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RESUMO 

A confecção de cavidades de acesso para retratamento endodôntico 

em molares e a remoção de pinos de fibra podem sacrificar estrutura dental 

sadia. O uso de resinas fluidas ou ionômero de vidro têm sido propostos para 

selar a câmara coronária e conduto radicular. Para remoção de pinos de fibra 

têm sido indicados pontas diamantadas, insertos ultrassônicos, ou mesmo o 

acesso guiado. Este estudo tem como objetivo geral avaliar métodos de acesso 

de condutos radiculares em dentes restaurados com resina composta ou 

ionômero de vidro, e com pinos de fibra de vidro em função da sua eficiência e 

efetividade. Esse estudo foi dividido em três objetivos específicos: objetivo 

específico 1, Avaliar o efeito do uso de turbina de alta rotação equipada com luz 

branca ou violeta e do uso de ionômero de vidro ou resina flow no assoalho na 

câmera pulpar na restauração de molares superiores tratados endodonticamente 

na remoção de dentina sadia no acesso endodôntico para retratamento; objetivo 

específico 2, Avaliar o efeito da técnica de insertos ultrassônicos, pontas 

diamantadas e acesso guiado na efetividade e eficiência de remoção de pino de 

fibra de vidro mensurando tempo consumido, perda de  dentina e desvio do canal 

radicular em molares superiores; objetivo específico 3, Apresentar relatos de 

casos clínicos que trasladam conhecimento obtido nos estudos laboratoriais 

acerca da remoção de pino de fibra de vidro abordando vantagens, limitações e 

necessidade de avanços tecnológicos nessas técnicas. Dentro dos limites 

impostos pelo delineamento desses estudos foi possível concluir que: 1) O 

acesso com alta equipado com luz branca, independentemente do material 

restaurador usado na câmara pulpar, permitiu menor perda dentinária; 2) O uso 

do cimento de ionômero de vidro facilita o acesso aos canais com redução da 

remoção de dentina do assoalho pulpar e menor número de paredes afetadas; 

3) A remoção de pino com acesso guiado resulta em menor tempo de trabalho 

que o uso de ultrassom e menor perda estrutural que o uso de ponta diamantada 

e insertos em ultrassom; 4) A remoção de pino com ponta diamantada resulta 

em maior transposição e alargamento do canal que quando realizado com 

ultrassom e acesso guiado; e 5) Remoção de pino de fibra de vidro é um desafio 
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para o clínico e necessita de avanço tecnológico e efetivo treinamento 

profissional para gerar eficiência e reprodutibilidade do procedimento. 

 

PALAVRAS-CHAVES: Retratamento do canal radicular, remoção de material 

restaurador, remoção de pino de fibra, remoção de dentina, endodontia guiada. 
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ABSTRACT 

Making access cavities for endodontic retreatment in molars and fiber 

post removal can sacrifice intact tooth structure. The use of flowable resin 

composites or glass ionomer cement has been proposed to seal the pulp 

chamber and root canal entrance. For removal of fiber posts, diamond burs, 

ultrasonic inserts, or even guided access have been indicated. This study has as 

general objective to evaluate methods of root canal access in teeth restored with 

composite resin or glass ionomer, and with fiberglass posts depending on their 

efficiency and effectiveness. This study was divided into three specific objectives: 

specific objective 1, Evaluate the effect of using a handpiece equipped with 

white or violet light and the use of glass ionomer or flow resin on the floor in the 

pulp chamber in the restoration of endodontically treated upper molars in the 

removal of intact dentin in the endodontic access for retreatment; specific 

objective 2, Evaluate the effect of the technique of ultrasonic inserts, diamond 

burs and guide access on the effectiveness and efficiency of removing fiberglass 

post measuring time consumed, loss of dentin and root canal deviation in 

maxillary molars; specific objective 3, To present clinical case reports that 

transfer knowledge obtained in laboratory studies about the fiberglass posts 

removal, addressing advantages, limitations and the necessity of technical 

advances in these protocols. Within the limits imposed by the design of these 

studies, it was possible to conclude that: 1) Access with handpiece equipped with 

white light, regardless of the restorative material used in the pulp chamber, 

allowed less dentin loss; 2) The use of glass ionomer cement facilitates access 

to the root canals with reduced dentin removal from the pulp floor and fewer 

affected walls; 3) The post removal with guide access results in less work time 

than the use of ultrasonic and less structural loss than the use of diamond bur 

and ultrasonic inserts; 4) The post removal with a diamond bur results in greater 

transposition and widening of the root canal than when performed with ultrasonic 

and guide access; and 5) Removal of a fiberglass post is a challenge for the 

clinician and requires technical advancement and effective professional training 

to generate efficiency and reproducibility of the procedure. 
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KEYWORDS: Root canal retreatment, restorative material removal, Fiberglass 

post removal, dentin removal, guided endodontics. 
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1. INTRODUÇÃO E REFERENCIAL TEÓRICO 

A remoção do material restaurador presente na câmara pulpar para 

localização dos condutos radiculares e eventual necessidade de remoção de 

pinos de fibra de vidro podem gerar ansiedade no profissional. Os riscos de 

desgastes acidental de dentina podem comprometer a biomecânica de dentes 

tratados endodonticamente e ainda resultar em perfuração radicular ou do 

assoalho da câmara pulpar.1 

Diversos materiais têm sido indicados para restaurar dentes 

posteriores após o tratamento endodôntico, como resinas compostas 

convencionais ou bulk fill associadas ou não com cimento de ionômero de vidro.2-

4 Resinas compostas bulk fill fotoativadas podem ser inseridas em incrementos 

de 4-5 mm, reduzindo tempo de trabalho e apresentando bom desempenho.5 

Esses materiais produzem, em geral, menor contração de polimerização quando 

comparados às resinas compostas convencionais, a depender de sua 

composição, viscosidade e módulo de elasticidade.6 Já o cimento de ionômero 

de vidro gera menores tensões de contração possuem capacidade de adesão 

química à estrutura dental.7 A dificuldade de distinguir estrutura dental e material 

restaurador no interior da câmara pulpar pode dificultar a localização dos canais 

na eventual necessidade de reabertura endodôntica. Durante o acesso aos 

canais, visando retratamento endodôntico; podem haver danos à dentina sadia 

nas paredes laterais ou no assoalho da câmara pulpar devido à similaridade de 

cor e maior resistência ao desgaste da resina composta.8 Em situações 

extremas, pode ocorrer perfuração da câmara pulpar, considerada complicação 

severa em procedimentos endodônticos e restauradores.1,9 Esta intercorrência 

tem sido considerada uma das principais causas de falha do tratamento 

endodôntico e pode levar à perda do dente. 1,9 

Para a remoção de materiais restauradores no interior da câmara 

pulpar, o uso de turbina de alta-rotação convencional com ponta diamantada tem 

sido usualmente utilizada pelos profissionais. Em virtude de alguns materiais 

restauradores apresentarem alta fluorescência, o que os torna mais facilmente 

evidenciados quando expostos à luz ultravioleta,10 turbinas de alta rotação com 
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lâmpadas de LED ultravioleta podem potencializar a fluorescência desses 

materiais restauradores, criando contraste com a estrutura dental.10,11 Isso pode 

ser relevante, em especial na detecção de restaurações nas faces palatinas e 

oclusais de molares, por serem áreas particularmente difíceis de identificar.12 

Isso pode ser minimizado pela adequada distinção entre estrutura dental e resina 

composta, a partir de propriedades fluorescentes desses materiais.12 Com isso 

tornaria mais visível o campo operatório diminuindo a chance de desgaste 

indesejável ou iatrogênico da estrutura dental sadia.  

