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RESUMO

Introducdo: A encefalopatia cronica nao progressiva da infancia, também
denominada de paralisia cerebral(PC), ¢ consequéncia de uma lesdo cerebral
ocorrida durante o periodo pré-natal, perinatal ou pos-natal, que provoca
alteragdes sensoriais e¢/ou motoras. Devido o comprometimento das funcoes
motoras, como dificuldade de degluticdo, engasgos e aspiragdes pulmonares,
alguns pacientes com PC sdo submetidos a gastrostomia(GTT). Conhecer e
identificar as propriedades e as alteragdes salivares dos individuos com paralisia
cerebral (PC), associados ou ndo a gastrostomia, € correlacionar a composi¢ao
salivar com indices de carie desses individuos, ¢ fundamental a fim de contribuir
para o planejamento de acOes efetivas para melhoria da satde bucal e sistémica
destes pacientes. Objetivo: Avaliar o efeito da gastrostomia na satde bucal e na
composicao salivar de criangas com Paralisia Cerebral. Métodos: Tratou-se de
um estudo transversal, descritivo e analitico que avaliou 23 criangas com PC
divididas em: pacientes com Paralisia Cerebral Sem Gastrostomia (PCSG, n=12)
e pacientes com Paralisia Cerebral Com Gastrostomia (PCCG, n=11), na faixa
etaria de 5 a 12 anos. A saude bucal foi avaliada pelo indice de dentes cariados,
perdidos e obturados (CPO-D/ceo-d) e a composicao salivar analisada por meio
de Espectroscopia de Infravermelho com Transformada de Fourier (FTIR). Para
esta analise foi coletada Iml de saliva utilizando uma bomba a vacuo por
succdo. As andlises estatisticas foram realizadas pelo teste Mann-Whitney ou
teste t ndo-pareado. Resultados: O CPO-D/ceo-d foi reduzido (p=0,0034) em
criangas PCCG comparado ao PCSG. O perfil espectral de FTIR na saliva de
PCCG e PCSG apresentou 12 modos vibracionais descritos em lipidios,
carboidratos, proteinas e acidos nucléicos. A concentra¢do salivar de tiocianato
(2057 cm', SCN") foi aumentada em pacientes PCCG em compara¢io com
PCSG. No entanto, nao foi evidenciada correlagao (p>0,05) entre a

concentragdo salivar de SCN™ e CPO-D/ceo-d. Conclusao: Os pacientes com



PCCG apresentaram aumento na concentragdo salivar de SCN™ em comparagao
aos PCSG. Apesar de também apresentarem menores indices de CPO-D/ceo-d

em relacdo ao PCSG, nao foi evidenciado correlacdo deste com a concentragao

de SCN™ na saliva.

Palavras chave: Paralisia Cerebral; gastrostomia; satde bucal; FTIR; saliva



ABSTRACT

Introduction: Non-progressive chronic childhood encephalopathy, also called
cerebral palsy (CP), is a consequence of a brain injury that occurred during the
prenatal, perinatal or postnatal period, causing sensory and / or motor changes.
Due to impairment of motor functions, such as difficulty in swallowing, choking
and pulmonary aspiration, some patients with CP are submitted to gastrostomy
(GTT). To know and identify the salivary properties and salivary changes of
individuals with cerebral palsy (CP), associated or not with gastrostomy, and to
correlate the salivary composition with caries indices of these individuals, is
fundamental in order to contribute to the planning of effective actions to
improve health buccal and systemic of these patients. Objective: to evaluate the
effect of gastrostomy on oral health and salivary composition of children with
Cerebral Palsy (CP). Methods: This was transversal, descriptive and analytical
study that evaluated 23 children with CP divided in: patients with Cerebral Palsy
Without Gastrostomy (PCSG, n = 12) and patients with Cerebral Palsy With
Gastrostomy (PCCG, n = 11), in the age group from 5 to 12 years. Oral health
was evaluated by the index of decayed and decayed teeth (CPO-D/ceo-d) and
salivary composition analyzed by Fourier Transform Infrared Spectroscopy
(FTIR). For this analysis, 1ml of saliva was collected using a vacuum suction
pump. Statistical analyzes were performed using the Mann-Whitney test or
unpaired t-test. Results: CPO-D/ceo-d was reduced (p = 0.0034) in PCCG
children compared to PCSG. The spectral profile of FTIR in PCCG and PCSG
saliva presented 12 vibrational modes described in lipids, carbohydrates,
proteins and nucleic acids. The salivary concentration of thiocyanate (2057 cm -
! SCN") was increased in PCCG patients compared to PCSG. However, no
correlation (p> 0.05) was found between the salivary concentration of SCN- and
CPO-D / ceo-d. Conclusion: Patients with PCCG presented increased salivary
concentration of SCN- compared to PCSG. Although they also presented lower
CPO-D/ceo-d indexes in relation to PCSG, no correlation of this with SCN~
concentration in saliva was observed.

