 50 children  (age  1.8̂13.4  years,
mean 5.8) with a significant  atrial level shunt underwent MRI examination to
delineate  defect  topographical  anatomy  by  multisclice/multiphase  phase-
contrast MRI  (PC-MRI)  in 4 different  imaging planes. MR  defect  measure-
ment  results were compared  to intraoperative  measurements  in those patients
with a clear contraindication  to intervention.The  remainders  were  transfered
to  the  cath-lab  for  transcatheter  defect  closure  and MRI  results  compared
with  biplane  transesophageal  echocardiography  (TEE).TEE  was superior  to
MRI  in  assessing additional  defects  in  the  submillimeter  range  that  were  all
considered  irrelevant  to  the  therapeutical  management  decision.  PC-MRI
clearly identified  all 3 children with multiple  fenestrated ASD, one  child with
a  atrial  septal  aneurysm  and  all  5  children  with  a  sinus-venosus  defect.
Secundum atrial septal defect  size measurement and assessment of distances to
adjacent  structures  agreed  well  with  TEE  and  fairly  well  with  surgery.
Moreover,  inflow  MR  angiography  correctly  identified  all  pulmonary  and
systemic venous anomalies.The ratio of PC-MRI  derived through-plane flow
data  from  the pulmonary artery (=Qp)  and the ascending aorta (=Qs)  agreed
well with the pulmonary to systemic flow ratio (Qp/Qs)  as obtained by inva-
sive oximetry. Conclusions: MRI  is safe  and accurate  in delineating ASD size
and  topography,  assessing  venous  anomalies  and  quantifying  left-to-right
shunt and thus allows for selection of suited candidates for transcatheter  defect
closure.The method  may be considered  as a  first-line,

P1291
Evaluation  of  airway  compression  by  cardiovascular  anomalies  in
infants  and  children: magnetic  resonance  imaging  compared  with
surgical  anatomy  and  cinecardioangiography/bronchoscopy
Philipp Beerbaum, Eric Cherlel, Hermann  Esdorn, Hermann  Korperich, Peter Barlh,

Jiirgen  Gieseke*,Hans  Meyer
*Philips  Medical  Systems, Best,  Tiie  Netherlands;  Georgstr.  11,  Bad  Oeynliausen,
Nordrhein- Westfalen,  Germany

Background: Airway  compression  can  be  caused  by  a  varity  of  congenital
cardiovascular  malformations. MRI  may be  of value but  has not  been evalu-
ated  prospectively  in  infants  and  children. Methods  and  results: 22  children
(0.3-12.4  y., mean  3.3  y.)  with  suspected  airway  compression  by cardiovas-
cular anomalies (double aortic arch n=6, absent pulmonary  valve n=5, aberr.
truncus  brachiocephalicus n=3, a. lusoria  n=l ,  pulmonary  sling n=l,  right
aortic arch/left  ligament n=2, no cardiovascular  cause n=4) underwent  MRI
examination. We  used  diastolic-triggered, exspiratory-gatedTlw-TSE  and
MRA  (3D-CE, multiphase TOF)  and  performed  3D  reconstructions  using
surface  rendering and segmentation algorithms (Philips, EasyVisionR, rel. 4).
MRI  was  followed  by  cardiac  catheterization/bronchoscopy  and MR  staff
was blinded  to  the  results. MRI  was perfecdy  consistent  with  cinecardioan-

giography/bronchoscopy  and predicted surgical strategy in all cases. A cardio-
vascular  cause  was safely  excluded  in the  four  children  without. However, a
left  ligament  was  rather  suspected  than  visualized  (2  patients), but  subse-
quendy confirmed  during surgery. Furthermore, exspiratory-gatedTSE  over-
estimated  severity  of  airway  stenosis  in  some  children  as compared  with
bronchoscopy  under  spontanous  breathing  conditions.  Conclusions:  MRI
was found  to be safe and highly accurate  in a varity of cardiovascular  malfor-
mations leading to  airway compression  in  infants  and children. However, the
surgeon should be alerted to the possibility of an additional left-ligament  ring.

P1292
Estimation  of  right  ventricular  ejection  fraction  in  patients  with
chronic right ventricular pressure overload  using myocardial  perfor-
mance  index
H.  Romkes,  I.I.  Tulevski,  A.  Hirsch,  M.  Groenink,  J.  Stoker,  E.E.  van  der  Wall,
I.K.LM.de  Groot, B.J.M.  Mulder
Academic Medical  Center Amsterdam,  Department  of  Cardiology,  Leiden  University,
Leiden; Amsterdam,  Tlie  Netherlands

Objective- We examined  the  value of myocardial  performance  index  (MPI)
by  means  of echocardiography  in  asymptomatic  patients  with  chronic  right
ventricular  (RV) pressure overload. The  aim of this study  was to obtain  from
this index a measurement of RV ejection fraction  (EF), which  is a well-known
clinical  parameter, but  difficult  to  obtain  in  patients  with  RV  dysfunction.
Methods- RV MPI by the means of Doppler  echocardiography  and RV ejec-
tion  fraction  by means of magnetic resonance  imaging were measured  in  10
consecutive  (7 male and  3 female)  asymptomatic  or  minimally  symptomatic
(NYHA  I  an  II)  patients  (age  28.7 +  11.8  years)  with  chronic  RV  pressure
overload. The MPI  was obtained through the  use of formula  (a-b)/b  where a
is the interval between  the cessation and onset  of the  tricuspid  inflow, or  the
duration  of  tricuspid  regurgitation  (if  present), and  b  is the  ejection  time.
Patients  with  left  ventricular  dysfunction  were  excluded  from  the  analysis.
Results- The  correlation  between RVEF and  MPI  was r  =  -0.86, p=0.001.
For  practical  reasons the  MPI  was converted to  RVEF-index. The  EF-index
was calculated  by the  formula  92-62  x MPI  acquired  from  linear  regression
analysis. Mean  RVEF in  the  patient  group  determined  by MRI  was 63.5  +
12.3 % and mean  RVEF-index  was 64.0  +  14.3 (P=NS). Conclusion-  Our
study  shows  a significant  inverse  correlation  between  RV  MPI  and  RV EF
determined  by  the  means  of  MR  imaging. These  data  suggest  that  MPI
converted to EF-index  can be  used in clinical practice  as determinant  for  RV
EF in patients with  RV chronic pressure overload.

P1293
Evolution  of  densitometric  three-dimensional  heart  reconstruction
from rotational  angiography
Kehl  HGJagerJ,  Sakas  G, Papazis N, Dimitrebs  D,  Kassenbohmer R,  Rellettsmann
G,  Krasemann  T, Debus  V,VogtJ, Cehrmann f.  Pediatric Cardiology  University  of
Muenster,  Muenster,  Germany;  /CD  Fraunhofer  Institute,  Germany;  Pediatric
Cardiology,  University  Of  Muenster, Muenster,  Germany

Objectives. Superimpositions and invalid volume measurements due to incor-
rect geometric  assumptions  for  differently  shaped heart  defects  are  disadvan-
tages  of  angiocardiography.  The  aim  of  our  study  was  to  provide
three-dimensional  (3D)  imaging  and  more  valid  quantitative  data  from
angiography. Methods. Digital  images  from  biplane, orthogonal  rotational
angiograms with a motorized  rotations in a speed of 2*8/̂second  and a rate
of 2*25  frames/second  were  used for  3D reconstruction. 3D  reconstruction
technique  based  on  backprojection  of  a cone  beam  perspective  based  on
Feldkamp’s  algorithms  expanded  for  simultaneous  rotations  and  angulations
of the gantry.The  value of each 3D part  (voxel) were computed  densitomet-
rically  by  summation  of  values  of  virtual  rays  from  each  pixel  back  to  its
source  penetrating  the  distinct  voxel. To  fulfill  practical  time  requirements a
special  paralleled  software  was developed. 3D  volume  measurements  were
computed  by voxel flood fill algorithms and by triangulating of heart  surfaces
with tetrahedrons.The system  was validated with phantoms and right and  left
ventricular  casts. Results. The  densitometric  3D method  is feasible  to recon-
struct concave surfaces  (Fig. 1). A resolution of at least 255 voxel fulfills  clinical
requirements.The  system discriminates structures  as low as 2 mm  (Fig.2) and
needs  a computing  time  of  138 seconds  (256  voxel,  14  frames,  6 nodes).
Phantoms  and casts from heart specimens showing reliable and  valid volume
measurements(Vm) compared to true volume(Vt) ranging from  14 to 250 ml
(Vt=1.0445*Vm+3.20  ml, r=0.998, p<0.0001). Conclusions. Densitometric
3D reconstruction  of heart  chambers  from  rotational  angiography  is feasible
and  improves  qualitative  analysis. 3D  angiography  seems to  be  a  promising
new tool for  cardiac imaging.
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P1294
Three-dimensional  reconstruction  improves  angiographic  volume
and cardiac  output  measurements
Keht HC,  Sakas G, CehrmannJ,As/our B, Rellensmann  G, Debus V, KrasemannT,
VogtJ, Kassenbbhmer R
Pediatric Cardiology  University ofMiinster, Miinster,  Germany

Objectives. Accuracy  and  precision  of angiographic  volumetric  methods  for
left  and right  ventricles have been shown to be poor under clinical conditions
due to geometric  assumptions of ventricular shape. The  aim of our  study was
to compare three-dimensional  (3D) volume measurements with  conventional
angiographic  methods. Methods. Casts of 21  left  ventricles  (LV) and  22 right
ventricles  (RV)  were prepared  from  native post-mortem  human, bovine, and
porcine  hearts  by  simultaneous  filling  with  methylmethacrylat  and  a hydro-
static  pressure  of  10cm H2O. True  ventricular  volume  was determined  with
water  displacement  by  the Archimedes  principle. Dynamic  measurements
were  performed  with  the  Medos(r)  artificial  heart.  Conventional  volume
measurements  consisted of mono- and biplane area-length method  (2D-AL)
and  Simpsons  method  from  30R̂AO, 0R̂AO, 60L̂AO, and  90L̂AO. 3D
volume  measurements  were  computed  by  voxel  flood  fill  method  (3D-FF)
and  by  triangulating  of heart  surfaces  with  tetrahedrons  after  densitometric
3D  ventricle  reconstruction  from  biplane, orthogonal  rotational  angiograms
by  backprojection  algorithms. Results. 3D  reconstruction  of  left  and  right
ventricular  casts are in  excellent  conformity  with  the  original  casts. LV true
volume(Vt)  is best  characterized  with  volume measurements(Vm)  by  3D-FF
(Vt=1.008*Vm-1.3  ml, r=0.994)  versus  best  conventional  biplane  2D-AL
from 30R̂AO/60L̂AO (Vt=0.716*Vm+3.1 ml,r=0.954)(Figl).RV  are best
measured  by  3D-FF  (Vt=1.049*Vm-0.7  ml, r=0.995)  versus  best  conven-
tional  biplane  2D-AL  from  30R̂AO/60L̂AO  (Vt=0.509*Vm+2.7  ml,
r=0.912)(Fig.2). Mean  values, standard  deviations  and  significant  differences
to  true  volumes  are  given  in  Tab 1. Angiographic  measurements  of  cardiac
output(Om), computed  by the product  of 3D stroke  volume  with  heart  rate,
differs  not  significantly  to  the  output  pumped(Ot)  by  the  artificial  heart
(Ot=1.059*Om+82.8  ml/min, r=0,9263)(Fig3). Conclusions. Angiographic
volume  measurements  with  the  three-dimensional  methods  is superior  to
conventional  methods.  Static  and  dynamic  3D  flood  fill  volume  measure-
ments showed  reliable and valid results.