A restauração de dentes tratados endodonticamente constiuti 

procedimento complexo que envolve necessidade de restabelecer 

biomecanicamente dentes enfraquecidos devido à perda estrutural.13 A perda de 

mais da metade da estrutura coronária, causada por cáries, fratura ou extenso 

preparo cavitário determina a necessidade de uso de pinos.14 Nesse sentido, 

pinos de fibra de vidro têm se tornado cada vez mais a alternativa de primeira 

escolha na substituição aos pinos metálicos.15 

Quando o tratamento endodôntico falha, ou mesmo diante da 

indicação de retratamento endodôntico por finalidade protética, um novo acesso 

aos canais radiculares deve ser realizado para permitir efetiva limpeza, 

formatação e nova obturação dos canais radiculares.16 A presença de pinos de 

fibra de vidro cimentados intracanal pode ser um agravante dessa situação. 

Esses pinos podem falhar por fratura sem comprometer o remanescente 

dental17, o que determina também a necessidade de remoção dos mesmos. Por 

outro lado, a presença de pinos de fibra de vidro pode dificultar o retratamento 

de dentes com infecções periapicais via coroa.18 Essas condições clínicas, 

implicam na necessidade de usar métodos atraumáticos e eficientes para 

removê-los evitando-se procedimentos cirúrgicos.18 Nesse sentido, vários 

métodos para remoção de pinos de fibra de vidro têm sido utilizados, tais como: 

desgaste do pino com brocas ou ainda a utilização de vibração ultrassônica com 

insertos.18 A utilização do microscópio operatório associado aos insertos de 

ultrassom tem sido reportado como método eficiente, pela visualização 

adequada do campo operatório, permitindo maior visualização de detalhes 

anatômicos e estruturais19, e com isso se evite desgastes desnecessários.  
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Outra opção mais recente que pode auxiliar na remoção de pinos de 

fibra de vidro é o planejamento virtual.20 O acesso guiado a partir do volume 

tridimensional gerado por tomografias computadorizadas de feixe cônico tem 

sido adotado com vistas à confecção de direcionamento adequado para a 

remoção do pino de fibra.21 Com isso tornam mais previsíveis os limites 

anatômicos da raiz, minimizando a ocorrência de desgaste indesejável ou 

iatrogênico da estrutura dentinária. O planejamento virtual do acesso leva em 

consideração a anatomia radicular22-24, orienta a cavidade de acesso para 

remoção de pinos de fibra de vidro cimentados adesivamente e facilita o 

procedimento clínico, tornando-o mais seguro por preservar estrutura radicular.20 

Nos limites do nosso conhecimento, nenhum estudo avaliou a 

eficiência do uso de cimento de ionômero de vidro em substituição à resina 

composta fluida para selar câmaras pulpares e também o uso de turbinas de alta 

rotação com iluminação de LED branca ou ultravioleta com vistas a evitar a 

remoção iatrogênica de dentina sadia durante a cavidade de acesso para 

retratamento endodôntico. Da mesma forma, também dentro dos limites do 

nosso conhecimento, nenhum estudo avaliou a eficiência e eficácia do uso de 

acesso guiado comparado a protocolos de insertos ultrassônicos e pontas 

diamantadas usadas em associação com microscopia operatória na remoção de 

pinos de fibra de vidro. O tempo de execução de tais procedimentos também 

deve ser considerado para que essas técnicas possam se popularizar. Mostra-

se pertinente e oportuno o desenvolvimento de estudos que avaliem esses 

protocolos e favoreça a geração de conhecimento para que clínicos possam 

executar protocolos com maior previsibilidade e menor riscos aos pacientes. 
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2. OBJETIVOS 

2.1. Objetivo Geral 

Avaliar métodos de acesso de condutos radiculares em dentes 

molares superiores restaurados com resina composta ou ionômero de vidro e 

remoção de pinos de fibra de vidro em função da sua eficiência e efetividade. 

 

2.2. Objetivos Específicos 

Objetivo específico 1  

Capítulo 1 - Handpiece lighting and glass ionomer filling pulp chamber on 

dentin removal during root canal retreatment  

Avaliar o efeito do uso de turbina de alta rotação equipada com luz 

branca ou violeta e do uso de ionômero de vidro ou resina fluida no assoalho na 

câmara pulpar na restauração de molares superiores tratados endodonticamente 

na remoção de dentina sadia no acesso endodôntico para retratamento 

 

Objetivo específico 2 

Capítulo 2 - Fiber post removal using guide access, ultrasonic inserts and 

diamond burs – Analysis of efficiency and effectiveness. 

Avaliar o efeito da técnica de insertos ultrassônicos, pontas 

diamantadas e acesso guiado na efetividade e eficiência de remoção de pino de 

fibra de vidro mensurando tempo consumido, perda de dentina, perfuração 

radicular e desvio do canal radicular em molares superiores. 

 

Objetivo específico 3 

Capítulo 3 - Guide access and ultrasonic inserts under operatory 

microscope as an alternative technique to failure in fiber post. 

Apresentar relatos de casos clínicos que trasladam conhecimento 

obtido nos estudos laboratoriais acerca da remoção de pino de fibra de vidro com 

acesso guiado abordando vantagens, limitações e necessidade de avanços 

tecnológicos nessas técnicas. 
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3. CAPÍTULOS 

3.1. Capítulo 1 – Artigo submetido ao periódico Brazilian Dental Journal 

Handpiece lighting and glass ionomer filling pulp chamber on dentin 

removal during root canal retreatment 

Marcio Alex Barros Gomes1, Igor Firmino Pereira Leão1, Laís Rani Sales 

Oliveira1, Renata Afonso da Silva Pereira1, Priscilla Barbosa Ferreira Soares2, 

Carlos José Soares1 
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Research Group, Dental School, UFU – Universidade Federal de Uberlandia, 
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Short title: Dentin removal in retreatment reaccess  

 

Corresponding author: 
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3.2. Capítulo 2 – Artigo a ser enviado para publicação no periódico Journal 

of Endodontics 

 

Fiber post removal using guide access, ultrasonic inserts and diamond 

burs – Analysis of efficiency and effectiveness. 

Marcio Alex Barros Gomes1, Camilla Christian Gomes Moura2, Lucas Raineri 

Capeletti3, Gustavo Silva Chaves4, Daniel de Almeida Decurcio4, Monise de 

Paula Rodrigues1, Carlos José Soares1 

 

1 Department of Operative Dentistry and Dental Materials, School of Dentistry, 

Federal University of Uberlândia, Uberlândia, Minas Gerais, Brazil. 

2 Department of Endodontics, School of Dentistry, Federal University of 

Uberlândia, Uberlândia, Minas Gerais, Brazil. 