Keywords: Cerebral Palsy; gastrostomy; oral health; FTIR; saliva.
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1. INTRODUCAO

A encefalopatia cronica ndo progressiva da infancia, denominada também
como Paralisia Cerebral (PC), ¢ consequéncia de uma lesdo cerebral ocorrida
nos periodos pré-natal, perinatal ou pds-natal, e que leva o individuo a uma
alteragdo sensorial e/ou motora (REDDIHOUGH, COLLINS, 2003). Foi
descrita pela primeira vez em 1843 por William John Little, que avaliou criangas
com quadro clinico de espasticidade (BAX, 2005).

A PC compde um grupo heterogéneo quanto a etiologia, gravidade e
quadro clinico e, de acordo com a Organizacdo Mundial de Saude (OMS), as
alteragdes e manifestagdes clinicas sdo variadas, desde simples dificuldades de
locomocdao a crises epiléticas graves. Estas alteragdes, muitas vezes,
comprometem o processo de aquisicio de habilidades, que por sua vez
dificultam o autocuidado (OMS, 2003). Quando a higiene bucal ¢ inadequada,
em funcdo das dificuldades e limitagdes inerentes a PC, ocorre o
comprometimento da saude bucal (UNFER et al., 2000).

Entre os diversos fatores que contribuem para a melhoria da qualidade de
vida dos pacientes com PC estdo os resultados positivos oriundos da
manutencdo da saade bucal (OLIVEIRA, GIRO, 2011). E importante delinear
estratégias preventivas e praticas para o manejo dos pacientes com PC, visto que
a saude bucal ¢ cada vez mais reconhecida como uma base para o bem-estar
geral (JAN, JAN, 2016).

Sabe-se que os pacientes com PC apresentam hipotonia muscular facial e
mastigatoria, palato ogival, sialorréia e movimentos involuntarios, esses fatores
influenciam negativamente na higienizagao bucal. Outro fator relevante ¢ o uso
de medicamentos anticonvulsivantes, comumente utilizados por pacientes com
PC, entre eles a fenitoina e seus derivados, os quais podem causar hiperplasia

gengival e ainda contribuir para o aumento do risco de doengas bucais (PRAT et

al., 2003).
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Diante disso, os profissionais odontdlogos especializados em pessoas com
deficiéncia, tém focado no entendimento da epidemiologia e nos fatores de risco
para doenca carie ¢ doengas periodontais de criangas com deficiéncias diversas,
entre elas, criangas com PC. No ultimo ano houve interesse de se criar uma nova
linha de pesquisa envolvendo, entre outros aspectos, a andlise e a correlagdo de
fatores de risco para doenga carie com os componentes salivares quantitativos e
qualitativos desses pacientes. Assim, a utilizacdo da saliva para pesquisa tem
sido empregada como uma possibilidade de avaliar a satde bucal, devido a
simplicidade da coleta, o custo reduzido e a possibilidade de coleta sem dor
(AHMED et al., 2010).