P1295
Radiation  dose  reduction  strategy  during  transcatheter  closure  of
the  persistent  arterial  duct
JC  McNeill, PWE  Schmidt,  *CL  Skinner,  *DR  Dame, *IA  Castettano  Smith, A
Magee, ML  Rigby,  EA  Shinebournc
Royal  Brompton  &  Harcficld  Nhs Trust  &  *Royal Marsden  NHS  Trust,  Sydney
Street, London,  United Kingdom

Background: X  ray guided interventional  procedures can  be associated  with
relatively  high  radiation  doses. A  critical  appraisal  of  catheter  laboratory
technique  is  appropriate  for  these  procedures.  In  a  recent  audit,  we  have
established  that  all  information  on  duct  size,  morphology  and  device
implantation strategy  is provided by aortography in the lateral projection  for
20/20  (100%)  cases  of  percutaneous  closure  of  the  persistent  arterial  duct
(PCPAD). Using a biplane angiography system  and adopting this strategy of
combining  fluoroscopy  available  in  either  plane, with  lateral  projection
fluorography  only, we  have  estimated  the  potential  reduction  in  effective
dose  (ED)  and  associated  risk  of  radiation  induced  detriment.  Method:
Using  transmission  ionisation  chambers  attached  to  each  X-ray  tube,
detailed  dosimetry  has been  made  for  each  stage of each  procedure  for  50
children  aged  4.0+/-3.4  years  (mean+/-SD)  undergoing  PCPAD.  Using
recently  published  conversion  factors, the  total  ED  was estimated  together
with age dependant  associated risk.The relative contribution  for  all  fluorog-
raphy  other  than  the  lateral  projection,  was  subtracted  from  the  total  ED.
Results:The  relative contributions  to ED  for  fluoroscopy  and  fluorography
were  58%  and  42%  respectively.  The  total  ED  was  3.6+/-2.7  mSv.
(median+/-SD)  with  a  median  associated  risk  of  0.058%. After  removing
the contribution  to ED  for  all non  lateral projection fluorography, the  rela-
tive  contributions  to  ED  for  fluoroscopy  and  fluorography  were  65% and
35%  respectively. The  ED  and  risk  were  reduced  to  3.1+/-2.7  mSv  and
0.05%  respectively. Conclusion: For  PCPAD procedures, fluoroscopy avail-
able  in  two  planes, combined  with  single  plane  lateral  projection  aortog-
raphy  results  in  a reduction  of ED  and  associated  risk  of  13.9% and 13.3%
respectively without  compromising procedure  outcome.

P1296
Definition of pulmonary  circulation  in tof with pulmonary  atresia.
Krishtian,  U., Radhakrishnan,  N.,  Shreyans, S.,  Srittivas, S.,  Suja,  P.
Institute  Of  Cardiovascular Diseases, Chennai,  India

Currently, TOF with  pulmonary  atresia  and  major  aorto- pulmonary  collat-
erals  (MAPCA)  remains  one  of the  few  indications  for  diagnostic  angiog-
raphy. This  study  attempts  to  define  standard  views  to  completely  delineate
MAPCAs  with minimal radiation  and contrast load, using 2D echo  (2DE) to
define  intracardiac anatomy.We analyzed angiograms of 113 patients; 30 early
(prior  to  1997) pts. had  ’complete  ’ studies in  >  1 session  and  83(after  1997)
had  limited  angiograms. Angiograms  of  diagnostic  value  were: Arch  and
descending aorta in  PA view, both  Subclavians  at origin  and MAPCA  injec-
tions.Ventriculograms, angled  and  biplane  views did not  add  information  to
the  2DE. Lateral  views  were  done  in  24  patients  to  define  dual  supply  to a
lung  zone  when  coiling  MAPCAs. A  renogram  and  an  airway  cine  fluo-
roscopy were also recorded. Results:Total  contrast  used  was 4cc/KgVs 7.2 cc
in the earlier group (P<0.04). Rt  arch was seen in  18.2%, abnormal branching
of arch  vessels in  16.3%, higher with Rt  arch (44%) (p<0.01); renal anomalies
12%,  airway anomalies  9.2%. Confluent  PAs were  seen  in  42.1%; MAPCAs
alone  in  the  rest. MAPCAs  arose  from  desc.aorta  (100%), Rt  Subclavian
arteries  47.7%, Carotids 21.4%. PDA was seen in 34 pts.A median of 6.3(2-9)
(out  of  10)  lung zones  were supplied  by MAPCAs or  PAs in  these  patients.
Conclusion:  Specific  limited  angiographic  views  to  completely  delineate
MAPCAs  are described  in  this  study. Arch  anomalies, renal  abnomalities  and
airway abnormalities  are commonly seen.

P1297
Reduced  incidence  of  ventricular  ectopy  during  right  ventriculog-
raphy with a 4F Halo  catheter  during  a pediatric  cardiac  catheteri-
zation
Tamura, M.,  Harada,  K.,Toyono,  M.,Yasuoka,  K.,Aoki,  M
Department  Of Pediatrics, Akita  Utiivcrsity  School OfMedicine,  Akita,  japan

We  sought  to  evaluate  the  influence  of  the  helical-tip  Halo  catheter  on
ventricular ectopy during right ventriculography  (RVG) in a pediatric  cardiac
catheterization.  Few  studies  have  focused  its  effects  on  RVG, especially  in a
pediatric  population  despite  its  potential  advantages  for  reducing  the  inci-
dence of ventricular ectopy. We compared the incidence of ventricular ectopy
in  infants  and  children  undergoing  RVG  using  a  4F  Halo  catheter  (22
subjects)  or  a  standard  5F or  6F balloon  angiographic  catheter  (47 subjects).
Ventricular  ectopy was evaluated by a simultaneously recorded electrocardio-
gram during contrast injection.There  was no statistical difference  between the
Halo  and  control  groups  (mean  –  SD)  for  age  (32.6  –  27.4  vs. 30.3 –  29.0
mo), gender, weight (12.0 –  5.0  vs. 10.9 – 5.3  kg), volume of contrast  (1.36 –
0.37  vs. 1.43  –  0.33  ml/kg), or  injection  rate  (0.80  +  0.26  vs. 0.79  –  0.26
ml/kg/sec).The overall incidence of ventricular ectopy in the Halo group was
significandy  less than  in the  control  group  (6 /  22  vs. 26  /  47, p<0.03).The
incidence  of ventricular  couplets  or  tachycardia  in  the  Halo  group  was also
less than in  the control group  (4 /  22  vs. 19 /  47, p<0.05).The  angiographic
quality  assessed  with  grading  system  being  unsatisfactory  or  satisfactory
showed no evidence of unsatisfactory imaging for the right ventricle as well as
the  pulmonary  arteries  in  the  Halo  group. We conclude  that  the  4F  Halo
catheter  produces  high-quality  right  ventriculographic  images  with  signifi-
candy  less  ventricular  ectopy  compared  with  standard  balloon  angiographic
catheters. The  use of  this  catheter  may  bring  us  significant  benefits  during
RVG in pediatric cardiac catheterization.

P1298
Reevaluation  of  the  effects  on  ventricular  ectopy  during  left
ventriculography  with  a  4F  Halo  catheter  during  pediatric  cardiac
catheterization
Yasuoka, K.,Tamura,  M.,  Harada,  K.,Toyono,  M.,Aoki,  M.
Department  Of  Pediatrics, Akita  University  School Of  Medicine, Akita,  Japan

We  sought  to  prove  the  efficacy  of  reducing  the  incidence  of  ventricular
ectopy by the  4F helical-tip Halo catheter during left  ventriculography (LVG)
in  a pediatric  population.  Only  a  few  studies  have  performed  in  children
despite  its  potential  advantages. Since  March  1999  to  October  2000, the
patients  less  than  5  years  of  age  planned  to  perform  retrograde  LVG  was
randomized  into two  groups  by  utilizing  a 4F Halo  catheter  or  a  4F pigtail
catheter. The  study group  consisted  of 29  patients  in Halo  and  24  in pigtail,
aged  from  5.6  to 56.3 mo  (median,  18.5 mo)  and  3.9  to  53.8 mo  (median,
16.8 mo), respectively. Simultaneously  recorded  electrocardiogram  evaluated
ventricular  ectopy  during  contrast  injection. There  was  no  statistical  differ-
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ence between  the Halo  and pigtail groups (mean  –  SD)  for  age (23.2  –  15.5
vs. 19.5 –  14.6 mo), gender, weight  (10.5  –  3.3  vs. 9.3  –  3.6 kg), volume of
contrast (1.45 – 0.34  vs. 1.52  – 0.31 ml/kg), or injection  rate (0.88 – 0.23 vs.
0.85  –  0.23  ml/kg/sec). The  overall  incidence  of  ventricular  ectopy  in  the
Halo group  was significantly  less than in the control group (0/29  vs. 13/24, p
<  0.0001).The  incidence  of ventricular  couplets or  tachycardia  in  the  Halo
group was also less than in the control group (0/29 vs. 6/24, p <  0.006).There
was no  significant  difference  in diagnostic quality  for  the anatomy or  cardiac
function  of LVG between the two groups by grading system being unsatisfac-
tory  or  satisfactory.  Our  results  are  consistent  with  the  previous  reports,
suggesting that the Halo catheter  is potentially  safe and useful  for  LVG during
pediatric  cardiac catheterization.The  4F Halo catheter  should be  considered
for  use when it indicated.

P1299
Usefulness  of  counter-current  aortography  in  assesment  of  the
pulmonary  branches  diameter  in patients with HLHS syndrom  after
I stage of Norwood  procedure
Sysa,A.,  Moszura.T.,  Dryzek,  P., Sysa,  V,  MollJ.J.
Cardiology Clinic,  Polish Mother’s Health  Centre, Lodz,  Poland

The  aim  of  study  was  the  assesing  of  usefulness  of counter-current  aortog-
raphy in determing precise morfometry  of pulmonary artery in children with
HLHS  after  1st step  of Norwood  procedure  before  the  next  step  of cardio-
surgery  treatment. The  echocardiographic  examination  of  the  pulmonary
vessels with coexistant stenosis or hypoplasia of left  pulmonary artery  unables
to establish  precise  visualisation  of  vessels. In  the  past three  years  12 patients
with HLHS syndrom  after  I stage of Norwood  underwent  angiography  (aged
5-8  monts).The  aortography  with  retrograde  injection  of  contrast  medium
via axillary artery  (DSA ia.) was performed  in  10 cases.The  cardiac catheteri-
sation  was  done  in  4  pts.  RESULTS  : The  precise  visual  assesment  of
pulmonary branches using DSA ia. were  achieved in 8 pts., diameter  of RPA
from  5,4  to  10mm  (mean-7,4mm); diameter  of  LPA  from  3,4  to  6,2  mm
(mean  4,4); LPA/RPA  ratio  from  0,35  to  0,9  (mean  0,6). The  5  pts. had a
significantly  hypoplastic  left  pulmonary  branch  (LPA/RPA  <0,5).  The
catheterisation  had  been performed  in  4 children, because  of poor  image  of
LPA (in 2 pts with central aorto-pulmonary shunt) and cannulation problems
(2 pts.) CONCLUSIONS: 1. Retrograde angiography  via axillary artery  is an
effective  method  which  provides  the  essential  information  of  pulmonary
branches  in  patients  after  1st. stage  of Norwood  procedure  and  Blalock-
Taussig shunt. 2. In our own material  left  pulmonary hypoplasia  was observed
in  62  % of  pts. 3. In  cases  of  central  aorto-pulmonary  shunt  conventional
aortography  via catheterisation  is indicated.