3 Aria Institute, Brasília, Brazil.  

4 Department of Endodontics, School of Dentistry, Federal University of Goiás, 

Goiânia, Goiás, Brazil.  

 

Short title: Dentin removal in fiber post removal  

Keywords: Fiberglass post removal, dentin removal, root perforation, canal 

alignment. 
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ABSTRACT 

Introduction: Fiber post can fracture and root canal can need to be retreated 

demanding the necessity of fiber post removal. The undesirable root dentin 

removal and the possibility of root perforation make this process a challenge 

procedure. The aim of this cone beam–computed tomographic study was to 

evaluate the influence of the fiber post removal technique on the root dentin 

removal, the preservation of the original root canal alignment and the root 

perforation after fiber post removal. Methods: Thirty extracted human maxillary 

molars with fully formed apices and were randomly assigned to 3 groups:  mic-

Ult, FGP removed using ultrasonic inserts with microscopy magnification; mic-

DiB, FGP removed using diamond burs with microscopy magnification; and Endo-

G, using endodontic guide access. The root canal accesses were performed 

using rounded diamond bur and microscopy magnification. Samples were 

scanned initially, after root canal access and after FGP removal. The CBCT 

images were reconstructed by using InVesalius for resin volume of structure 

removed and Mimics softwares (Materialise) to evaluate the root canal alignment 

and the root perforation. The time spent for root canal access and FGP removal 

were recorded. Results: The volume of the resin composite removed for root 

canal access were similar for all groups, proving the standardization of this 

process. Endo-G showed a greater preservation of the original root canal 

alignment, caused less root dentin removal and spent less time than mic-Ult and 

mic-DiB. The time consumed. Conclusions: Within the limitations of this study, 

Endo-G may lead to a better preservation of the original canal alignment, save 

root dentin structure and consume less time during FGP removal compared with 

mic-DiB and mic-Ult. 

 

Keywords: Fiberglass post removal, dentin removal, root perforation, canal 

alignment. 

Significance: The use of guided endodontics has been used in complex 

conditions to reduce the possibility of iatrogenic effects and excessive dentin 

removal. For removing FGP the use of guided endodontics demonstrated to be a 

promising alterative. 
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INTRODUCTION 

The adhesively cemented fiberglass posts may be removed due the 

post fracture1-5, or  when the tooth require endodontic retreatment6-8. Mechanical 

removal using drills, specific devices developed by post manufactures, or 

ultrasonic methods have been used to FGP removal7-12. These techniques may 

generate complication such as excessive loss of tooth structure13, deviations in 

the root canal path, perforation and heating8,14, which is a particular concern when 

using ultrasonic vibration12. The operator experience can also influence the 

quantity of surround dentin removed and time consumed for post removal8,10. 

Recently, three-dimensional guided removal posts have been proposed as 

alternative to the conventional techniques15-17. Guided endodontic was initially 

developed to access calcified root canals18,19. This concept combines information 

obtained by cone beam computed tomography (CBCT), surface scanning of teeth 

or models, and virtual planning to obtain a prototype guide used to endodontic 

access9,19,20. According to current literature, this method presents precision21, 

preserve the tooth structure, avoid perforations, reduces working time, and is not 

influenced by the operator's experience19. 

To date, on the best of the author’s knowledge there are no studies 

that compare the dentin loss of and the alteration of the canal transportation 

promoted by FGP removal using guided endodontics, compared with ultrasonic 

inserts and diamond burs. The aim of this in vitro study was to evaluate the time 

consumed, the dentin loss and the canal transportation promoted during the 

removal of FGP by using endodontic guide, ultrasonic or diamond drills through 

CBCT associated with 3D reconstruction softwares analysis. The null hypothesis 

was that the endoguide would not reduce the time consumed for FGP removal 

and would not in difference between the methods. 

MATERIAL AND METHODS 

Teeth selection, endodontic treatment and fiber glass post cementation  

Thirty freshly extracted maxillary first permanent human molars with 

fully formed apices were used in accordance with the local ethics committee 

(protocol 85533718.1.0000.5152). The teeth had the lingual cusp and coronal 
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portion removed and the pulp roof was removed simulating the structured 

compromised teeth that required endodontic treatment. The teeth were 

embedded in polystyrene resin (Crystal, Piracicaba, SP, Brazil) and mounted in 

a polyacetal device designed for this study that allowed the stabilization and 

standardization of the positions during all procedures (Figure 1).  

The endodontic treatment was performed using Logic system (Easy 

Equipamentos, Belo Horizonte, Brazil) for root canal preparation, then the root 

canals were filled with gutta-percha and resinous sealer, AH Plus (Dentsply, 

Pennsylvania, USA). The root palatal canal was prepared with 2/3 of root length, 

leaving at least 5mm of endodontic filling material the fiber glass post (#2, 

WhitePost, FGM, Joinvile, SC, Brazil) was cemented using self-adhesive resin 

cement (Rely U200, 3M Oral Care, St. Paul, MN, USA). 

Cone beam computerized tomography (CBCT) images and FGP removal 

The initial CBCT images were taken with the XP 68 Prexion 3D, 

(Tokyo, Japan) device at 110 kV, 6.19 mAs, using a FOV of 5cm. The root canal 

access of all teeth was performed using rounded diamond bur (#1014, KG 

Sorensen) and Endo-Z bur (Prima Dental, Gloucester, New England) to access 

the FGP into the entrance of the root canal. The CBCT images were obtained 

after root canal access following the same protocol. The teeth were randomly 

allocated in three groups for FGP removal: 

Mic-Ult: FGP was removed using E3D and E2D ultrasonic inserts 

(Helse, São Paulo, SP, Brazil) accoupled to an ultrasonic device (Newtron 

Satelec, Merignac, France) with clinical microscopy magnification (OPMI Pico 

Zeiss, Jena, Germany); 

Mic-DiB: FGP was removed using rounded diamond bur (1011 HL, KG 

Sorensen, Barueri, SP, Brazil) accoupled a high-speed handpiece (Dabi-Atlante, 

São Paulo, Brazil) with clinical microscopy magnification (OPMI Pico Zeiss, Jena, 

Germany) under continue irrigation with saline solution; 

Endo-G: FGP was removed using prototyped endodontic guide with 

drill diameter according to the endodontic post length and diameter (Ref 103.395, 
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Neodent, Curitiba, Brazil) at 950 rpm and 5-Ncm torque. Initially, the teeth were 

scanned to generate the STL file, which was uploaded to a guided implant 

software (CoDiagnostiX, Dental Wings, Montreal, Canada) and the access was 

planned to all samples with a 1.3mm diameter drill (Ref 103.395, Neodent, 

Curitiba, Brazil) from the beginning to the end of the post. The 3D-printing of the 

guide was performed by a Moonray DLP 3D-Printer (Sprintray, Los Angeles, 

USA) with a Surgical Guide Resin (Sprintray, Los Angeles, USA). The guide 

made every two samples was tested in model to assess adaptation to the 

supporting structures, insertion axis, mismatch or any alteration that could 

change the accuracy of the guided access.  