Existem poucos estudos na literatura voltados para a avaliacdo do perfil
da satide bucal dos pacientes com PC, especialmente relacionando ao uso da
gastrostomia. Desta forma, o presente estudo teve como objetivos avaliar os
componentes salivares dos pacientes com PC, com ou sem gastrostomia, € o
impacto desses na saude bucal. Identificar os componentes salivares dos
pacientes com PC e sua correlagdao com o indice de carie, associados ou ndo a
gastrostomia, pode contribuir no planejamento de acdes efetivas em prol da

melhoria da satde bucal e, por consequéncia, a saude geral desta populagao.
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2. FUNDAMENTACAO TEORICA

2.1 Paralisia Cerebral

A PC ¢ a deficiéncia fisica grave mais comum na infancia com uma
prevaléncia variavel. No mundo, afeta cerca de 2 criangas a cada 1000 nascidas
vivas. Nos paises desenvolvidos, a prevaléncia encontrada varia de 1,5 a
5,9/1.000 nascidos vivos, enquanto que nos paises em desenvolvimento acredita-

se que a incidéncia seja de 7 por 1.000 nascidos vivos (ROTTA, 2002). No

Brasil, ndo existe pesquisas especificas que retratam a incidéncia de casos de
PC, mas estima-se que nascem cerca de 30 a 40 mil criancas por ano (BRASIL.
MINISTERIO DA SAUDE, 2013).

As encefalopatias cronicas nao progressivas podem ser classificadas de
diferentes formas, considerando o momento da lesdo, localizacdo, etiologia,

sintomatologia e distribuicdo topografica (ROTTA, 2002). A classificagdo

baseada no tipo de tonus muscular ¢ uma das mais conhecidas e didaticamente ¢
melhor por ressaltar o sistema motor, considerado a principal caracteristica do
quadro clinico. Considerando o tonus, a PC ¢ dividida em quatro tipos: Espastica
(provocada por uma lesao no cortex cerebral que provoca hipertonia muscular,
reflexo de estiramento exacerbado e déficit de forca localizado ou generalizado);
Atetose (provocada por lesdo nos nicleos da base com presenga de movimentos
involuntarios caracteristicos e distonia com posi¢des alternadas, que se
explanam geralmente nas maos e nos pés, durante a movimentagdo ou
manutencao da postura); Ataxicas (frequentemente causada por uma perda na
fun¢do do cerebelo, ocasionando perda de equilibrio e coordenacdo devido a
hipotonia muscular) e Mistas. A forma mais frequente ¢ a espastica que,
dependendo do local e extensdo do comprometimento, € caracterizada pela
presenca de monoplegia, hemiplegia, diplegia ou quadriplegia (SILVA et al.,
2014).


http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=ROTTA,+NEWRA+TELLECHEA
http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=ROTTA,+NEWRA+TELLECHEA
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A gravidade dos comprometimentos da PC estd associada ao grau das
limitagdes das atividades e as consequéncias dessas limitagdes. Entre as
complicacdes e comprometimentos das fungdes motoras que podem ocorrer com
estes pacientes, observa-se a dificuldade de degluticao, com risco de engasgos,
aspiracdes pulmonares, ingestdo caldrica deficiente e inadequada para um bom
funcionamento do organismo. Nestes casos especificos faz-se necessario o uso

de gastrostomia (KAWAHARA et al., 2010).
2.2 Gastrostomia

A gastrostomia (GTT) ¢ um procedimento cirlirgico que estabelece o
acesso ao estomago através da parede abdominal por meio de uma sonda,
indicada para pacientes que ja fizerem uso de sonda nasoenteral por 30 dias e

que apresentam alta expectativa de vida (KAWAHARA et al., 2010).

A alimentacao por GTT, quando bem indicada, permite que o paciente
com func¢des comprometidas saia do quadro de desnutri¢do e passe a ter um
aporte caldrico adequado, além de minimizar riscos de aspiragdes € engasgos
(SULLIVAN et. al., 2006).

A GTT ¢ instalada por via endoscopica, em um procedimento cirurgico
minimamente invasivo, ou por procedimento cirirgico mais invasivo. Esta
ultima ¢ indicada para criangas que necessitam de fundoplicatura, uma vélvula
anti refluxo que tem por objetivo interromper o refluxo gastroesofagico e ¢
frequentemente indicada para criancas maiores € com doenga do refluxo

gastroesofagico grave (KAWAHARA et al., 2010).
2.3 Saude bucal dos pacientes com PC

Os pacientes com diagndstico de PC, com ou sem gastrostomia,
apresentam o sistema estomatognatico com hipotonia muscular facial e

mastigatoria, palato ogival, sialorréia e movimentos involuntarios. Esses fatores,
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associados a dificuldade de higienizagdo, comprometem a manuten¢do da satde

bucal (PRAT et al., 2003).