P1300
Low  profile  large  bore  hydrophilic  catheters  for  left  heart  angiog-
raphy in  infants  and  toddlers
CoeJ.Y.
Division  of  Pediatric Cardiology, University  of Alberta,  2C383,  Walter  Mackenzie
HSC.Alberta,  Edmonton,  Canada

Cardiac  catheterisations  in  infants  and  toddlers  risk  damage  to  the  femoral
vessels. In some neonates, this may be overcome by using the umbilical vessels.
However,  this  approach  is not  available  beyond  the  first  weeks  of  life. The
purpose of this study  is to examine the  efficacy  of a 4 Fr hydrophilic  braided
catheter  with  a 0.038’ lumen. Since  1998, three designs have been  evaluated.
The catheter tip in type I and  II  is angled at 60 degrees to the shaft  at 3.5 and
1.7  cm  from  the  tip  respectively. The  former  has six side  holes and the  latter
five. The  type  III  has  secondary  curve  more  proximally,  and  two  side  holes
near the  tip. All catheter types have an end hole.Type I and II are designed for
general  purpose  use, and  type  III  for  cannulating  aorto-pulmonary  shunts
such  as BT shunts  after  stage I Norwood  procedure. The  catheters  permitted
angiographic  contrast  (10.6  csp viscosity)  injection  at  13 ml/sec flow rate, at
750 psi maximal pressure.All procedures were performed  under general anes-
thesia  via percutaneous puncture  of the  femoral  vesseb for  ventriculography,
aortogram  and  pulmonary  angiogram.  Omnipaque  300  was  used  in  all
patients.There was no vascular or myocardial damage. Angiographic  visualiza-
tion was excellent. Pedal pulses were present after catheter removal. In conclu-
sion, the low profile  hydrophilic catheters allowed angiography in infants  and
toddlers and lessened the risk of peripheral  vascular damage.

3rd World Congress of Pediatric Cardiology & Cardiac Surgery  345

Cardiac Imaging: CT, PET, MRI-MRA
P1301
An  assessment  of  the  pulmonary  to  systemic  blood  flow  ratio
(qp/qs)  in patients with  intracardiac left-to-right  shunt  by  velocity-
encoded, phase-contrast  mri   ̂a  comparison  with  fick  principle
Ayumi  Mizukami,  Masashi  Seguchi,  Satoru  Iwashima,  Kazushi  Yasuda,  Kimio
Nishio
Seirei Hamamatsu  Hospital, Hamamatsu,  Shizuoka,  Japan

[Purpose]  To  evaluate  the  ability  of  velocity-encoded,  phase-contrast
magnetic  resonance  imaging  (MRI)  to  quantify  the  pulmonary  to  systemic
blood  flow  ratio  (Qp/Qs)  in  patients  with  intracardiac  left-to-right  shunt.
[Patients and Methods] We performed  velocity-encoded, phase-contrast MRI
measurements of flow in the proximal aorta and the main pulmonary artery to
estimate  the Qp/Qs  ratio in  18 patients withVSD  and  in  12 with ASD. The
age  ranged  from  1 month  to  13  years. These  values  were  compared  with
measurements of the Qp/Qs  ratio obtained from oximetric data derived  from
cardiac  catheterization.  As a  control  study, 2  patients  without  left-to-right
shunt  underwent  MRI  measurements.  [Results] The  Qp/Qs  ratio  ranged
from  1.2  to  4.4 on  oximetry. There  was a good correlation  (r=0.74, p<0.01)
between the oximetry  and MRI  assessments of shunt magnitude.The  control
data  of MRI  in 2 patients without shunt showed Qp/Qs  were  1.08  and  1.01
respectively. [Conclusion] The  magnitude  of  intracardiac  left-to-right  shunt
measured with velocity-encoded, phase-contrast MRI  of flow in the proximal
great  vessels can  be  significantly  correlated  with  data  obtained  from  cardiac
catheterization,  thereby  this  non-invasive  method  is  useful  for  determining
surgical indication  for correction  of intracardiac left-to-right  shunt.

P1302
Flow dynamics  in right  aortic  arches of  children
Mark A  Fogel, Paul M  Weinberg,James  Mcycr,Ann  Hubbardjohn  Haselgrove
The  Children’s  Hospital  Of  Philadelphia,  34Th  Street  And  Civic  Center  Blvd,
Philadelphia, PA,  USA

In  normal  adults, it  has been  demonstrated  that  flow  is axisymmetric  in  left
aortic arches. It  is unclear that  the same fluid mechanics  is present in children
with  right  aortic  arches. We studied  11 children  with  functional  right  aortic
arches  with  through-plane  phase-encoded  magnetic  resonance  velocity
mapping in the ascending and  descending aorta.The  aortic  cross-section  was
divided  into  4  quadrants  aligned  along  the  long  axis  of  the  aorta.  In  the
ascending aorta, although there  was no significant  difference  in the  total flow
across the  entire cardiac cycle between quadrants, this  was not  the  case at the
time of maximum flow in the  entire aorta; the posterior and rightward quad-
rant carried  significantly  more flow than the  other  3 quadrants  (29  + 3% vs.
23-25 + 2-4%, P < 0.001). In 9 /  11 patients, maximum velocity occurred in
the  right  half  of  the  ascending  aorta.  Similar  to  the  ascending  aorta, in  the
descending  aorta, there  was no  significant  difference  in  the  total flow across
the entire  cardiac  cycle between quadrants. At  the time of maximum flow in
the  entire  aorta, however, the  posterior  half of  the  descending  aorta  carried
significantly  more flow than  the anterior  half (56% +  11  vs. 44  +  11%, P  =
0.04). Not  surprisingly, in 8 /  11 patients, maximum  velocity occurred  in the
posterior  half  of  the  descending  aorta.  In  both  ascending  and  descending
aorta, maximum flow  in each  quadrant  and  time  to  maximum flow in  each
quadrant  did  not  significantly  differ  between  quadrants. We  conclude  that
although  axisymmetric  in some respects, flow in right  aortic  arches  demon-
strate  heterogeneity  at  different  times  in  the  cardiac  cycle. This  information
may lead to improved aortic reconstructions.

P1303
Blood  flow  patterns  in  the  aortic  arch  and descending  aorta  visual-
ized  using magnetic  resonance imaging  bolus  tagging
Alison  L.  Kitauth,  DqffB.  McElhinney,John  S.  Leigh,Jr.
Tlte  Children’s  Hospital  Of  Philadelphia, 34T}t  Street And  Civic  Center  Boulevard,
Philadelphia, Pennsylvania,  USA

Objective:  Repair  of  many  forms  of  Congenital  Heart  Disease  (CHD)
include  reconstruction  of  the  aorta. Characterization  of flow in  the  aorta  is
paramount  to  understanding  the physiology  pre  and  post repair. We  present
our  results  using Magnetic  Resonance Imaging Bolus Tagging (MRI-BT)  to
elucidate  complex  flow  patterns  in  the  ascending  aorta, aortic  arch,  and
descending  aorta  in  healthy  adults. Methods: Four  healthy  adult  volunteers
were  studied  using  a  1.5Tesla MRI  Scanner  (Seimens  Sonata). We  used a
cardiac  gated, multiple  phase, single  slice, 2D  fast  gradient  echo  sequence,
preceded by a perpendicular  saturation puke. The following parameters were
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used: echo  time=4msec, repetition time=RR  interval, flip angle=20 degrees,
field of view=350mm, slice thickness=8mm, resolution=256X256, saturation
thickness=5mm. The first image  set collected  was a candy cane  view of  the
aorta with  a transverse saturation  pulse. Next, three  image sets were  collected
with a sagittal saturation pulse and cross sectional imaging planes through the
ascending aorta  (approximately  2cm above the  LV outflow  tract), aortic arch,
and  descending  aorta.  Results: We  found  helical  flow  established  in  the
ascending  aorta  and  continuing  through  the  descending  aorta.  Second,  we
found a differential  velocity profile in the ascending aorta with blood flowing
fastest  on  the  underside  of the aortic  arch. Finally, the flow profile  across the
cross-sectional  area  of  the  aorta  was  flat  or  plug-like.  Conclusions:  Using
MRI-BT we are able to characterize flow patterns in the aorta. Helical, plug-
like  flow with  a  velocity  differential  was consistently  seen  in  all  volunteers.
This pattern of flow may confer conservation of energy. This technique can be
used  in children  with CHD. Further  characterization  of flow patterns  in  the
aorta  may be  useful  for planning vascular reconstructive  procedures.

P1304
The role of magnetic  resonance imaging in the long-term  follow-up
of the adult with fontan circulation.
Hornung,T.S., Kiltier, P., Davlouros,  PA.,  Catzoulis, M.A.
Royal  Bromplon  Hospital,Dept. Of Adult  Congenital  Cardiology,  Sydney  Street,
London, UK

Introduction:  Imaging  the  heart  after  the  Fontan  operation  is a vital  part  of
long-term  follow-up. There  is now  a  large  population  of  older  patients  for
whom  echocardiographic  imaging  may  be  sub-optimal  and  angiography  is
the traditional method of imaging the Fontan pathway. Methods: We reviewed
36 MRI  scans on  26 patients  (11 female)  with atrio-pulmonary  Fontans over
a 7 year period. Median  age at MRI  was 25 years, median  time since  Fontan
operation  12  years. We documented:  1. Information  obtained  from  MRI  2.
Whether  this  information  was  available  from  other  non-invasive  studies 3.
Important  information  missed by MRI  4. Cost-effectiveness  of MRI Results:
MRI  showed  right  atrial  dilatation in  all  cases. Fontan  pathway  obstruction
was seen in 8.There  was branch pulmonary  artery stenosis in 6 and hypoplasia
in  3. There  was pulmonary  vein  compression  in  12.Ventricular  function  was
abnormal  in  10, severely  so  in  2. Trans-thoracic  echocardiography  provided
information  on  ventricular  function  and  AV  valve  regurgitation:  in  all,
however,  only  2  of  the  29  other  abnormalities  were  detected.  Thirteen
patients  underwent  cardiac  catheterisation:  this  revealed  new  anatomical
information  in  3: a  left  to  right  atrial  shunt  in  1  and  stenosis  of  the  atrio-
pulmonary anastomosis in 2 (one had MRI  signal loss due to an ASD device).
The  cost  of MRI  at our institution  is £575, trans-thoracic  echocardiography
£225 and cardiac catheterisation £560. Conclusions: MRI  provides  informa-
tion on the  Fontan circuit, atrial size, ventricular function, pulmonary  arterial
and  venous  anatomy, much of which cannot be obtained  with  trans-thoracic
echocardiography.  It  provides  similar  anatomical  information  to  cardiac
catheterisation, at the same cost, but  is non-invasive  and involves no  radiation
exposure. MRI  should  be  considered  as  a  routine  non-invasive  means  of
assessing the adult Fontan patient.

P1305
Ventricular  dimensions,  mass,  and  function  late  after  Fontan  like
palliation  ^  quantification  by magnetic  resonance  imaging
Fratz S.,Cutfried C,  Eickcn A..Schwaiger M., Hess}., Stern H.C.
Deutsches  Herzzentrum  Miinchen, Munich,  Germany

Background: Reliable  data  by noninvasive  means regarding  ventricular  func-
tion, mass, and dimensions in patients with Fontan-like palliated single ventri-
cles  is not  available. The  aim  of  this  study  was to  examine  the  feasibility  of
measuring  these  variables  by  magnetic  resonance  imaging  (MRI)  and  to
determine  expected  values  in  this  particular  patient  group. Methods:  32
patients  (age: 18.3+7.0  yrs) 9.4+3.9  years  after  Fontan  like palliation  and  10
healthy  voluteers  (age: 28.0–6.3  yrs)  were  examined  by MRI.  Enddiastolic
(EDV)  and  endsystolic  (ESV)  volumes, ejection  fraction  (EF), and  ES  mass
(ESM) were determined by short axis cuts under breathhold  using volumetric
analysis software  (Mass(r)).Ventricular  volumes and mass were normalized  for
body  surface  area. All patients  in the  Fontan group  had  a morhologically  left
ventricle which  was compared to the left  ventricle of the volunteers. Patients
eUgible to the study underwent  echocardiography  excludingAV valve  insuffi-
ciency. Results: Preliminary  data of  18 patients  are  available.  14 patients  were
s/p  Fontan  palliation, five s/p TCPC. Volumes, EF, and  mass did  not  differ
significantly  in  these  two  patient  groups.  Five  patients  were  s/p  pulmonary
artery  banding  (PAB). ESM  was 93.2–47.6  g/m2  after  PAB and  73.4–23.8
g/m2  without  PAB  (p=ns).  In  patients  and  volunteers  mean  ESM

(78.9–31.84 g/m2  vs 86.6–18.0  g/m2)  and  mean EDV (73.3–36.5  ml/m2
vs 67.414.7  ml/m2)  did  not  differ  significantly.  In  three  Fontan  patients,
however, ESM and EDV were markedly elevated. EDV correlated  well with
ESM in the Fontan group (r=0.78, p<0.01). Mean EF of the single ventricle
(46.6–14.0  %)  was  significantly  smaller  than  in.normal  left  ventricles
(62.7+8.2 %). Conclusion:Ventricular  mass and EDV are not elevated in most
patients  late after  Fontan  like palliation with  left  ventricular  morphology. EF
of the single left  ventricle  is diminished  as compared to normal left  ventricles.