The FGP removal was confirmed when the gutta-percha was detected 

by suing microscopy magnification for groups Mic-Ult and Mic-DiB and at the end 

of the bur planned length penetration for Endo-G. The time spent for root canal 

access and fiber post removal was recorded for all specimens. The CBCT images 

were obtained again after fiber post removal.  

Analysis of dentin removal during root canal access and FGP removal 

Evaluation of tooth structure wear was performed using InVesalius 

software (Renato Archer Information Technology Center, Campinas, São Paulo, 

Brazil) on an Macbook Air, operational system Sierra 10.12.6 (Apple Inc, 

Sunnyvale, California, USA). The threshold was established by gradually 

increasing the minimum density value until the support was wholly excluded from 

the image. The initial and final volume of enamel and dentin of each tooth was 

calculated in cubic millimeters. The volume of  tissue removed at the coronal 

opening and FGP removal was calculated using the following formula: Vr= Vt-Vf, 

where the Vt was the volume of tooth after tissue removed at the coronal opening 

and Vf was the volume of tooth after FGP removal.  

Qualitative analysis of root canal alignment and root canal perforation 

The different hard tissues visible on CBCT images were identified 

using interactive medical imaging software (Mimics 16.0; Materialise, Leuven, 

Belgium). Segmentation of the tooth structures and restorative materials were 

accomplished based on image density thresholding. The 3D reconstruction was 
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used for define the root alignment and to generated the 3D reconstructed images 

before and after fiber post removal that were qualitatively evaluated by 3 

experience professionals regarding the alteration of root canal alignment and the 

presence of root canal perforation following the scores: 

a. Score 0 – no root canal alignment alteration and no root perforation; 

b. Score 1 – small alteration without apical center modification and no 

root perforation; 

c. Score 2 – moderate alteration with apical center alteration without root 

perforation; 

d. Score 3 – Severe alteration with root perforation. 

 

Statistical analysis 

Volume of dentin (mm3) and time spent (minutes) data were tested for 

normal distribution (Shapiro-Wilk) and equality of variances (Levene test), 

followed by parametric statistical tests. One-way analysis of variance (ANOVA) 

was followed by the Tukey test. The qualitative analysis of root canal alignment 

and root perforation were subjected to the chi-square test. All tests used statistical 

significance of  = 0.05 level of and all statistical analyses were carried out with 

Sigma Plot version 13.1 (Systat Software Inc., San Jose, CA, USA). 

 

RESULTS 

Time spent for root canal access using microscopy and diamond burs 

and for fiber post removal are shown in Fig. 2. Similar time was spent for root 

canal access for all groups (P = 0.200). The fiber post removal using microscopy 

and ultrasonic inserts spent significantly more time than microscopy and diamond 

burs protocol. The use of Endo-G for fiber post removal spent significantly less 

time than both other techniques.  

The volume of resin composite removed during for root canal access 

using microscopy and diamond burs and the volume of root dentin removed 

during the fiber post removal are shown in Fig. 2. Similar volumes of resin 
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composite were removed during root canal access for all groups (P = 0.203). The 

fiber post removal using microscopy and diamond burs caused significantly more 

root dentin removal than when used microscopy and ultrasonic insert protocol (P 

< 0.001). The use of Endo-G for fiber post removal resulted in significantly smaller 

volume of root dentin removal time than both other techniques (P < 0.001).  

The frequency root canal transportation, the root canal perforation and 

the representative 3D reconstruction of specimens for all groups before and after 

fiber post removal are shown in Fig. 3. Fiber posts removed using 

microscopy/ultrasonic insert and microscopy/diamond burs caused significantly 

more root canal alignment alteration and root perforation than Endo-G (P < 

0.001).  

 

DISCUSSION 

This is the first study comparing dentin loss and treatment duration 

promoted by FGP removal using guided access, ultrasonic and diamond burs in 

molars. The null hypothesis was rejected as guided access outperforms the other 

techniques in the investigated parameters. These finds are confirmed recent 

clinical reports which demonstrated that fiber post removal using endodontic 

guide is safer, maintain the axis of the drill in the root canal axis and contribute to 

the preservation of root structure15-17. This method was compared to ultrasonic 

devices and burs which are generally used for disassembly the FGP7, 8. 

The use of conventional diamond burs to remove FGP is usually 

carried out through a hole in the center of the post and for additional milling with 

large-diameter drills9,11. This kind of removal process is prone to accidents as it 

is difficult to control high-speed burs within small space of root canals, which tend 

to slip off the surfaces8. This situation was noted in current study as high amount 

of surround dentin was removed in the drilled group. This protocol also caused 

the alteration of root canal alignment and resulted in one specimen with root canal 

perforation. Ultrasonic devices are also commonly used for the removal of luted 

posts being related to reduced quantity of dentin removed and risk of root 
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perforation13. The ultrasonic energy is not transmitted to the post and the cement 

as occurs on metal posts8. The resin-based cements neutralize the ultrasonic 

vibrations and fiber post/resin cement removal occurs mainly by the action of 

ultrasonic cutting tips which turns the dental structure wear unavoidable. The 

ultrasonic insert protocol spent significantly considerably more time than other 

techniques and also caused root dentin perforation in two specimens. Ultrasonic 

inserts used into the root canal can heat the dentin12, needs clinical experience, 

familiarity in handling ultrasonic devices10, and use of magnification13. Post 

removal with ultrasonic tips may took longer than when associated with drill 

method, which is in part confirmed by current literature22. 

Other alternatives for FGP removal as the use of Er:YAG laser12, and 

specific kits have been evaluated8,9,11,23. It has been demonstrated that 

referred methods are faster than ultrasonic tips11,12,23,24. However, in most 

cases the type of fiber post is unknown and removal kits are ineffective because 

they are specifically designed by their respective post systems9,11.  Guided 

endodontic emerges as a new alternative for management of complicated cases 

of FGP removal15-17. resulting in faster and secure procedure than conventional 

methods. Even for an experienced endodontist using operating microscope, 

conventional access with diamond burs or ultrasonic inserts resulted in more 

dentin wear, alteration on the root canal alignment and root dentin perforation 

during post removal than guided removal. Previous studies evaluating the use of 

endodontic guides for access simulated calcified canals demonstrated lower 

dentinal loss and working time, and higher canal location than conventional 

technique regardless of previous professional experience25. Although the 

present study did not compare the performance of removal methods depending 

on the operator's skills, it is evident that the use of virtual guided planning for FGP 

removal significantly decreases the chances of iatrogenic occurrences. However, 

it is important emphasize that this method can also result in deviation of root canal 

axis as observed in one sample, indicating that it’s the utmost importance perform 

radiographic images during the post removal to avoid catastrophic occurrences.  

Another point of interest in current study was determine the role that 

the access cavity would play in total dentin removal. For this purpose, 
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intermediate CBCT images were performed after design the access cavity, with 

no statistical differences found between the groups in this stage. Although pre-

clinical studies have used microtomographic images for analysis of canal 

deviation and changes in dentinal volume promoted during post removal11,13. 

the use of CBCT was chosen because this is the image exam used for planning 

the treatment. 