A redugdo no fluxo e pH salivar comprometem a capacidade tampao dos
pacientes com PC (SANTOS et al., 2010; RODRIGUES et al.,, 2007). O
aumento da osmolaridade salivar e de proteinas totais, associados a hipo-
hidrata¢dao, podem ser observados, sendo estas condi¢des consideradas de risco

para o desenvolvimento de doengas bucais (SANTOS et al., 2011).

Além disso, os pacientes com PC associada a gastrostomia, pelo fato de
ndo terem uma dieta via oral, apresentam diminuicdo das forcas mecanicas
intrabucais. A auséncia da mastigacao facilita a deposi¢ao da placa bacteriana
patogénica que resulta em inflamagdo gengival e presenca do calculo dentério
(SANTOS et al., 2003). Em contrapartida, os pacientes com PC sem
gastrostomia fazem uso de uma dieta mais pastosa, que por sua vez, fica por
mais tempo na cavidade bucal, sendo este um fator de risco para carie. Assim,
alguns estudos indicam que pacientes com PC gastrostomizados apresentam alto
indice de calculo dentério e baixo indice de lesdes cariosas em comparacao aos
pacientes com PC que utilizam a via alimentar oral (CHEN et al., 1997;
PREVITALI, SANTOS, 2009; HIDAS et al., 2010; JAWADI et al., 2004;
BROWN et al., 2006).

2.4 Saliva

A saliva ¢ uma mistura de secrecdoes das glandulas salivares e de
moléculas provenientes do fluido crevicular e microrganismos. A utiliza¢do da
saliva para pesquisa tem sido empregada como possibilidade de avaliar a saude
bucal, devido a simplicidade da coleta, o custo reduzido e possibilidade de coleta
sem dor (MANDEL, 1990).

Sabe-se que um em cada trés pacientes com PC apresenta algum grau de

sialorréia (aumento do fluxo salivar) de forma involuntéria e passiva, devido a
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inabilidade de manuseio da secre¢dao bucal (SENNER et al., 2004). Sabe-se que
a sialorréia na crianga com PC ndo ¢ causada por hipersalivagdo, mas sim por
disfun¢ao motora oral, por disfagia e/ou por distirbio da sensibilidade intraoral
(TAHMASSEBI, CURZON, 2003).

A saliva apresenta multiplas fungdes que ocorrem tanto pela sua
caracteristica fluida como pelos componentes especificos. A limpeza da cavidade
bucal, a formagao do bolo alimentar, a facilitacdo da mastigacao e degluticao, a
solubilizagdo de substancias alimentares, a remo¢ao de bactérias ¢ alimentos, a
lubrificacdo da mucosa e a contribuicdo para facilitar fala estdo relacionadas,
especialmente, com as caracteristicas fluidas da saliva (KAUFMAN et al., 2007).
A quantidade total de saliva produzida diariamente ¢ cerca de 1000 ml. A
secregdo salivar ¢ induzida por estimulos psiquicos, mecanicos, fisicos, quimicos
e bioldgicos (MANDEL, 1990).

Na saliva existem componentes inorganicos € organicos. A parte
inorganica ¢ composta por ions como célcio e o fosforo que atuam diretamente
no mecanismo de calcificagdo tecidual, modulando a desmineralizacdo ¢
remineralizacdo. A capacidade tampdo da saliva e seu pH sdo modulados por
produtos de nitrogénio, como amdnia e uréia, bicarbonatos e fosfatos. O pH
normal da saliva € de 6 a 7, sendo ligeiramente dcido (AFRAMIAN et al., 2006).

Em relacdo os componentes organicos, alguns atuam como fatores
antimicrobianos (lactoferin, lisozima, lactoperoxidase, deferins), enquanto outros
sao protetores de mucosa (glicoproteinas, imunoglobulina A (IgA) secretora,
fator de crescimento epidermal, fator de crescimento fibroblastico basico)
(EPSTEIN et al., 2002 ). Entre os componentes organicos, destacam-se oS
produtos de uréia, acido Urico e creatinina, além de proteinas, sendo que mais de
400 tipos ja foram identificadas (HUMPHREY, WILLIAMSON, 2001).