P1306
Cardiac  magnetic  resonance  in  genotype  positive  and  phenotype-
negative  or -positive  patients with  hypertrophic  cardiomyopathy.
Carsten  Rickers, Andrey  Zenovich,  Michael Jerosch-Herold,  Prasad M  Pause, Neeta
Panse,Yimei  Huang, Ravi  T.Seethamraju,  *Barry  Maron,  Norbert  Wilke.
Cardiovascular  MRI  Section  and  Core  Laboratory,  Department  of  Radiology,
University  Of Minnesota,  Minneapolis, Mintiesota,  USA

Purpose:  Sudden  death  resulting  from  hypertrophic  cardiomyopathy
(HCM)  has been  reported  to  be  directly  related  to  ventricular  thickening
with  particular  reference  to  septal  thickness. We  compared  cardiac-MR
(CMR)  and echocardiography  in eleven patients  (pts) with HCM  (obstruc-
tive: n=5, non-obstructive: n=6, including one who  was genotype-positive/
phenotype-negative)  regarding  the  extent  and  location  of  left  ventricular
(LV) hypertrophy  as well  as symptoms. Methods: All pts  were  imaged  with
dedicated  1.5T MR  Scanner  (SIEMENS  Sonata, Germany)  for  quantifica-
tion  of  global  myocardial  function  as  well  as segmental  wall  thickness.
Additionally  two-to-three  slices with  a vivid myocardial  hypertrophy  were
selected  for  assessment  of  myocardial  tissue  tagging. MR  tagging  images
were obtained using SPAMM (TR=3.2ms,TE=8ms, flip angle=10 degrees,
FOV=260mm,  pixel  dimension=l.015mm).The  data  were  analyzed  for
global and segmental function  measurements  using MASS software  (Version
4.0, Leiden/Netherlands).  LV and  RV end-systolic  and  end-diastolic  mass,
stroke  volumes, and  ejection  fraction  were determined. Centerline  method
was used to  assess wall thickening. SPAMM-tagged  images were  evaluated
using  SPAMMVU-Software.  Echo: Standard  M-mode  and  cross-sectional
views  of  the  left  ventricle  were  obtained.  Results: In  our  group  of  HCM
patients, septal hypertrophy  (>12 mm)  was detected in 4 pts by echo and in
7  by CMR.The  pt  who  was described  as phenotype  negative  by echo stan-
dards had a regional  septa! hypertrophy  (15 mm)  as detected  by CMR.With
respecf  to  the detection  of  the  thickest  LV-wall  section,  there  was a good
agreement  (<2 mm  difference)  in 6 pts and no concordance between  CMR
and echocardiography  in 5 pts. All pts with abnormal  LV-mass (mean: 316 +
302.92g; range  106.7  to 850.9)  had symptoms but  septal  wall  thickness  was
not  correlated  to  symptoms. Conclusions: Our  findings  suggest  that  CMR
in  selected  patients  can be superior  to  echocardiography  in  the  assessment
of  regional  wall  thickness  and  LV-mass  in  HCM  pts.  In  accordance  with
previous  studies  maximal  regional  wall  thickness  does  not  correlate  with
symptoms, but total  LV-mass may be a potential prognostic  parameter.

P1307
Methodology  of  multidimensional  velocity  vector  mapping  in
systemic  venous  flow  by  phase  contrast  magnetic  resonance
angiography
Ueda,Y,  Ishikawa,  S.,  Ushinohama,  D.,  Sagawa,  K.,  Honda,  S.
Saga  Prefcctural Hospital  Koseikan  Department  Of  Pediatrics,  Saga, Japan

Hemodynamic  efficiency  of  Fontan  circulation  is  believed  to  be  a  major
determinant  of outcome. To  assess  in  vivo  flow  dynamics  in  the  systemic
venous  pathway, we performend  two-dimensional  phase contrast  magnetic
resonance  angiography  in  a  healthy  volunteer.  MR  imaging  data  were
acquired  with  Magnetom Vision  1.5  Tesla  unit  (Siemens).  ECG-triggered
phase-velocity  images  encoded  for  flow  in  the x-, y-  and  z-axis  directions
were then acquired in saggital plane, and were intended  to include the caval
and atrial  components. Phase  images (repetition  time=80  ms, echo  time=8
ms,  flip angle=ll,  slice  thickness=10  mm,  field  of  view=300x300  mm,
velocity  encoding=60  ms, image  matrix  size=256x256,  8  images  of  per
cardiac cycle) obtained.To minimize motion artifacts respiratory compensa-
tion  was used. Data of  phase images  by flow encode  were  used. Phase  shift
(PS : from -180 to  180) of flow encode were translated to pixel intensity  (PI
: from  0  to  4095), for  example  PS=-180  to  PI=0,  PS=O  to  PI=2047  and
PS=180 to  PI=4095.The  number  of PI minus 2047  was determined  as the
final data  (from  -2047  to 2047). A single  velocity  vector  was composed  of
the final  scalar  data  of  three  directions.  It  is possible  to  translate  pixel  data
and  distribute  multidimensional  vector  map  by  using  the  Application
Visualization  SystemTM  Medical  ViewerTM  (AVS-KGT)  software
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package. Flow  image  was  distributed  by  subtraction  of  tissue  image  with
magnitude image. Multidimensional  velocity vector mapping  demonstrated
that flow pattern  of superior  caval vein  show two peak  and blood  entering
from superior  caval veins contributes to the forward  rotation of blood in the
right  atrium.

P1308
Cine MR imaging of right  coronary  cusp  herniation
NorihikoYoshimura,  Motomasa  Kimura,  Kutiio  Sakai,Toru  Hirokawa,  Seiichi  Satou,
Masashi Takahaslii, Hiroshi Watanabe
Niigala,  Niigatajapan

The purpose of this study is to clarify  the cine MRI  findings of right coronary
cusp  herniation  (RCCH).  Four  patients  with  suspected VSD  type  1 were
included in this study. Cine MRI  (gradient-echo sequence) was performed  to
evaluate  whether  RCC  herniate  or  not. The  diagnosis  was  confirmed  by
cardiac  catheterization  and  operation  in  all  patients. At  first  coronal  scout
image  was obtained  through  the  aortic  root.  Slice  orientation  was  parasag-
gittal  parallel  to  the  ascending  aorta  through  the  aortic  root.  In  all  patients
cine MRI  revealed transformation  of RCC  and dislocation of RCC  into RV
outflow  during  systole. The jet  was  observed  in  the  RV  outflow  during
systole, which  revealed shunt  from  LV to RVThe jet  was also depicted  in LV
outflow  in three of 4 cases because  of complicated  aortic  regurgitation. Cine
MRI  is useful  in the diagnosis of RCCH.

P1309
Extracardiac  vascular  disease  evaluation  using  Magnetic  Resonance
Imaging.
Marantz,  P., Gutierrez, A.,  Pietrani, M.,  Cassitia, D.,  Guerchicoff, M.,  Eleta, F
Candelaria  182,  Gascon 450,  Capital  Federal,  Buenos Aires

Extracardiac  vascular  disease  evaluation  using  Magnetic  Resonance
Imaging  Marantz,  P., Gutierrez, A., Pietrani, M.,  Cassina,  D.,  Guerchicoff,
M.,  Eleta,  F. Buenos Aires. Argentina.  Purpose:  to  study  the  capability  of
Angiographic  Magnetic  Resonance  (MR), as a diagnostic  tool  in  extracar-
diac  congenital  vascular  pathology. Methods: between  august  1999  and
October  2000,  19  patients  (pts)  X  :2,4  years  (3M-19Y)  with  extracardiac
vascular  anomalies  were  assessed using a  1,5 T  Siemens Vision  System  with
body  array  coil: A) Aortic  disease: 8, B) Venous  disease:5  , C)  Pulmonary
artery  evaluation: 6. Results: A)  In  8  pts  with  aortic  coarctation  MR  were
done  to  evaluate collaterals: in 4 were  acceptable  and were operated on  and
were absent in 4 sent to baloon angioplasty. B) In 2 pts with total anomalous
pulmonary  veins  connection  (TPV)  post-surgery  with  suspected  residual
pulmonary  veins  stenosis  the  hemodinamic  study  was  not  diagnostic  but
MR  defined  anatomy  exquisitely  :1  with  isolated  stenosis  was  reoperated
and  the  other  with  diffuse  left  vein  hypoplasia  died.  In  2  pts  neither  the
Echo2D  nor  the  catheterism  could  confirm  pulmonary  veins  connection:
MR  showed cor  triatriatum  dexter  in one and TPV  in right  atrium  in  the
other.  In  one  patient  post-liver  transplant  MR  confirmed  stenosis  of  the
inferior  vena  cava. C) MR  was indicated  to delineate  the  anatomy and size
of  pulmonary  branch:  2pts  with  branch  stenosis  were  sent  to  stent  place-
ment. The  other  4  were  done  before  corrective  surgery:  3 with  previous
anastomosis  and  one  with  pulmonary  banding,  before  correction.
Conclusions:  1)  Collaterals  in  patients  with  aortic  coarctation  could  be
accurately  evaluated  by  MR  .2)  MR  is  a  good  method  to  delineate
pulmonary  veins  features.  3) Visualization  of pulmonary  artery  and  branch
anatomy by MR  prior surgery could  avoid catheterism.

P1310
Magnetic  resonance  imaging  in  the  diagnosis  and  follow-up  of
takayasu  arteritis  in  children
Aluquin  VPR*,Albano  SA**,  Chan  F***,  Sandborg C**,  Pitlick  P*
Divisions  of  Pediatric Cardiology*, Rlieumatology**,  and  Radiology***  ; Stanford
University, 750  Welch Road  Suite  305,  Palo Alto,  California,  USA

BACKGROUND:Takayasu  arteritis  (TA) carries up to a 40% mortality  rate
in children. Because the clinical presentation  ofTA  is often  nonspecific, accu-
rate  and  prompt  diagnosis depends  on  a high  index of suspicion  and appro-
priate laboratory and imaging studies.We report the use of advanced magnetic
resonance imaging (MRI) in the evaluation ofTA, its activity, and its compli-
cations.  METHODS  and  RESULTS:  We  obtained  Tl-weighted,  T2-
weighted, contrast-enhanced  MR  images and MR  angiograms  of the  chest
and  abdomen  in  three  children  (age  range  11̂14  years). The  MRI  studies
confirmed  the  diagnosis of active TA and were repeated to  evaluate response
to  treatment. Two  patients  showed  complete  resolution  of  lesions  found  on

MRI  at  6th  and  12th  month  follow-up  while  the  third  patient  showed  no
significant  improvement.  CONCLUSION: We  have  shown  that  MRI  can
help establish the initial diagnosis ofTA in children and help monitor  disease
activity to guide therapy.