Despite the promising results of studies enrolling the guided 

endodontics approach18, is important to emphasize that in 3 samples were 

observed expressive amounts of residual materials on the root canal walls. These 

residues were also observed in drills and ultrasonic groups, as previously 

demonstrated by other studies23,24. Most fiber post removal techniques leave 

cement, gutta-percha, or fiber post residues on the dentin walls which is 

undesirable9,11,23,24. In this way, some improvements need to be performed 

for use guided post removal as the development of special drills to differential cut 

of fiber post and intermediate restoration, that allow better irrigation and avoid 

temperature increase17. and the specific design for posterior tooth due the limited 

accessibility in the posterior area16,21. The absence of a model that mimics the 

insertion of the endodontic guide in upper molar region was the major limitation 

of the present study as the samples were not inserted in jaw models, which may 

have facilitated the post removal and reduced the total time necessary for the 

procedures. This might have not been a source of inaccuracy as all the tooth 

were included similarly. In conclusion, within the limitations of this in vitro study, 

the guided endodontics access reduces the treatment duration and amount of 

dentin loss promoted during the fiber post removal.  
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FIGURES AND LEGENDS 

 

Figure 1. A. Polyacetal device with 10 samples fixed for root canal access and 

FGP removal; B. prototyped printed guide installed and fixed on the pared 

specimens; C. Root canal access finalized with visualization of FGP (red arrow); 

D. FGP removal finalized with visualization of gutta-percha (red arrow); E. 3D 

reconstructed images of specimens after root canal access; F. 3D reconstructed 

images of specimens after fiber post removal. 
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Figure 2. A. Time (minutes) spent for root canal access using microscopy 

visualization and diamond bur; B. Time (minutes) spent for FGP removal by using 

three protocols; C. volume of root dentin removed (mm3) after root canal access 

for all groups using spherical diamond bur; D. volume of root dentin removed 

(mm3) after FGP removal using three protocols; different letter means significant 

difference among tested protocols (Tukey test, P < 0.05).   
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Figure 3.  Representative 3D images of specimens before and after root canal 

access and FGP removal using all protocols; A. specimens of Mic-Ult group 

showing considerable root dentin removal located closer to pulp chamber; red 

arrow shows the root perforation; B. specimens of Mic-DiB group showing 

considerable root dentin removal along the entire root canal; red arrow shows the 

root perforation; C. specimens of Endo-G showing consistently less root dentin 

removal along the entire root canal; D. distribution of root canal alignment 

alteration and root dentin perforation; different letter means significant difference 

among groups (Qui-square test, P < 0.05).    
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Guided access and ultrasonic inserts under operatory microscope as an 

alternative technique to failure in fiber post. 

 

ABSTRACT 

This study presents two cases report of fiberglass post (FGP) removed by using 

digital planning endodontic guide. The first clinical case demonstrated a 

successful protocol for removal a fractured FGP cemented adhesively in a 

maxillary lateral incisor. The second clinical case shows the therapeutic 

alternative in unsuccessful removal of fiber posts by guided access. After the 

virtual planning made by CBCT and the oral cavity scanning, during the removal 

procedure there is any deviation in the intended direction evaluated by trans 

operative radiographs. This procedure avoided iatrogenic procedures, the wear 

of the fiber post may also be performed by ultrasonic diamond inserts under 

microscope magnification, considering it a possible alternative to continue the 

fiber post removal. The endodontic guide has been gained popularity and shows 

a promising alterative for FGP removal, however the planning is complex and the 

execution can be associated with constant x-ray evaluation. 

 

INTRODUCTION 

Fiberglass posts (FGP) have been increasingly used due to their 

excellent aesthetic properties, low cost and biomechanical properties.1 Flexural 

strength and modulus of elasticity similar to dentin optimize the stress distribution 

to the root dentin, reducing the chances of catastrophic fractures.2,3 Although 

FGP has clinical success greater than 90%,4 failures can occur, which are always 

undesirable and can compromise the maintenance of the tooth. The most 

frequent complication is post debonding; which is influenced clinically by many 

factors, such as the amount of remaining dental structure, occlusal pattern, 

periodontal status, parafunction, presence of ferrule, and quality of bonding 

interaction mediated by root dentin and FGP surface treatement.4-7   
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The treatment of the adhesive surface, the absence of bubbles and 

porosity and the thickness of the cement layer influences the performance of the 

restorations.6 Endodontic procedures performed before the luting of FGP may 

jeopardize the cement-dentin bonding interaction.8 Endodontic failures can also 

compromise the longevity of restored teeth, requiring its removal the FGP for 

performing the endodontic retreatment. The similarity of color between root 

dentin, the cement layer and the FGP, associated to the improvement of adhesive 

systems has made the removal of FGP a complex challenging.9 The FGP can be 

removed by fragmentation within the root, which can result in accidental dentin 

removal and severe complications.10 Previous endodontic treatment and 

preparation with drills for post installation reduces the dentin thickness in critical 

areas, weakening the root structure.11 During the removal of FGP careful 

attention should be done regarding the dimensions of the access cavity 

preparation, the diameter and length of the FGP and the compatible dimensions 

of the instrument used for FGP removal, in order to minimizing iatrogenic removal 

of healthy dentin, predisposing to root fracture.12 

The most commons methods used to remove FGP are drills,13,14 

removal kits for a specific FGP,9 ultrasonic inserts,14 and recently three-

dimensional (3D) guided endodontics.12 The endodontic guide was generated 

from the perspective initially used in the implantology, for the installation of guided 

implants. The clinicians started to use the 3D information obtained from cone 

beam computed tomography (CBCT) associated with the information obtained 

through intraoral scanning to create a guided virtual planning.15,16 This technique 

has improved the performance of apical surgeries,16 the location of calcified 

canals in previously traumatized teeth,16-19 and also FGP removal.10,12 

The 3D guided endodontics consider the root anatomy and canal 

direction to realization of the access cavity and FGP removal.10,12 This protocol 

has been described to make the procedure safer, more predictable, and can also 

preserve greater amount of root dentin.16 However, clinical reports of its use for 

removing FGP have not raised questions regarding the limitations of the guided 

procedure, only extolling its advantages. Thus, the aim of these two case reports 

were to describe a successful FGP removal using guided endodontics and also 
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the limitations of the technique when the direction of access does not match that 

of virtual planning. 

CASE REPORTS. 

Both cases presented were referred by clinicians to endodontics 

specialist to remove a fractured FGP, aiming to installing another post and 

indirect restoration. The referrers did not send any information about the brand 

and model of the FGP used, or which cement was used for FGP cementation. 

Patients received information regarding technical complexity of FGP removal, the 

alternative protocols were presented with limitations and risks, them they decided 

for endodontic guided removal. An informed consent form was signed allowing 

the scientific use of their images. 