Diante do exposto, ¢ fundamental conhecer e identificar as propriedades e
as alteragdes salivares dos individuos com PC, associados ou ndo a

gastrostomia, e correlacionar a composicao salivar com indices de cérie desses
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individuos, assim como avaliar o impacto dos componentes salivares na saude
bucal, a fim de contribuir para o planejamento de agdes efetivas para melhoria

da satde bucal e sistémica dos pacientes com PC.

2.4 Espectrometro de infravermelho com transformada de Fourier (FTIR)

A espectroscopia de Infravermelho por Transformada de Fourier (FTIR) ¢
uma técnica que fornece informagdes relacionadas a composi¢do molecular, de
maneira rapida e ndo destrutiva. Faz identificacao e caracterizacdo de compostos
organicos, inorganicos e polimeros (LI et al., 2012; XIE et al., 2011). E uma
técnica fisico-quimica bem estabelecida que identifica moléculas estruturais com
base na sua absor¢do a partir do feixe infravermelho. Cada biomolécula exibira
um unico espectro que representa o modo vibracional desta ligagdo estrutural. Os
modos de vibragao de amostras bioldgicas, como a saliva, permitem examinar €
identificar componentes e estruturas biomoleculares, além de serem considerados
como impressoes bioquimicas que se correlacionam com a presenga ou auséncia
de doencas (ORPHANOU et al., 2015)

O microscopio FTIR fornece informagao visual e documentacdo da area
que foi exposta a radiacao Infravermelha e tem sido cada vez mais utilizado pela

medicina para a analise de tecidos e fluidos corporais (AHMED et al., 2010).
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3. OBJETIVOS

3.1 Objetivo Geral

Avaliar o efeito da gastrostomia em criangas com PC na satide bucal e na

composicao salivar por meio do FTIR.

3.2 Objetivo Especifico

Avaliar possiveis correlagcdes entre os componentes salivares com o indice

de dentes cariados, perdidos e restaurados (CPO-D/ceo-d).
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Abstract

Objective: to evaluate the effect of gastrostomy on oral health and salivary age of children
with Cerebral Palsy (CP).

Methods: This was a comparative observational study that evaluated 23 children with CP
divided by: no gastrostomy (PCSG, n = 12) and with gastrostomy (PCCG, n = 11), aged 5 to
12 years. Oral health was evaluated by caries detection, lost and sealed (CPO-D/ceo-d) and by
salivary analysis using Fourier Transform Infrared Spectroscopy (FTIR). For this analysis 1ml
of saliva was collected using a vacuum pump. The statistical analyzes were performed by
Mann-Whitney tests or t-non-paired test.

Results: CPO-D/ceo-d was reduced (p = 0.0034) in PCCG children compared to PCSG. The
spectral profile of FTIR in PCCG and PCSG saliva presented 12 vibrational modes in lipids,
carbohydrates, proteins or nucleic acid. The salivary concentration of thiocyanate (2057cm™,
SCN") was increased in patients with PCCG compared to PCSG. However, no correlation (p>
0.05) was found between salivary concentration of SCN and CPO-D/ceo-d.

Conclusion: The children with PCCG higher salivary concentration of SCN” compared to
PCSG. Although they also presented lower CPO-D/ceo-d levels in relation to PCSG, no

correlation of these with the concentration of SCN” in saliva was not evidenced.

Key words: Cerebral Palsy; gastrostomy; oral health; FTIR; saliva.
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Introduction

Non-progressive chronic childhood encephalopathy, also called Cerebral Palsy (CP),
is a consequence of a brain injury that occurs during prenatal, perinatal or postnatal periods,
which promote sensory and/or motor changes'. It is the most common serious physical
deficiency in childhood and affects about 2 children per 1000 live births.