P1311
Decreased  aortic  elasticity  in  operated  versus  non-operated  Marfan
patients
GJ  Nollen,  LJ  Meijboom,  EE  van  der Wall, A  de  Roos,  N  Merchant,  M  Groenink,
CD  Webb, H  RomkesJ  Stoker, BJM  Mulder
Meibergdreef 9, Amsterdam,  Tlie Netherlands

Background:  Following  aortic  root  replacement  Marfan  patients  may
develop  complications  in  the  aortic  tract  beyond  the  aortic  root,  even
without  severe  aortic  dilation. Aortic  stiffness  parameters  are  related  to
aortic  rupture  behaviour  and  may serve  as additional  risk  factors  for  aortic
complications  before  the  aorta  is dilated. Purpose: To  compare  aortic  elas-
ticity  between  electively  operated  and  non-operated  Marfan  patients.
Methods: 30  Marfan  patients  with  elective  aortic  root  replacement  (mean
age 35–13 years, 21 Bentall, 9 David) and 63 non-operated  Marfan  patients
(mean  age  32+8  years)  underwent  magnetic  resonance  imaging  of  the
entire  aorta. Aortic  diameters  and  distensibility  (D)  at  3  levels  of  the
descending  aorta  were  assessed  (level  1:  descending  thoracic,  level  2:
diaphragm,  level  3: above  the  aortic  bifurcation).  Furthermore  flow  wave
velocity  (FWV)  between  level  1 and 3 was assessed. Results: Aortic  diame-
ters  were  normal  at  all  levels  in  the  operated  and  non-operated  group.
However, the  operated  patients  had a significantly  decreased  local  distensi-
bility  (D) at the level of the descending thoracic aorta compared to the non-
operated  patients  (2.5  +  1.5  vs. 3.6  –  2.0  x  10-3mmHg-l,  respectively,
P=0.01). No  significant  difference  was  found  in  aortic  flow  wave  velocity
(FWV)  between  the  operated  and non-operated  group  (5.6  +  1.5  vs.  5.7
+1.3 ms-1). Conclusion: Following elective aortic root  replacement  Marfan
patients  show  decreased  local  elasticity  in  the  descending  thoracic  aorta
compared  to  non-operated  Marfan  patients. This  might  be  of  clinical
importance  in the follow up of operated Marfan  patients.

P1312
Prognostic  value  of  aortic  elasticity  on  aortic  complications  in
patients with  Marfan  Syndrome
GJ  Nollen,  EE  HIM  der Wall, A  de  Roos, M  Groenink,  H  RomkesJ  Stoker,  BJM
Mulder
Meibergdreef 9, Amsterdam,  Tlie Netherlands

Background:  In  Marfan  patients  survival  is mainly  determined  by  aortic
complications  at  a relatively  young age. The  occurrence  of aortic  dissection
and  rupture  in Marfan  patients  is difficult  to  predict  by mere  aortic  dimen-
sions. Assessment  of aortic  elasticity may be  of additional  value  for  risk strat-
ification. Methods: To assess the prognostic value of aortic elasticity on aortic
complications  (defined  as: 1. aortic  root  diameter  increase  >  2 mm/year, 2.
aortic  dissection or 3. death), 73 Marfan  patients  (aged 31 –  8 years, 41 men
and  32 women)  underwent  magnetic  resonance  imaging of the  entire  aorta
in  1997  and  were  followed  up  for  3  years. Aortic  diameter  and  ascending
aortic  distensibility  were  assessed. MR  velocity  mapping  was  used  to  assess
flow wave velocity along the descending aorta  as an additional  index of elas-
ticity. Results:  10 patients  (13.6%)  of  the  73  patients  examined  in  1997
reached  one  of  the  endpoints  (7 patients  with  an  increase  in  aortic  root
diameter  >  2 mm/year,  3 acute  dissections)  after  3 years  (3.1  +  0.2  years).
The  patients  were  divided  in  a complicated  and  a non-complicated  group.
There  was no  significant  difference  in  baseline  characteristics  and  in aortic
root  diameter  (47  –  4.4  vs. 43 –  7.3  mm,  respectively)  between  the  two
groups. However  the  10 complicated  patients  had  a significantly  decreased
local  ascending  aortic  distensibility  (2  –  1  vs. 3  –  1 x  10-3  mmHg 10-1,
respectively)  and  significantly  higher  descending  aorta  flow  wave  velocity
(6.6 –1 .6  vs. 5.8  –  1.3  tns  - 1 , respectively) compared  to  the  non-compli-
cated Marfan  patients. Conclusion: Descending aorta flow wave velocity and
ascending aorta  distensibility  are related to the occurrence  of aortic compli-
cations  in  Marfan  patients, and could  be  of  additional  prognostic  value  for
risk stratification.
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P1313
The  quality  and usefulness of  spiral CT and 3-D  images  in patients
with  central  airway disease associated with congenital  heart disease.
Kim.Y.M.,  Oh, M.H.,  Kim,T.H.,Yoo, S-J., Park, IS.,  Cho, D.J.,  Kim, W.H., Lee,
Y.T.
Department Of  Radiology,  Sejong General  Hospital,  Pucheon,  Kyunggi-Do,  South
Korea

We  analyzed  the  quality  and  usefulness  of  the  spiral CT  and  three-dimen-
sional  images  in  56  patients  with  central  airway  disease  associated  with
congenital  heart  disease. Forty-nine  patients  (86%) were less than 5 years old,
including  3  neorutes  and  31  infants. Their  median  age  was 9.7  months  and
median body weight  was 7.6 kg. Spiral scanning was performed  after  sedation
with  chloral  hydrate  (n=47)  and administration  of contrast media  (n=56)  via
the  pedal  route  (n=48).  It  was  performed  with  as  thinner  collimation  as
possible  from  1  to  3 mm  and  overlapped  reconstruction  of  502̂0%.  The
airway stenoses were located  at trachea in 26 and bronchus  in 31.Their  causes
were aortic  arch anomalies (n=8), posteriorly malposed aortic  arch (n=7) and
ascending  aorta  (n=5), innominate  artery  compression  (n=6),  aortic  arch
anomaly (n=8), absent pulmonary  valve (n=6), displaced or dilated cardiovas-
cular  structure  (n=20), and  pulmonary  artery  sling  (n=2). Motion  artifact
caused  mild  or  negligible  image  degradation  in  most  patients  except  7. The
quality  was graded  as good  in  32 and  excellent  in  15. Non-sedated  children
with  breath-holding  scan  present  more  severe motion  artifact  by  cardiovas-
cular  pulsation.  In  the  evaluation  of  the  airway  disease  associated  with

congenital  heart  disease, the  misregistration  artifact  caused the  image degra-
dation, but diagnostic three-dimensional  images could be obtained.The spiral
CT  and  three-dimensional  reconstruction  may  be  served  as primary  diag-
nostic  modality  in  the  uncooperative  children  with  congenital  heart  disease
and suspected airway stenosis.

P1314
Total  cavopulmonary  connection.  Respiratory  variation  in  blood
flow  (real time  MRI)  at  rest and during  exercise
Hjortdal VE, Stenbeg E, FreAnd T, Schmidt MR,  Emmertsen  K, Sorensen  K,
Kromann  Q  Pedersen EM
Creat Ormond Street Hospital for Children NHSTmst,  London  UK

After  total cavopulmonary  connection  (TCPC), the  quantitative  importance
of  respiratory  fluctuations  on  pulmonary  blood  flow  during  exercise  was
studied in  11  patients, 1 1.9–4.5 years old, 5.6–2.5, years after TCPC. During
supine bicycle exercise (resenting = 0 watt (W)/kg,0.5W/kg, l.OW/kg)  real
time blood flow was measured  during  entire  respiratory  cycles  in  the  aorta,
the  superior  vena  cava, and the  inferior  vena  cava tunnel  using a I.5T  MRI
scanner. Results. *Significantly  different  from  OW, p<0.05.Mean  of  N=l l
Caval flow = superior  +  inferior  vena  cava flow. Concubion. In TCPC, caval
inflow  predominantly  occurs  during  inspiration  at  rest,  and  this  respiratory
dependency  is  maintained  during  exercise. Aortic  blood  flow,  however,
changes less with respiration.
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XXV Semana Científica do Curso de Medicina da UFU: Caminhos do Egresso 

PROPOSTA 
A XXV Semana Científica da Medicina - UFU é um evento cujo objetivo é difundir e construir, de maneira crítica, conhecimento em diferentes áreas e, dessa maneira, realizar 
a associação da investigação científica com a prática clínico-cirúrgica. Contando com a presença de palestrantes e convidados do cenário médico nacional e internacional, o 
evento busca transmitir saberes provindos de experiências e vivências dos específicos e diferentes campos profissionais envolvidos. O evento, além de palestras, conta com 
minicursos de aperfeiçoamento, mesas redondas, apresentações culturais e espaços para diálogos e networking com profissionais de referência nas esferas médicas. Ainda, 
a Semana Científica da Medicina, de maneira geral, atua como mediadora na construção da consciência a respeito de variados temas, ao fornecer informações valiosas aos 
participantes, auxiliando concomitantemente na escolha de um rumo dentro das possibilidades de carreiras profissionais após o egresso da graduação. 
 
OBJETIVO GERAL 
Preparar o estudante e o próprio médico para os diferentes mercados e áreas de atuação oferecidos na área de saúde. 
 
OBJETIVOS ESPECÍFICOS 
Introduzir o estudante e médico à carreira de pesquisa em saúde; Introduzir o estudante e médico à carreira de docência universitária; Introduzir o estudante e médico à 
carreira de desenvolvimento de drogas; Introduzir o estudante e médico à carreira militar; Introduzir o estudante e médico à prática de serviços humanitários; Introduzir o 
estudante e médico às possibilidades de estágios internacionais; Introduzir o estudante e médico a técnicas de planejamento financeiro; Introduzir o estudante e médico à 
Medicina de Saúde Complementar; Introduzir o estudante e médico à carreira empreendedora na área da saúde; Destacar pontos importantes sobre a escolha da residência 
médica; Discursar sobre o dilema do estudante e recém formado: clínica ou cirurgia; Destacar pontos importantes sobre a saúde mental do médico e estudante de Medicina; 
Atualizar os médicos e estudantes sobre situações importantes e frequentes na prática médica: depressão, neoplasias, diabetes, hipertensão, IAM e AVC. 
 
PÚBLICO ALMEJADO 
Estudantes e profissionais da área da saúde das universidades brasileiras e qualquer um que se interesse pelos temas. 
 
LOCAL DE EXECUÇÃO 

Universidade Federal de Uberlândia – Campus Umuarama 

Universidade Federal de Uberlândia 

Pró-Reitoria de Extensão e Cultura  

Diretoria de Extensão / Divisão de Registro e Informação de Extensão 

Conforme Estatuto e Regimento Geral Universidade Título IV Capítulo I – 

Seção IV – Art. 138 § 2º 

Data: 16/11/2018 Cadastro SIEX/UFU: 17784/18 

Responsável: (Cadastro – Emissão – Registro) 

Divisão de Registro e Informação de Extensão 

 

 



Certificamos que

Loudes de FÆtima Gonâlves Gomes

atuou como Ministrante do(a) Palestra, Atestados para atividades fŝicas: reconhecimento cln̂ico da crianâ
cardiopata, no(s) dia(s) 11/11/2017, como parte das atividades do(a) I SIMPŜIO DE PEDIATRIA  ̂LAPED-UFU,
promovido(a) pelo(a) Faculdade de Medicina (FAMED) da Universidade Federal de Uberln̂dia, realizado(a) no
perôdo de 10/11/2017 a 11/11/2017, sob a coordenaª̂o do(a) Cristina Palmer Barros, com carga horÆria de 2
horas.