Case 1 

An 80 years old male patient attended the dental office with crown and 

FGP fractures of tooth right central incisor (Fig 1A). There was a necessity for 

new indirect restoration, after the removal of the FGP. On the initial periapical 

radiograph, extension of the FGP was checked locating at the middle third of root 

(Fig 1B). A CBCT scan (Morita Accuitomo 80; J Morita, Kyoto, Japan) was 

requested for virtual planning and a silicon impression was taken from the upper 

jaw using a polyvinylsiloxane impression material (Elite HD, Zhermack, Badia 

Polesine, Italy). The patient was scheduled for a new consultation, considering 

the time interval necessary for planning and executing the guide. The model was 

scanned (7 Series Dental Wings, Montreal, Canadá) and aligned with the CBCT 

data using software CoDiagnostiX (Dental Wings, Montreal, Canadá) to generate 

a virtual guide. The CBCT specifications were: field of view 5 cm, 16 bits; 481 

images; voxel size 0,125 mm3. The association of the data obtained enabled the 

3D impression of the endodontic guide (Moonray S, Sprintray, Los Angeles, 

California). In the following consultation, the guide was tested, confirming the 

adequate adaptation. Due to the good retention, fixing screws were unnecessary 

(Fig 1C).  
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Under constant irrigation with saline solution (Cristália, Itapira, Brazil) 

the procedure was performed using a drill (Ref 103.395, Neodent, Curitiba, Brazil) 

in an endodontic engine (XSmart plus, Dentsply, Pennsylvania, USA) with 950 

rpm and 4N of torque. At each 3 mm of drill penetration depth, the procedure was 

stopped, the guided removed and a periapical radiograph obtained with a digital 

sensor (Fit T2, Microimagem, Indaiatuba, Brazil) using a portable X-ray device 

(Diox, Microimagem, Indaiatuba, Brazil) This procedure aimed to ensure that the 

direction of drill remained consistent with the root anatomy as previously planned 

(Fig 1D). Complete removal of the FGP was confirmed by clinical analysis and 

radiographic image (Fig 1E). All the procedure was performed without 

anesthesia, under constant irrigation with saline, without any painful complaints 

from the patient. After removing the FGP, a temporary crown with intraradicular 

retention was performed, giving the patient esthetics and tooth function. The 

patient was returned to the referred professional for definitive rehabilitation. 

Case 2 

Female patient, 45 years old, was referred by another professional 

after a failed attempt to remove a FGP. According to the referred professional, a 

rounded diamond bur in handpiece and direct vision had been used. In the first 

consultation, a periapical radiographic examination confirmed the deviation from 

the original direction of FP on tooth # 13 (Fig 2A). The data obtained by CBCT 

field of view 5 cm, 16 bits; 481 images; voxel size 0,125 mm3 (Morita Accuitomo 

80; J Morita, Kyoto, Japan) and the oral cavity scanning made by Trios (3Shape, 

Copenhagen, Denmark), were used for virtual planning using the software 

OrthoAnalyzer (3Shape, Copenhagen, Denmark). A virtual guide was created, 

the model was exported as a standard tessellation language (STL) file, was 

printed in a 3D printer (Moonray S, Sprintray, Los Angeles, California, USA) for 

guide printing. At the next consultation, under local anesthesia, the guide was 

adapted and stabilized by fixation according to criteria defined by Lara-Mendes 

et al.18 

The removal of FGP was initiated according to the same protocol 

described on case 1. It was observed in the second radiographic a continuation 
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of root canal deviation which probably would result in lateral root perforation (Fig 

2B). It was opted to suspend the initial plan defined for removing the FGP 

changing the alterative for using ultrasonic diamond inserts (Helse ultrasonic, 

São Paulo, Brazil). After absolute isolation and use of a gingival barrier, using an 

operating microscope (OPMI Pico Zeiss, Jena, Germany), the FGP removal was 

continued with ultrasonic tip E3D (Helse Ultrasonic, São Paulo, SP, Brazil) 

coupled to an ultrasonic device (Neo, Dabi Atlantic, Ribeirão Preto, SP, Brazil) at 

power 20%, without refrigeration. Every 5 seconds, irrigation was performed with 

10 mL of saline solution to remove residues, generating cooling of the dental 

structure and minimizing damage to the periodontal ligament. The delimitation of 

the FGP and dentin structure was clear (Fig 2C), which facilitated the procedure, 

but did not prevent undesirable removal of healthy dentin in some portions of the 

canal. After progressive intervention, it was possible to identify the gutta-percha 

(Fig 2D), indicating that the FGP removal had been completed. To confirm, a 

radiographic examination was performed (Fig 2E). Temporary restoration was 

carried out and the patient was returned to the refereed professional. Due to 

successive interruptions for irrigation and cooling, the time consumed with this 

procedure was approximately 3 hours. 

Post removal with endodontic guide proved to be quite effective in 

case 1, where no previous attempt to remove it had been made. In case 2, where 

the tooth had been previously manipulated by another professional, indicating a 

lateral deviation, the technique proved to be inadequate, as the professional did 

not return to the original direction of the root canal. In such case, the careful use 

of ultrasonic inserts associated with magnification by an experienced professional 

was more effective. 

 

DISCUSSION 

The removal of FGP using the 3D endodontic guide proved to be an 

effective technical option with preservation of root dentin in case 1, with less time 

spent and professional fatigue during the procedure. In fact, the use of guided 

technique has been associated to less time consuming, both by experienced 
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specialists and by recently graduated clinicians.16,20 The accuracy and 

reproducibility of endodontic guide to access cavity preparation was assessed in 

vitro,21,22 and in vivo.23 These studies confirmed that unlike conventional 

procedures, using special drills or tips for locating the canals, the guides can be 

used by any professional with minimal deviation.21-23 However, most of studies 

that have been used endodontic guides is restricted to the applicability in calcified 

canals,17 anatomic variations,25 or apical surgeries.26 The use of this technique 

for removing FGP have been also indicated,10,12,24 however technical adjustments 

must be made for the best results.12 

In case 2, in which the root canal was previously deviated due to 

inadequate access under high speed diamond bur, the use of drills in a guided 

access was unable to return the original canal path and the deviation was 

maintained. Radiographs were taken every 3 mm of the drill's penetration to 

confirm the path, so the guided removal was interrupted before a possible 

accident, allowing a re-planning the access. At least two periapical radiographs 

at different angles during guided access have been recommended to calcified 

anterior teeth,18 and in fact this is an essential precaution also when performing 

guided FGP removal. In fact, during guided access is expected the possible bur 

deviation ranging from 0.14 mm,22 to 0.47 mm,23 depending on the region 

evaluated, which has been classified as acceptable accuracy.23 Although it is not 

possible to explain exactly the reasons for the deviation observed in this case, 

some hypotheses can be raised: such as the use of implant drills whose design 

and diameter are not specific for removing FGPs, and even the interference that 

the FGP may have in the CBCT image and consequently in the virtual planning. 

The continuity of removal using ultrasonic inserts associated with 

microscopy magnification was successful, probably due to the great experience 

of the professional. However, the isolated use of ultrasonic inserts consumes a 

considerable time,9 and without very well-established criteria can generate an 

increase in temperature on the external surface of the root,27 in addition to 

excessive and iatrogenic dentin removal.28 The heating generated during this 

process can potentiate ligament necrosis as demonstrated previously.27 Guided 

endodontic access also result in dentin loss,20 but in a concentric pattern, in 
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opposition to conventional access using magnification which leads to 

unpredictable destruction of root structure despite of the experience of the 

operator. 