One in three patients with CP has some degree of involuntary and passive sialorrhea,
due to the inability to handle oral secretion’. The reduction of salivary flow is related to
greater susceptibility and activity of dental caries®. Saliva has multiple functions that occur
both by its fluid characteristic and by specific components. Cleaning of the oral cavity,
formation of food bolus, solubilization of food substances facilitating chewing and
swallowing, removal of bacteria and food, and mucosal lubrication are especially related to
the fluid characteristics of saliva’. It is known that children with CP have a reduction in
salivary flow, a decrease in salivary pH, impairment of buffer capacity’, change in enzymatic
activity and concentration of sialic acid in saliva’. Additionally, it has been demonstrated that
children with CP present alteration of salivary osmolality, which may be a potential indicator
of the risk of caries®.

However, the effect of CP on the salivary composition is difficult to evaluate, since
the individuals affected by such a diagnosis also need continuous use of medications that can
alter this composition. Patients with CP, with or without gastrostomy, present facial muscular
hypotonia and masticatory, oval palate, sialorrhea and involuntary movements. These factors,
associated with the difficulty of hygiene, compromise the maintenance of oral health’.
Usually, these patients may also present an increase in protein concentration, which increases
the risk for the development of oral diseases'’. In addition, patients with CP associated with
gastrostomy, because they do not have an oral diet, present a decrease in intraoral mechanical
forces and the absence of chewing facilitates the deposition of pathogenic plaque, which
results in gingival inflammation and presence of dental calculus''. On the other hand, patients
without gastrostomy use a more pasty diet, which in turn stays in the oral cavity longer,
characterizing a risk factor for caries'”.

Fourier Transform Infrared (FTIR) spectroscopy is a well-established
physicochemical technique that identifies structural molecules based on their absorption from
the infrared beam. Each biomolecule will exhibit a single spectrum (wave number), which
represents the vibrational mode of this structural bond. The vibration modes of biological
samples, such as saliva, allow to identify and quantify specific components quickly and

1
accurately”.
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Thus, the objective of this study was to evaluate the effect of gastrostomy in
children with CP on oral health and salivary composition through FTIR. In addition, to
evaluate possible correlations between the salivary components with the index of decayed,

lost and restored teeth (CPO-D/ceo-d).

Methods

This study was approved by the Committee of Ethics in Research (CEP) in human
beings of the Federal University of Uberlandia (UFU) (n° 1.936.410). Parents and/or legal

guardians signed the Free and Informed Consent Form (FICF), in two copies.

This was a transversal, descriptive and analytical study that evaluated the salivary
components and oral health of patients with CP with or without gastrostomy. Considering the
data on the variable CPO-D/ceo-d, described in a previous study'®, a significant minimum
difference of 2.3 units, 95% confidence level, two groups to be compared and sample
standard deviation of 2.7 units, the minimum sample size was n = 11 participants in each
group.

The patients selected for the present study were assisted by the Special Patients
Sector (SEPAE), of the Federal University of Uberlandia. Participants of both sexes, aged
between 5 and 12 years, who had a diagnosis of CP, classified as spastic quadriplegics, were
included, as evidenced by medical opinion. The eligible children (n = 23) were divided into:
individuals with CP non-gastrostomy (PCSG, n = 12) and individuals with CP and
gastrostomy (PCCG,n=11).

The evaluation of oral health was made based on the CPO-D/ceo-d index
recommended by the WHO in the Manual of Instructions for Basic Epidemiological Survey
on Oral Health'®. The procedures were performed by a single evaluator. Saliva collection was
performed with patients comfortably seated in the dental chair in the morning between 8:00
and 10:00 hours, at least 2 hours after the meal and 1 hour after oral hygiene. Saliva was
collected (1ml) with the aid of the Nevoni 5005BRST portable vacuum and stored in the
sterile eppendorf (Eppendorf Tubes® 3810X). It was stored in a freezer at -80°C until the time
of processing'®.

The composition of the saliva by the Fourier Transform Infrared Spectrometer
(FTIR) in regions with an electromagnetic spectrum between 4000 cm™ and 400 cm™ (ATR /
FTIR Vertex 70; Bruker, Ettlingen, Germany) was evaluated. For analysis of the salivary
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composition, the saliva was thawed and 200 pL of the saliva was lyophilized. The lyophilized
samples were placed on the FTIR crystal and the spectra were obtained by means of 32 scans.