Uberln̂dia (MG), 13 de Fevereiro de 2019.Prof. Dr. HØlder Eterno da Silveira
Pr-̂Reitor de Extensªo e Cultura

Autenticaª̂o Eletrn̂ica de Certificados de Extensªo: 6c23.f573.d400.19f7.0590.81ae.1d89.4362 - em 13/02/2019.
Para verificar a autenticidade desse certificado, acesse: www.siex.proex.ufu.br/certificado/validar



 
 
 

Realização: 
Faculdade de Medicina 
 
Coordenadora: 
Profª. Cristina Palmer Barros 
 
Pró-Reitor de Extensão e Cultura: 
Prof. Dr. Helder Eterno da Silveira 
 
Diretora de Extensão: 
Profª. Drª. Vânia Aparecida Martins Bernardes 
 

I SIMPÓSIO DE PEDIATRIA – LAPED-UFU 

PROPOSTA 

A Liga de Pediatria - LAPED do Curso de Medicina da FAMED tem como um de seus objetivos organizar e promover atividades de extensão para a comunidade 

científica. A I JORNADA DE PEDIATRIA – UFU conta com a participação de professores do Departamento de Pediatria UFU e professores convidados de outras 

Instituições. Com a realização de mesas redondas e mini-conferências o público terá a oportunidade de atualização e discussão de temas relevantes para a 

atenção da saúde da criança e adolescente nos campos de promoção da saúde e do diagnóstico, tratamento e prevenção de doenças. A divulgação do evento 

será realizada nas mídias sociais e através de cartazes afixados no Campus e Unidades de saúde periféricas pelos alunos da LAPED.  

 

OBJETIVO GERAL 

Apresentar conhecimentos de atualização em Pediatria de relevância para a promoção da saúde da criança e do adolescente; 

Promover a oportunidade de discussão de temas pediátricos entre professores, acadêmicos e profissionais ligados à assistência da criança e do adolescente. 

 

OBJETIVOS ESPECÍFICOS 

Atender a necessidade da LAPED-UFU de realizar atividade de extensão acadêmica. 

 

PÚBLICO ALMEJADO 

A I Jornada da Liga Acadêmica de Pediatria - UFU tem como público-alvo acadêmicos do curso de Medicina e dos demais Cursos da área da Saúde, bem como 

docentes, médicos e demais profissionais da saúde. 

 

LOCAL DE EXECUÇÃO 

Universidade Federal de Uberlândia – Campus Umuarama - Auditório do bloco 2A 

Universidade Federal de Uberlândia 

Pró-Reitoria de Extensão e Cultura 

Diretoria de Extensão / Divisão de Registro e Informação de 

Extensão 

Conforme Estatuto e Regimento Geral Universidade Título IV Capítulo I – 

Seção IV – Art. 138 § 2º 

Data: 18/10/2018 Cadastro SIEX/UFU: 16403/17 

Responsável: (Cadastro – Emissão – Registro) 

Divisão de Registro e Informação de Extensão 

 
 



Certificamos que

Lourdes de FÆtima Gonâlves Gomes

atuou como Ministrante do(a) Palestra, Afecı̂es Cardiolĝicas na Sn̂drome e Down, no(s) dia(s) 31/05/2014,
como parte das atividades do(a) Caracterŝticas e Peculiaridades da Sn̂drome de Down: uma visªo integrada,
promovido(a) pelo(a) Faculdade de Medicina (FAMED) da Universidade Federal de Uberln̂dia, realizado(a) no
perôdo de 31/05/2014, sob a coordenaª̂o do(a) Prof.Dr. Carlos Henrique Alves de Rezende, com carga horÆria de
2 horas.

Uberln̂dia (MG), 14 de Janeiro de 2015.Prof. Dr. HØlder Eterno da Silveira
Pr-̂Reitor de Extensªo e Cultura

Autenticaª̂o Eletrn̂ica de Certificados de Extensªo: 2827.9f78.ef9b.9535.10a8.f2c9.5a83.30b2 - em 14/01/2015.
Para verificar a autenticidade desse certificado, acesse: www.siex.proex.ufu.br/certificado/validar



 
 

Características e Peculiaridades da Síndrome de Down: uma visão integrada 

Realização: 
Faculdade de Medicina 
 
Coordenador: 
Prof. Dr. Carlos Henrique Alves de Rezende 
 
Pró-Reitora de Extensão, Cultura e Assuntos Estudantis: 
Profª. Drª. Dalva Maria De Oliveira Silva 
 
Diretora de Extensão: 
Profª. Drª. Glaucia Carvalho Gomes 
 

PROPOSTA 
Acredita-se que a frequência da S. Down na população em geral seja de 1 para cada 600 nascidos vivos. Vários fatores têm interferido no aumento da incidência desta 
condição, sendo um dos principais a idade materna mais avançada, o que reflete as alterações culturais no papel social da mulher, que agora atrasa a maternidade em 
prol da construção de uma carreira profissional bem consolidada. Além disso, tem sido observado aumento na sobrevida dos pacientes portadores da Síndrome, 
devido em grande parte aos avanços no tratamento e manejo das várias condições clínicas associadas. Isso faz com que esta doença, antes de manejo quase 
exclusivo de pediatras, se torne de responsabilidade de outras especialidades médicas, como a clínica médica e subespecialidades, além da necessidade de apoio das 
outras áreas não médicas que abarcam o cuidado integrado ao paciente portador da Síndrome. Isso torna a preparação acadêmica de fundamental importância para a 
oferta de serviços de saúde de alta qualidade para estes pacientes. Como ainda existem falhas em relação ao currículo de vários cursos da área da saúde, eventos 
como o proposto se tornam de grande valia, tanto para a preparação dos profissionais, quanto para os pacientes que receberão o fruto desta preparação. 
 
OBJETIVO GERAL 
Promover um espaço de troca de conhecimentos e de atualização sobre a Síndrome de Down, de maneira que será realizada uma abordagem multifacetada, incluindo 
várias especialidades médicas, bem como outras especialidades da área da saúde. Tem também o intuito de aproximar o profissional da saúde em geral da realidade 
de vida do paciente portador da Síndrome, fornecendo informações importantes para o entendimento da doença, bem como do seu manejo na prática clínica. 
 
PÚBLICO ALMEJADO 
Acadêmicos dos cursos de Medicina, Enfermagem, Fisioterapia, Fonoaudiologia e demais áreas afins á área da saúde; profissionais médicos em residência de 
Pediatria e profissionais das demais áreas da saúde em residência multiprofissional; profissionais da área da saúde em geral. 
 
LOCAL DE EXECUÇÃO 
Bloco 8C - Campus Umuarama. 

 

Universidade Federal de Uberlândia 

Pró-Reitoria de Extensão, Cultura e Assuntos Estudantis 

Diretoria de Extensão / Assessoria de Extensão 

Conforme Estatuto e Regimento Geral Universidade Título IV Capítulo I – Seção IV – 

Art. 138 § 2º 

Data: 08/01/2015 Cadastro SIEX/UFU: 11948/14 

Responsável: (Cadastro – Emissão – Registro) 

Assessoria de Extensão 

 









Certificamos que

LOURDES GOMES

atuou como Ministrante do(a) Palestra, Cardiopatias congŒnitas: Abordagem cln̂ica, no(s) dia(s) 18/11/2011,
como parte das atividades do(a) III Jornada de Fisioterapia da Universidade Federal de Uberln̂dia, promovido(a)
pelo(a) Faculdade de Educaª̂o Fŝica e Fisioterapia (FAEFI) da Universidade Federal de Uberln̂dia, realizado(a)
no perôdo de 17/11/2011 a 19/11/2011, sob a coordenaª̂o do(a) Eliane Maria de Carvalho Silva, com carga
horÆria de 2 horas.

Uberln̂dia (MG), 26 de Abril de 2012.
Prof. Dr. HØlder Eterno da Silveira
Pr-̂Reitor de Extensªo e Cultura

Autenticaª̂o Eletrn̂ica de Certificados de Extensªo: fc03.2104.e318.a86b.380a.f4a6.311b.5a5c - em 26/04/2012.
Para verificar a autenticidade desse certificado, acesse: www.siex.proex.ufu.br/certificado/validar



 
 

III Jornada de Fisioterapia da Universidade Federal de Uberlândia 

Realização: 
Faculdade de Educação Física - FAEFI 
 

Coordenador (a): 
Prof(a). Eliane Maria de Carvalho Silva 
 

Pró-Reitor de Extensão, Cultura e Assuntos Estudantis: 
Prof. Dr. Alberto Martins da Costa 
 

Diretora de Extensão: 
Profª. Drª. Geni de Araújo Costa 

PROPOSTA 
A III JORNADA DE FISIOTERAPIA será realizada nos dias 17, 18 e 19 de novembro de 2011, no Anfiteatro do CENESP – Campus Rondon, Contaremos com 
profissionais de diversas áreas de atuação fisioterapêutica. Teremos neste evento apresentação oral de trabalhos pré selecionados e também comissão avaliadora dos 
trabalhos. A III Jornada de Fisioterapia da Universidade Federal de Uberlândia irá abordar várias áreas da fisioterapia, com profissionais experientes, consagrados na 
história da Fisioterapia, para que os alunos possam conhecer estes profissionais não apenas por livros e artigos, e também ampliar as oportunidades de inter-
relacionamento na troca de conhecimento científico. A III Jornada de Fisioterapia tem por objetivo contribuir para a qualidade da formação acadêmica dos alunos de 
graduação em Fisioterapia estimulando a formação de profissionais de excelência neste campo de atuação. A possibilidade da realização da jornada, bem como a 
presença de profissionais externos da Instituição irá proporcionar uma possibilidade de atualização para os acadêmicos de fisioterapia e para os profissionais. A 
fisioterapia ocupa um importante local de destaque no cenário hospitalar, bem como nas várias faces da Fisioterapia, tanto pela autonomia profissional assegurada 
pela sua excelente legislação, como pela competência técnica e científica dos seus profissionais. 
 
OBJETIVO GERAL 
Apresentar e discutir a atuação da fisioterapia nos diversos níveis de atenção a saúde. 
 
OBJETIVOS ESPECÍFICOS 

 Apresentar algumas áreas de atuação da fisioterapia que possam estimular docentes e discentes da Universidade Federal de Uberlândia, bem como a 
integração de outras Universidades, sejam elas públicas ou privadas. 

 Apresentar trabalhos de grande relevância científica nas suas diversas áreas assim como apresentação de importantes inovações da prática fisioterapêutica. 

 Discussão de eixos temáticos relativos a assistência, educação, gestão, política e pesquisa em Fisioterapia. 
 
PÚBLICO ALMEJADO 
Acadêmicos de Fisioterapia e profissionais da área. 
 
LOCAL DE EXECUÇÃO 

Anfiteatro do CENESP - Faculdade de Educação Física. 

Universidade Federal de Uberlândia 

Pró-Reitoria de Extensão, Cultura e Assuntos Estudantis 

Diretoria de Extensão / Assessoria de Extensão 

Conforme Estatuto e Regimento Geral Universidade Título IV Capítulo I – Seção IV – Art. 138 § 2º 

Data: 25/04/2012 Cadastro SIEX/UFU: 9362/11 

Responsável: (Cadastro – Emissão – Registro) 

Assessoria de Extensão 

 















































09/05/2020 SEI/UFU - 1397377 - Declaração

https://www.sei.ufu.br/sei/controlador.php?acao=documento_visualizar&acao_origem=protocolo_pesquisar&id_documento=1585648&infra_siste… 1/1

UNIVERSIDADE FEDERAL DE UBERLÂNDIA
Diretoria da Faculdade de Medicina

Avenida Para, 1720 - Bairro Umuarama, Uberlândia-MG, CEP 38400-902
Telefone: 34 3225-8604 - Bloco 2U - Sala 23

  

DECLARAÇÃO

  

Processo nº 23117.062328/2019-26

Interessado: Lourdes de Fá�ma Gonçalves Gomes

  

O DIRETOR DA FACULDADE DE MEDICINA E A COORDENADORA DO NÚCLEO DE ENSINO
DA FACULDADE DE MEDICINA declaram, para os devidos fins, que Lourdes de Fá�ma Gonçalves Gomes
par�cipou do Encontro de Desenvolvimento Docente: Metodologias A�vas de Ensino-Aprendizagem,
promovido pela Faculdade de Medicina, no turno da manhã do dia 13 de março de 2019, com uma carga
horária total de 4 horas de a�vidades.