Despite the lack of reports of root perforation when performing guided 

endodontics to coronal access,16 it is not possible to make the same statement 

when using it to remove FGP, as case reports are still scarce. Among the factors 

that may be related to the success of guided endodontics, the CBCT image has 

a considerable value.16,23 CBCT devices whose voxel size is larger, does not 

allow the visualization of small diameter canals,23 and probably also interfere in 

the planning of FGP removal, although there is still no data in the literature. 

Before requesting the CBCT from the patient, the professional needs to 

recommend a radiology center whose equipment meets the requirements 

necessary for endodontic planning, considering that to create higher resolution 

images the voxel size must be reduced.29 Another factor potentially capable of 

influencing virtual planning is the method for obtaining the guide, whether 

performed by oral scanning or scanning the models.19 The two related cases used 

different methods to obtain the intraoral impression. The use of conventional 

impression, followed by the scanning of a gypsum cast, increases the number of 

steps and consequently can result in summative of small interferences in the final 

result.30 Therefore, the case 1 would be prone although this is not considered 

essential to achieve success in the procedure.16 Dentin thickness should also 

always be considered when planning guided procedures, as this results in the 

demand for smaller diameter drills,22 or even the development of drills with taper 

that accompany the root canal.12 Especially when it comes to removing the 

removal of fiber posts, there are still no specific drills for removing this material, 

using the precepts developed for access to calcified root canals. The 

development of specific drills for removing fiber posts can further improve the 

success of the cases by reducing excessive wear, as well as the possibility of 

deflection of the drill and guide, with consequent deviation of the path. 
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CONCLUSION 

The use of endodontic guided access is a viable alternative for FGP 

removal, although preexisted deviations in the long axis of the root canal may not 

be corrected. The use of high resolution CBCT should be recommended for 

planning, as well as the use of reconstruction software that minimize the effects 

of electron spreading by the FGPs. The performance of trans-operative 

radiographs with the drill in position at different depths, is essential for checking 

the removal direction, reducing the risk of complications such as root perforation. 

Laboratory and clinical studies seeking to specifically access guided FGPs 

removal are needed. 
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FIGURES  

 

  

Figure 1. A. Initial clinical aspect of the fractured fiber post inside the root canal 

right central incisor; B. Initial X-ray of right upper central incisor with fractured 

fiber post; C: Initial positioning of the access guide with perfect adaptation to 

dental surfaces; D. Transoperative X-ray with bur to check the wear direction; E: 

X-ray with #15 endodontic file in contact with gutta-percha, ensuring complete 

removal of the fiber post. 
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Figure 2. A. Initial X-Ray showing root canal deviation caused  by diamond round 

bur removal; B. Trans operative X-Ray with bur to check the wear direction, 

showing deviation from the desired path; C. intra-coronal microscopy view of the 

interface between the fiber post and root canal dentin; D. intra-coronal 

microscopy view of the gutta-percha, demonstrating that the desired fiber post 

removal depth had been reached; E. Final X-Ray showing complete removal of 

the fiber post. 
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4. CONCLUSÕES 

Dentro das limitações metodológicas destes estudos que envolveram 

dois estudos laboratoriais e um relato de caso clínico pode-se concluir que: 

a.  acesso com alta equipado com luz branca, independentemente do material 

restaurador usado na câmara pulpar, permitiu menor perda dentinária; 

b. O uso do cimento de ionômero de vidro facilita o acesso aos canais com 

redução da remoção de dentina do assoalho pulpar e menor número de 

paredes afetadas;  

c. A remoção de pino com guia endodôntico resulta em menor tempo de 

trabalho que o uso de ultrassom e menor perda estrutural que o uso de ponta 

diamantada e insertos em ultrassom; 

d. A remoção de pino com ponta diamantada resulta em maior transposição e 

alargamento do canal que quando realizado com ultrassom e guia 

endodôntico; 

e. Remoção de pino de fibra de vidro é um desafio para o clínico e necessita de 

avanço tecnológico e efetivo treinamento profissional para gerar eficiência e 

reprodutibilidade do procedimento. 
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ANEXOS 

Anexo 1 - Parecer do Comitê de Ética em Pesquisa – UFU 
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Anexo 2 – Normas do Periódico 1 - Brazilian Dental Journal 

Disponível em: <https://www.scielo.br/revistas/bdj/iinstruc.htm> 

    

INSTRUÇÕES PARA OS AUTORES 

• Escopo e política 

• Forma e preparação de manuscritos 

• Submissão de manuscrito 

 Escopo e política 

 
O Brazilian Dental Journal é um periódico científico com revisão por pares 

(sistema duplo-cego) que publica Artigos Originais Completos, Comunicações 

Curtas, Relatos de Casos e Revisões Convidadas, tratando das diversas áreas da 

Odontologia ou áreas afins, com acesso aberto. Apenas artigos originais serão 

considerados para publicação. Ao submeter um manuscrito, os autores devem 

declarar na carta de apresentação que o material não foi publicado 

anteriormente e não está sendo analisado por outra revista em versão eletrônica 

ou impressa. 

ENDEREÇO ELETRÔNICO PARA SUBMISSÃO 

http://mc04.manuscriptcentral.com/bdj-scielo 

OS MANUSCRITOS DEVEM SER ENVIADOS EM INGLÊS. Autores cujo idioma 

principal não seja o inglês devem ter seu manuscrito revisado por alguém com 

proficiência em inglês. Os manuscritos aceitos para publicação serão 

submetidos à Revisão Técnica para revisão da gramática e redação 

científica do inglês e para adequação do texto aos padrões da Revista. O 

custo da Revisão Técnica será cobrado dos autores. A submissão de um 

manuscrito ao BDJ implica na aceitação destes termos. A decisão de 

aceitação para publicação é dos Editores e é baseada na recomendação do 

Conselho Editorial e / ou ad hocrevisores. Autores de manuscritos não 

recomendados para publicação receberão um e-mail explicando a decisão. Os 

conceitos emitidos nos artigos publicados no BDJ são de responsabilidade 

exclusiva dos autores, não refletindo necessariamente a opinião do Conselho 

Editorial. 

Todos os manuscritos serão submetidos à revisão por pares. Autores e revisores 

serão mantidos anônimos durante o processo de revisão. Os artigos aceitos para 

publicação passam a ser propriedade da revista. 

 

https://www.scielo.br/revistas/bdj/iinstruc.htm
https://www.scielo.br/revistas/bdj/iinstruc.htm#01
https://www.scielo.br/revistas/bdj/iinstruc.htm#02
https://www.scielo.br/revistas/bdj/iinstruc.htm#03
http://mc04.manuscriptcentral.com/bdj-scielo
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O Brazilian Dental Journal é um periódico de acesso aberto, o que significa que 

todos os artigos publicados ficam disponíveis gratuitamente na Internet 

imediatamente após a publicação. 

O Brazilian Dental Journal manterá os direitos autorais e de publicação de todos 

os artigos publicados, incluindo traduções. Os usuários podem usar, reutilizar e 

desenvolver o material publicado na revista, mas apenas para fins não 

comerciais e desde que a fonte seja mencionada de forma clara e adequada. 

A Revista adota sistema de identificação de plágio (AntiPlagiarist - Software 

ACNP) 

O Brazilian Dental Journal é indexado pela base de dados DOAJ para acesso 

público. 