For salivary analysis data was normalized by the vector method, the baseline was
corrected and the band area analysis was obtained from the Opus 6.5 program (Bruker,
Ettlingen, Germany). After the analysis, the data was saved in txt format and later plotted in
the Origin Pro 9.0 program. The data were tabulated and the statistical analysis was done
using the GraphPad Prism 7.0 (GraphPad, USA) program. For the vibrational modes 2929 cm”
1, 2057 cm'l, 1068 cm™ and 836 cm'l, the Mann-Whitney test was used, and for the other
vibrational modes, an unpaired t-test was used. To evaluate the association between the
quantitative variables, the Spearman correlation coefficient was used. For all analyzes, a

significance level of 5% was considered.

Results

Some demographic and oral characteristics of PCSG and PCCG children are shown
in table 1. The CPO-D/ceo-d index was reduced (p = 0.0034) in the PCCG group compared to
the PCSG group.

Figure 1 shows the mean of the FTIR spectra obtained from PCSG and PCCG
samples. Twelve vibrational modes were obtained, being 2960 em™; 2929 em™; 2057 em 7';
1637 cm'l; 1544 cm'l; 1449 cm']; 1404 cm'l; 1307 cm’l; 1243 cm'l; 1068 cm’l; 872 cm '1; 836
cm™.

In all the samples analyzed by the FTIR four groups of macromolecules were
detected in saliva: lipids, proteins, carbohydrates and nucleic acids. The specific components
of macromolecules related to the specific vibrational mode are described in Table 2.

Figure 2 demonstrates that there were no observed changes (p> 0.05) in the
vibrational modes CH3(2960 cm™), asymmetric stretching of the CH»(2929 cm™), vNH (1637
cm™), SNH(1544 cm™") asymmetric folding CH; of the methyl group of proteins (1449 cm™),
asymmetric Deformation CH3(1404cm™), asymmetric stretching (1307cm™), PO, asymmetric
(1243 cm'l), stretching of C-O Ribose(1068 cm'l), Cs' endo/anti (A-helix) (872 cm'l) and C,'
endo/anti (B-helix) (836 cm™).

However, increase was observed (p = 0.0336) in the concentration of salivary SCN”
(2057 cm™) in PCCG children compared to PCSG.

When correlating the CPO-D/ceo-d with the concentration of the 12 salivary

components, no statistically significant correlations were observed (p> 0.05).
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Discussion

These data indicate that children with CP and gastrostomy have reduced CPO-
D/ceo-d indexes compared to children with CP who are given oral feeding. In addition, there
was an increase in the concentration of salivary SCN' in children with gastrostomy. However,
no significant correlation was found between the salivary components with the CPO-D/ceo-d
index. Taken together, considering the lack of relationship between salivary composition and
oral health, the data suggest that the reduction/elimination of diet in the oral cavity of children
with CP after gastrostomy insertion may be a preponderant factor for the reduction of CPO-
D/ceo-d.

In this study, the salivary composition of the PCSG and PCCG children was
evaluated by FTIR. This method has been used extensively in the biomedical area, since it
allows a fast and non-destructive analysis of the organic and inorganic composition of
components in different physical states of matter'>"”.

In the present study that evaluated children with CP and with or without
gastrostomy, 12 vibrational modes were detected. In the vibrational mode 2057cm™, referring
to the thiocyanate component, it was possible to observe increase in PCCG children compared
to PCSG. Thiocyanate (SCN) is an inorganic component present in saliva and toxic to the
bacterial cell, since it acts in the glycolytic pathway, mainly of Streptococcus species (bacteria
responsible for caries)'®". The causes of the influence of high values of thiocyanate present
in the saliva of children with cerebral palsy and gastrostomy have not yet been fully clarified.

In the vibrational modes 1449 cm'l, 1404 cm'l, 1307 cm'l, 1243 cm'l, 1068 cm’!
protein and carbohydrate components were found. Saliva proteins are subdivided into mucins,
proline-rich proteins, cystathins, histatins and statins, amylases, carbonic anhydrases and
salivary peroxidases. It is known that these components, especially mucin (proteins with high
carbohydrate content) are responsible for lubrication, protection against dehydration and
maintenance of salivary viscoelasticity. They also selectively modulate adhesion of
microorganisms to superficial oral tissue, which contributes to the control of bacterial and