 

CARLOS HENRIQUE MARTINS DA SILVA
Diretor da Faculdade de Medicina

Portaria nº 1464/17
 

HELENA BORGES MARTINS DA SILVA PARO
Coordenadora do Núcleo de Ensino

Portaria SEI DIRFAMED Nº 19, de 01 de outubro de 2018

Documento assinado eletronicamente por Carlos Henrique Mar�ns da Silva, Diretor(a), em
17/07/2019, às 08:51, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Helena Borges Mar�ns da Silva Paro, Professor(a) do
Magistério Superior, em 17/07/2019, às 19:50, conforme horário oficial de Brasília, com fundamento
no art. 6º, § 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

A auten�cidade deste documento pode ser conferida no site
h� ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 1397377 e
o código CRC E9516E13.

Referência: Processo nº 23117.062328/2019-26 SEI nº 1397377

Criado por marianarosa, versão 3 por marianarosa em 15/07/2019 11:23:13.

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
https://www.sei.ufu.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0


Certificamos que

Lourdes de FÆtima Gonâlves Gomes

Uberln̂dia (MG), 13 de Fevereiro de 2019.Prof. Dr. HØlder Eterno da Silveira
Pr-̂Reitor de Extensªo e Cultura

Autenticaª̂o Eletrn̂ica de Certificados de Extensªo: f0b8.8f5a.c160.c77e.2a03.bcac.5b6a.ae3b - em 13/02/2019.
Para verificar a autenticidade desse certificado, acesse: www.siex.proex.ufu.br/certificado/validar

participou  do(a)  I  SIMPŜIO  DE  PEDIATRIA   ̂LAPED-UFU  promovido(a)  pelo(a)  Faculdade  de  Medicina
(FAMED) da Universidade Federal de Uberln̂dia, realizado(a) no perôdo de 10/11/2017 a 11/11/2017, sob a
coordenaª̂o do(a) Cristina Palmer Barros, com carga horÆria de 13 horas.



 
 
 

Realização: 
Faculdade de Medicina 
 
Coordenadora: 
Profª. Cristina Palmer Barros 
 
Pró-Reitor de Extensão e Cultura: 
Prof. Dr. Helder Eterno da Silveira 
 
Diretora de Extensão: 
Profª. Drª. Vânia Aparecida Martins Bernardes 
 

I SIMPÓSIO DE PEDIATRIA – LAPED-UFU 

PROPOSTA 

A Liga de Pediatria - LAPED do Curso de Medicina da FAMED tem como um de seus objetivos organizar e promover atividades de extensão para a comunidade 

científica. A I JORNADA DE PEDIATRIA – UFU conta com a participação de professores do Departamento de Pediatria UFU e professores convidados de outras 

Instituições. Com a realização de mesas redondas e mini-conferências o público terá a oportunidade de atualização e discussão de temas relevantes para a 

atenção da saúde da criança e adolescente nos campos de promoção da saúde e do diagnóstico, tratamento e prevenção de doenças. A divulgação do evento 

será realizada nas mídias sociais e através de cartazes afixados no Campus e Unidades de saúde periféricas pelos alunos da LAPED.  

 

OBJETIVO GERAL 

Apresentar conhecimentos de atualização em Pediatria de relevância para a promoção da saúde da criança e do adolescente; 

Promover a oportunidade de discussão de temas pediátricos entre professores, acadêmicos e profissionais ligados à assistência da criança e do adolescente. 

 

OBJETIVOS ESPECÍFICOS 

Atender a necessidade da LAPED-UFU de realizar atividade de extensão acadêmica. 

 

PÚBLICO ALMEJADO 

A I Jornada da Liga Acadêmica de Pediatria - UFU tem como público-alvo acadêmicos do curso de Medicina e dos demais Cursos da área da Saúde, bem como 

docentes, médicos e demais profissionais da saúde. 

 

LOCAL DE EXECUÇÃO 

Universidade Federal de Uberlândia – Campus Umuarama - Auditório do bloco 2A 

Universidade Federal de Uberlândia 

Pró-Reitoria de Extensão e Cultura 

Diretoria de Extensão / Divisão de Registro e Informação de 

Extensão 

Conforme Estatuto e Regimento Geral Universidade Título IV Capítulo I – 

Seção IV – Art. 138 § 2º 

Data: 18/10/2018 Cadastro SIEX/UFU: 16403/17 

Responsável: (Cadastro – Emissão – Registro) 

Divisão de Registro e Informação de Extensão 

 
 



Certificamos que

Lourdes de FÆtima Gonâlves Gomes

Uberln̂dia (MG), 18 de Agosto de 2017.Prof. Dr. HØlder Eterno da Silveira
Pr-̂Reitor de Extensªo e Cultura

Autenticaª̂o Eletrn̂ica de Certificados de Extensªo: 40d7.a69a.6cfb.2ba9.43a6.6e67.3692.6b9b - em 18/08/2017.
Para verificar a autenticidade desse certificado, acesse: www.siex.proex.ufu.br/certificado/validar

participou do(a) Saœde Mental: seus caminhos e descaminhos promovido(a) pelo(a) Faculdade de Medicina
(FAMED) da Universidade Federal de Uberln̂dia, vinculado ao programa ’PET - Programa de Educaª̂o Tutorial’,
realizado(a) no perôdo de 20/06/2017 a 21/06/2017, sob a coordenaª̂o do(a) Carlos Henrique Martins da Silva,
com carga horÆria de 4 horas.



 
 
 

Saúde Mental: seus caminhos e descaminhos 

Realização: 
Faculdade de Medicina 
 
Coordenador: 
Prof. Carlos Henrique Martins Da Silva 
 
Pró-Reitor de Extensão e Cultura: 
Prof. Dr. Helder Eterno da Silveira.  
 
Diretora de Extensão: 
Profª. Drª. Vânia Aparecida Martins Bernardes 
 

 
PROPOSTA 
O assunto de saúde mental foi escolhido de forma a trazer á comunidade acadêmica a discussão desse assunto tão presente em nosso cotidiano, mas negligenciado. A 
proposta é fazer um levantamento histórico cultural trabalhando os conceitos de sanidade e loucura e como foram construídos na sociedade, como mudaram com o tempo e 
por qual motivo houve mudanças. Queremos quebrar os estigmas sobre as pessoas, a fim de entender o processo de saúde e doença e abranger também o cuidado. Para 
entender como cuidar, irá se fazer um levantamento histórico-cultural do manejo com pacientes psiquiátricos, com estímulo ao debate. Haverá espaço para discutir a saúde 
mental também dentro da universidade. O evento ocorrerá em dois (2) dias úteis das 18h30 às 22h00, em um formato de "short-talks".  
 
OBJETIVO GERAL 
• Discutir a saúde mental. 
 
OBJETIVOS ESPECÍFICOS. 
• Definir saúde mental, sanidade e loucura; 
• Trabalhar o processo histórico de cuidado ao paciente psiquiátrico com olhar crítico; 
• Abordar a saúde mental dos estudantes 
 
PÚBLICO ALMEJADO 
Aberto a toda comunidade com foco para comunidade acadêmica. 
 
LOCAL DE EXECUÇÃO 

Anfiteatro do bloco 8C do Campus Umuarama. 

Universidade Federal de Uberlândia 

Pró-Reitoria de Extensão e Cultura  

Diretoria de Extensão / Divisão de Registro e Informação de Extensão 

Conforme Estatuto e Regimento Geral Universidade Título IV Capítulo I – 

Seção IV – Art. 138 § 2º 

Data: 31/07/2017 Cadastro SIEX/UFU: 15434/17 

Responsável: (Cadastro – Emissão – Registro) 

Divisão de Registro e Informação de Extensão 

















































 

 

Programa de Pós-Graduação em Ciências da Saúde 
Av. Pará, 1720 Bloco 2H – Umuarama – Campus Umuarama – Uberlândia-MG. CEP. 38400-902 Tel. 3225-8628 

 

 

 

 

 

 
SERVIÇO PÚBLICO FEDERAL                                                                        
MINISTÉRIO DA EDUCAÇÃO                                                            

UNIVERSIDADE FEDERAL DE UBERLÂNDIA                                    
FACULDADE DE MEDICINA                                                               

PROGRAMA DE PÓS-GRADUAÇÃO EM CÊNCIAS DA SAÚDE 
 

 
 
 
 
 
 

 
 

_____________________________________________________________________________ 

 

DECLARAÇÃO 
 

 

Declaramos que a Profa. Dra. Lourdes de Fátima Gonçalves Gomes desenvolve co-

orientação de Mestrado do Programa de Pós-Graduação em Ciências da Saúde - 

Faculdade de Medicina da Universidade Federal de Uberlândia, conforme quadro 

abaixo: 

  ALUNOS TURMA SITUAÇÃO PERÍODO 

BRUNO FRANCO ROSSI MESTRADO 
PROFISSIONAL/2016 

CO-ORIENTADOR 1º e 2º semestre de 
2016 
1º e 2ºsemestre de 
2017 
1º semestre de 2018 

 

Por ser verdade firmamos o presente. 

 

Uberlândia, 20 de setembro de 2018.  
 

 

Prof. Dr. Robinson Sabino da Silva 

Coordenador do Programa de Pós-graduação em Ciências da Saúde 
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ATA DE DEFESA - PÓS-GRADUAÇÃO

Programa de
Pós-Graduação
em:

Ciências da Saúde

Defesa de: Exame de Qualificação do Mestrado Acadêmico, Nº 08, PPCSA

Data: 29.09.2022 Hora de início: 16:00 Hora de
encerramento: 18:00

Matrícula do
Discente: 12012CSD001

Nome do
Discente: Bruna Zanforlin Jácome

Título do
Trabalho:

TRATAMENTO E EVOLUÇÃO DE CRIANÇAS COM CARDIOMIOPATIA DILATADA ACOMPANHADAS
EM UM SERVIÇO PÚBLICO DE CARDIOLOGIA PEDIÁTRICA DE REFERÊNCIA REGIONAL​

Área de
concentração: Ciências da Saúde

Linha de
pesquisa: 2: Diagnóstico, Tratamento e Prognóstico das Doenças e Agravos à Saúde

Projeto de
Pesquisa de
vinculação:

EPIDEMIOLOGIA CLÍNICA E DIAGNÓSTICO DAS DOENÇAS DEGENERATIVAS DO APARELHO
CARDIOVASCULAR

Reuniu-se em sala virtual, em web conferência pela plataforma Mconf-RNP, em conformidade com a
PORTARIA Nº 36, DE 19 DE MARÇO DE 2020 da COORDENAÇÃO DE APERFEIÇOAMENTO DE PESSOAL DE
NÍVEL SUPERIOR - CAPES, a Banca Examinadora, designada pelo Colegiado do Programa de Pós-
graduação em Ciências da Saúde, assim composta: Professores Doutores: Lourdes de  Fátima  Gonçalves
Gomes  (UFU) e Aguinaldo Coelho da Silva  e Elmiro Santos Resende  (UFU)  orientador(a) do(a)
candidato(a).

Iniciando os trabalhos o(a) presidente da mesa, Dr(a). Elmiro Santos Resende,  apresentou a Comissão
Examinadora e a candidato(a), agradeceu a presença dos membros da banca, e concedeu a Discente a
palavra para a exposição do seu trabalho. A duração da apresentação da Discente e o tempo de arguição
e resposta foram conforme as normas do Programa.

A seguir o senhor(a) presidente concedeu a palavra, pela ordem sucessivamente, aos(às)
examinadores(as), que passaram a arguir o(a) candidato(a). Ultimada a arguição, que se desenvolveu
dentro dos termos regimentais, a Banca, em sessão secreta, atribuiu o resultado final, considerando o(a)
candidato(a):

Aprovado(a).

Esta defesa faz parte dos requisitos necessários à obtenção do título de Mestre.

O competente diploma será expedido após cumprimento dos demais requisitos, conforme as normas do
Programa, a legislação pertinente e a regulamentação interna da UFU.

Nada mais havendo a tratar foram encerrados os trabalhos. Foi lavrada a presente ata que após lida e
achada conforme foi assinada pela Banca Examinadora.

Documento assinado eletronicamente por Elmiro Santos Resende, Professor(a) do Magistério
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Superior, em 29/09/2022, às 18:21, conforme horário oficial de Brasília, com fundamento no art. 6º,
§ 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Aguinaldo Coelho da Silva, Usuário Externo, em
30/09/2022, às 16:40, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site
htt ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 3958084 e
o código CRC E2B5D32F.

Referência: Processo nº 23117.070571/2022-13 SEI nº 3958084

Criado por viviane.pires, versão 7 por viviane.pires em 28/09/2022 15:21:03.

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
https://www.sei.ufu.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0
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ATA DE DEFESA - PÓS-GRADUAÇÃO

Programa de
Pós-Graduação
em:

Ciências da Saúde 

Defesa de:  Dissertação de Mestrado Acadêmico Nº 07/PPCSA

Data: 03.11.2022 Hora de início: 15:00h Hora de
encerramento: 18:00h

Matrícula do
Discente: 12012CSD001

Nome do
Discente: Bruna Zanforlin Jácome

Título do
Trabalho:

TRATAMENTO E EVOLUÇÃO DE CRIANÇAS COM CARDIOMIOPATIA DILATADA ACOMPANHADAS
EM UM SERVIÇO PÚBLICO DE CARDIOLOGIA PEDIÁTRICA DE REFERÊNCIA REGIONAL

Área de
concentração: Ciências da Saúde 

Linha de
pesquisa: 3: Fisiopatologia das doenças e agravos à saúde

Projeto de
Pesquisa de
vinculação:

EPIDEMIOLOGIA CLÍNICA E DIAGNÓSTICO DAS DOENÇAS DEGENERATIVAS DO APARELHO
CARDIOVASCULAR

Reuniu-se em web conferência pela plataforma Mconf-RNP, em conformidade com a PORTARIA Nº 36, DE
19 DE MARÇO DE 2020 da COORDENAÇÃO DE APERFEIÇOAMENTO DE PESSOAL DE NÍVEL SUPERIOR -
CAPES, pela Universidade Federal de Uberlândia, a Banca Examinadora, designada pelo Colegiado do
Programa de Pós-graduação em Ciências da Saúde,  assim composta: Professores Doutores: Lourdes de
Fátima Gonçalves Gomes  (UFU), Claudio Ribeiro da Cunha  (ICDF) e  Elmiro Santos Resende
(UFU) orientador do candidato.

Iniciando os trabalhos o  presidente da mesa, Dr. Elmiro Santos Resende,  apresentou a Comissão
Examinadora e o candidato, agradeceu a presença do público, e concedeu ao Discente a palavra para a
exposição do seu trabalho. A duração da apresentação do Discente e o tempo de arguição e resposta
foram conforme as normas do Programa.

A seguir o senhor(a) presidente concedeu a palavra, pela ordem sucessivamente, aos(às)
examinadores(as), que passaram a arguir o(a) candidato(a). Ultimada a arguição, que se desenvolveu
dentro dos termos regimentais, a Banca, em sessão secreta, atribuiu o resultado final, considerando o(a)
candidato(a):

Aprovado.

Esta defesa faz parte dos requisitos necessários à obtenção do título de Mestre.

O competente diploma será expedido após cumprimento dos demais requisitos, conforme as normas do
Programa, a legislação pertinente e a regulamentação interna da UFU.

Nada mais havendo a tratar foram encerrados os trabalhos. Foi lavrada a presente ata que após lida e
achada conforme foi assinada pela Banca Examinadora.
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Documento assinado eletronicamente por Elmiro Santos Resende, Professor(a) do Magistério
Superior, em 03/11/2022, às 18:08, conforme horário oficial de Brasília, com fundamento no art. 6º,
§ 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Lourdes de Fátima Gonçalves Gomes, Professor(a) do
Magistério Superior, em 04/11/2022, às 15:14, conforme horário oficial de Brasília, com fundamento
no art. 6º, § 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Cláudio Ribeiro da Cunha, Usuário Externo, em
08/11/2022, às 21:45, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site
htt ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 4045185 e
o código CRC EF54A511.

Referência: Processo nº 23117.082221/2022-08 SEI nº 4045185

Criado por viviane.pires, versão 5 por viviane.pires em 03/11/2022 16:15:03.

http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
http://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Decreto/D8539.htm
https://www.sei.ufu.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0
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DECLARAÇÃO

 

Processo nº 23117.079533/2022-26

Interessado: Membros da banca

 

Declaramos para os devidos fins que a Comissão Julgadora  da  Banca de Qualificação  da  Defesa da
Tese  de Doutorado  do  aluno  Almir Fernando Loureiro Fontes, do Programa de Pós-Graduação em
Ciências da Saúde, intitulada "Emprego da ecocardiografia de strain na identificação de
comprometimento do coração em casos clínicos moderados e graves de COVID-19."; realizada no dia
28  de outubro  de 2022, na Faculdade de Medicina da Universidade Federal de Uberlândia, em sala
virtual, em web conferência pela plataforma Microsoft Teams, em conformidade com a PORTARIA Nº 36,
DE 19 DE MARÇO DE 2020 da COORDENAÇÃO DE APERFEIÇOAMENTO DE PESSOAL DE NÍVEL SUPERIOR -
CAPES, foi composta pelos seguintes professores:

 

TITULARES:

Elmiro Santos Resende (UFU)

Lourdes de Fátima Gonçalves Gomes (UFU)

Aguinaldo Coelho Silva

Suplente:

Fernando César Veloso

 

Por ser verdade firmamos o presente.

 

YARA CRISTINA DE PAIVA MAIA 
Coordenadora do Programa de Pós-graduação em Ciências da Saúde

Portaria Rnº 3020/2021

Documento assinado eletronicamente por Yara Cristina de Paiva Maia, Coordenador(a), em
03/11/2022, às 14:12, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site
htt ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 4033662 e
o código CRC 2649667F.

Referência: Processo nº 23117.079533/2022-26 SEI nº 4033662

Criado por viviane.pires, versão 3 por viviane.pires em 27/10/2022 16:09:51.
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ATA DE DEFESA - PÓS-GRADUAÇÃO

Programa de
Pós-Graduação
em:

Ciências da Saúde 

Defesa de: Tese de Doutorado Nº 012/PPCSA

Data: 29.11.2022 Hora de início: 09:00h Hora de
encerramento: 13:00h

Matrícula do
Discente: 11813CSD004

Nome do
Discente: Almir Fernando Loureiro Fontes

Título do
Trabalho:

INJÚRIA MIOCÁRDICA AVALIADA PELA ECOCARDIGRAFIA DE STRAIN EM PACIENTES APÓS COVID-
19

Área de
concentração: Ciências da Saúde 

Linha de
pesquisa: 2: DIAGNÓSTICO, TRATAMENTO E PROGNÓSTICO DAS DOENÇAS E AGRAVOS À SAÚDE

Projeto de
Pesquisa de
vinculação:

EPIDEMIOLOGIA CLÍNICA E DIAGNÓSTICO DAS DOENÇAS DEGENERATIVAS DO APARELHO
CARDIOVASCULAR

Reuniu-se em web conferência pela plataforma Mconf-RNP, em conformidade com a PORTARIA Nº 36, DE
19 DE MARÇO DE 2020 da COORDENAÇÃO DE APERFEIÇOAMENTO DE PESSOAL DE NÍVEL SUPERIOR -
CAPES, pela Universidade Federal de Uberlândia, a Banca Examinadora, designada pelo Colegiado do
Programa de Pós-graduação em Ciências da Saúde,   assim composta: Profs. Drs. José Maria
Peixoto  (UNIFENAS),  Mohamed Hassan Saleh  (Instituto Dante Pazzanese de Cardiologia),   Lourdes de
Fátima Gonçalves Gomes  (UFU), Messias Antônio Araújo e  Elmiro Santos Resende   (UFU),
orientador do candidato.

Iniciando os trabalhos, o presidente da mesa, Prof. Dr.  Elmiro Santos Resende, apresentou a Comissão
Examinadora e o candidato, agradeceu a presença do público, e concedeu ao Discente a palavra para a
exposição do seu trabalho. A duração da apresentação da  Discente e o tempo de arguição e resposta
foram conforme as normas do Programa.

A seguir o senhor(a) presidente concedeu a palavra, pela ordem sucessivamente, aos(às)
examinadores(as), que passaram a arguir o(a) candidato(a). Ultimada a arguição, que se desenvolveu
dentro dos termos regimentais, a Banca, em sessão secreta, atribuiu o resultado final, considerando o(a)
candidato(a):

Aprovado.

Esta defesa faz parte dos requisitos necessários à obtenção do título de Doutor.

O competente diploma será expedido após cumprimento dos demais requisitos, conforme as normas do
Programa, a legislação pertinente e a regulamentação interna da UFU.

Nada mais havendo a tratar foram encerrados os trabalhos. Foi lavrada a presente ata que após lida e
achada conforme foi assinada pela Banca Examinadora.
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Documento assinado eletronicamente por Elmiro Santos Resende, Professor(a) do Magistério
Superior, em 29/11/2022, às 11:53, conforme horário oficial de Brasília, com fundamento no art. 6º,
§ 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Lourdes de Fátima Gonçalves Gomes, Professor(a) do
Magistério Superior, em 02/12/2022, às 08:47, conforme horário oficial de Brasília, com fundamento
no art. 6º, § 1º, do Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por José Maria Peixoto, Usuário Externo, em 02/12/2022, às
13:22, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do Decreto nº 8.539, de
8 de outubro de 2015.

Documento assinado eletronicamente por Messias Antônio de Araujo, Usuário Externo, em
05/12/2022, às 10:46, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

Documento assinado eletronicamente por Mohamed Hassan Saleh, Usuário Externo, em
07/12/2022, às 09:57, conforme horário oficial de Brasília, com fundamento no art. 6º, § 1º, do
Decreto nº 8.539, de 8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site
htt ps://www.sei.ufu.br/sei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o código verificador 4100801 e
o código CRC E2AAE757.

Referência: Processo nº 23117.087957/2022-64 SEI nº 4100801

Criado por viviane.pires, versão 7 por viviane.pires em 29/11/2022 10:25:56.
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DECLARAÇÃO DE REVISÃO 

 

 

 

Declara-se para os devidos fins que o projeto intitulado: MEMORIAL 
DESCRITIVO, de autoria de LOURDES DE FÁTIMA GONÇALVES GOMES, 

passou por revisão de Língua Portuguesa, sendo o conteúdo de 

responsabilidade da autora. O texto foi revisado por Ricardo Ondir, portador do 

RG 21.612.556-2 SSP/SP, formado em Letras pela Faculdade de Filosofia, 

Letras e Ciências Humanas – FFLCH, com Bacharelado em Língua e Literatura 

Portuguesa / Língua e Literatura Francesa e Licenciatura em ambas, pela 

Universidade de São Paulo – USP, que emite tal documento declarando que 

realizou correções ortográficas e gramaticais de Língua Portuguesa no texto 

acima indicado.  

 
 

 

                                                                                São Paulo, 27 de março de 2023 

 

 

                                                                                     
                                                          RICARDO ONDIR – REVISOR E TRADUTOR 



  
 
 
 
 
 
 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

FIM 
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