2921 In the vibrational modes 872 cm™ and 836 cm™ components were

fungal colonization
found concerning nucleic acids. Thus, it is possible to use saliva for analysis of DNA and
RNA?*, since in such groups were identified such a vibrational mode. We did not identify
other studies on the analysis of salivary composition in patients with CP using FTIR.
However, the studies found in the literature, which aimed to evaluate the relationship between
salivary composition and dental caries in this population, have observed that higher

osmolarity values increase the risk of caries in children with CP*.
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The results obtained did not show any statistically significant correlation between
the 12 vibrational modes detected in the FTIR with the CPO-D/ceo-d for none of the groups.
However, Zhang et al. have shown that endogenous metabolites, including nucleic acids,
lipids, amino acids, peptides, vitamins, organic acids, thiols and carbohydrates present in
saliva are substances that contribute to a better understanding of the phenotypes of diseases in
the biological system, since the teeth of the sick individuals present changes in the
metabolism that can serve as a primary indicator®*.

The PCCG children presented a reduction in the CPO-D/ceo-d index compared to
PCSG, which corroborates another study by Previtali e al.'*, which showed that children with
gastric tube-fed CP had a lower caries index when compared to children with CP in oral
feeding. Similar results were also found in other studies, in which low caries activity is
observed for patients with gastrostomy>*®. Studies that correlate the salivary composition
with dental caries are still not conclusive, but with the advancement of research and proteomic

analysis a correlation between these factors can be identified”®.

Conclusion

The results of the present study suggest that dietary insertion by gastrostomy in
children with cerebral palsy may reduce CPO-D/ceo-d indexes as compared to oral feeding. In
addition, it was verified that the majority of the salivary components present similar
concentration in the saliva of children with cerebral palsy associated or not to the use of
gastrostomy. Additionally, we demonstrated that the increase in the concentration of salivary
SCN' in individuals with gastrostomy was not correlated with the change in the CPO-D/ceo-d
index. We believe that the improvement of oral health observed in children with cerebral
palsy under the use of gastrostomy compared to oral feeding may be an important factor to aid

in the medical decision of whether or not to indicate gastrostomy.
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Table 1: Characteristics of the studied population

30

Group PCSG Group PCCG Value p
(n=12) (n=11)

Sex
Male n (%) 6 (50%) 7 (63,6%) 0,5090
Female n (%) 6 (50%) 4 (36,4%)
Age (years) 7,50 (= 1,93) 6,73 (£ 1,79) 0,3135
Mean (Standard
Deviation)
CPO-D/ceo-d 5,25(+ 4,03) 1,09(%= 2,17) 0,0034
Mean* (Standard
Deviation)

*CPO-D/ceo-d: There were no lost teeth, only decayed and restored.



Média PCCG
—— Média PCSG

0,35 4

— 1637

— ] Gl

0,30 4

0,25+

0,20 1

%29

0,15 o

Absorbance (a.u)

0,10 4

— 1057

0.05 4

000 Y T T T T T T T
4000 3500 3000 2500 2000

Wavenumber (ecm’)

Figure 1: Mean of the FTIR spectra obtained from the samples of the evaluated groups.
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Table 2: Identification of the specific components and the vibrational mode found at each
wave frequency analyzed in the samples.

32

Wave frequency Vibrational Mode Component References
(em™)
2960 CH; Lipids (28,29)
Asymmetrical stretch Lipids
2929 of the group CH, (13,29)
2057 Elongation C-N of Thl(‘é‘g;?)ate (13)
SCN”
1637 uvNH Amide I (13,29)
1544 ONH Amide 11 (13,29)
1449 Asymmetric folding T Loteins (-Amylase; (28,29)
Albumin; Cystatin;
CH3; of the methyl . ;
i Mucinas; Proline; sIgA)
group of proteins
1404 Asymmetric Proteins (13,28,29)
Deformation CHj;
1307 C-N Stretch Amide T11 (13.29)
asymmetric
Proteins (Amide III)
1243 PO, asymmetric Collagen (28,29)
Nucleic acids
1068 .
C-O Ribose Stretch Carbohydrates (28,29)
872 Cs’ endo/anti (A- Nucleic acids
: (29)
helix)
836 C,'endo / anti (B- Nucleic acids (29)

helix)
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