 Forma e preparação de manuscritos 

 
AS SEGUINTES DIRETRIZES DEVEM SER CUIDADOSAMENTE SEGUIDAS. 

Geral 

• • Os autores devem submeter o manuscrito em Word e PDF, contendo 

página de título, texto, tabelas, legendas de figuras e figuras (fotografias, 

micrografias, radiografias, desenhos esquemáticos, gráficos, imagens 

geradas em computador, etc). 

• • O manuscrito deve ser digitado em fonte Times New Roman 12, com 

espaçamento 1,5, margens de 2,5 cm de cada lado. NÃO USE letras em 

negrito, marcas d'água ou outros recursos para tornar o texto 

visualmente atraente. 

• As páginas devem ser numeradas consecutivamente, começando com o 

resumo. 

• Manuscritos completos são agrupados nas seguintes seções: 

1) Página de rosto 

2) Resumo e palavras-chave 

3) Introdução; Material e métodos; Resultados; Discussão 

4) Resumo em português (um item necessário para Serviços de 

Indexação da América Latina que será fornecido para autores não 

brasileiros pela revista) 

5) Agradecimentos (se houver) 

6) Referências 

7) Tabelas 

8) Legendas das 

figuras 9) Figuras 

• Todos os títulos das seções (Introdução, Material e Métodos, etc.) devem 

ser capitalizados em fonte normal (não em negrito). 

• Os resultados e a discussão NÃO DEVEM ser reunidos em uma única 

seção. 

o  
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• Comunicações breves e relatos de casos devem ser divididos em seções 

apropriadas. 

• Produtos, equipamentos e materiais: a razão social deve vir 

acompanhada do nome do fabricante, cidade, estado e país, entre 

parênteses na primeira citação. Para outras menções, apenas o nome do 

fabricante é necessário. 

• Todas as abreviaturas devem ser explicadas na primeira menção. 

Folha de rosto 

• A primeira página deve conter o título do manuscrito, um título curto 

(máximo de 40 caracteres, para ser usado como título corrido), nome (s) 

do (s) autor (es) (não mais que 6) e seu (s) Departamento (s), Escola (s) 

e / ou Universidade (s). NÃO INCLUA os títulos do autor (DDS, MSc, 

PhD, etc.) ou posição (Professor, Aluno de Graduação, etc.). 

• Fornecer nome e endereço completo do autor para correspondência 

(informar e-mail, telefone e fax). 

• A página de título deve ser carregada no site como um arquivo separado 

(não incluído no corpo do manuscrito). 

Manuscrito 

• A primeira página do manuscrito deve conter: título do manuscrito, 

ladrilho curto com no máximo 40 caracteres e NÃO o nome ou 

identificação dos autores. 

Resumo 

o A segunda página deve conter um resumo de no máximo 250 

palavras, declarando os objetivos, métodos, resultados e 

quaisquer conclusões extraídas do estudo. Não use tópicos e 

parágrafos e não cite referências no Resumo. 

o Uma lista de palavras-chave (não mais de 5) deve ser incluída 

abaixo do resumo em letras minúsculas, separadas por vírgulas. 

Introdução 

o Resuma o objetivo do estudo, dando apenas referências 

pertinentes. Não revise extensivamente a literatura 

existente. Indique claramente a hipótese de trabalho. 

Material e métodos 

o O material e os métodos devem ser apresentados com detalhes 

suficientes para permitir a confirmação das observações. Indique 

os métodos estatísticos utilizados, se aplicável. 

Resultados 
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o Apresente os resultados em uma seqüência lógica no texto, 

tabelas e figuras, enfatizando as informações importantes. 

o Não repita no texto os dados contidos nas tabelas e ilustrações. As 

observações importantes devem ser enfatizadas. 

o Não repita os mesmos dados em tabelas e figuras. 

o Descreva os dados estatísticos nesta seção. 

Discussão 

o Resuma as descobertas sem repetir em detalhes os dados 

fornecidos na seção Resultados. 

o Relacione suas observações a outros estudos relevantes e aponte 

as implicações dos resultados e suas limitações. Cite estudos 

pertinentes. 

o Apresente suas conclusões ao final da discussão, indicando como 

seu estudo é pertinente e / ou suas implicações clínicas. A 

apresentação das conclusões em tópicos deve ser evitada. 

Resumo em português (apenas para autores brasileiros) 

o O Resumo em português deve ser IDÊNTICO à versão em inglês 

(Resumo). NÃO INCLUA título e palavras-chave em português. 

Reconhecimentos 

o O apoio financeiro de agências governamentais deve ser 

reconhecido. Se for o caso, a assistência técnica ou assistência de 

colegas pode ser reconhecida. 

Referências 

o As referências devem seguir o estilo da Revista. Os autores devem 

consultar uma edição atual do BDJ para obter orientação sobre a 

citação de referências e a apresentação da lista de referências. 

o As referências devem ser numeradas consecutivamente no texto 

em ordem de citação, entre parênteses, sem espaço entre os 

números: (1), (3,5,8), (10-15). NÃO USE números sobrescritos. 

o Para artigos com dois autores, cite ambos os autores no texto, da 

seguinte forma: Ex: "Segundo Santos e Silva (1) ...". Se houver 

mais de 3 autores, cite apenas o primeiro autor e adicione "et 

al.". Ex: "Pécora et al. (2) relataram que ..." 

o Todos os autores de cada artigo devem ser incluídos na Lista de 

Referências, a menos que haja 7 ou mais. Neste caso, devem ser 

indicados os primeiros 6 autores, seguidos de "et al.". 

o A lista de referências deve ser digitada ao final do manuscrito em 

seqüência numérica. Não podem ser citadas mais de 25 

referências. 

o A citação de resumos e livros, bem como de artigos publicados em 

periódicos não indexados, deve ser evitada, a menos que seja 

absolutamente necessário. Não cite referências em português. 
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o As abreviaturas dos títulos dos periódicos devem estar de acordo 

com as usadas no Dental Index. O estilo e a pontuação das 

referências devem seguir o formato ilustrado a seguir: 

Artigos de periódicos 

1. Lea SC, Landini G, Walmsley AD. Um novo método para a avaliação 

das características de oscilação da escova de dentes motorizada. Am J 

Dent 2004; 17: 307-309. 

Livro 

2. Shafer WG, Hine MK, Levy BM. A Textbook of Oral Pathology. 4ª 

ed. Filadélfia: WB Saunders; 1983. 

Capítulo em um livro 

3. Walton RE, Rotstein I. Bleaching descoloridos dentes: interno e 

externo. In: Principles and Practice of Endodontics. Walton RE (Editor). 2ª 

ed. Filadélfia: WB Saunders; 1996. p 385-400. 

Mesas 

o Cada tabela com seu título deve ser digitada após o texto. As 

tabelas devem ser numeradas com algarismos arábicos. NÃO 

USE linhas verticais, letras em negrito e letras maiúsculas (exceto 

as iniciais). 

o O título correspondente deve aparecer no topo de cada tabela. 

o As tabelas devem conter todas as informações necessárias e ser 

compreensíveis, sem alusão ao texto. 

Figuras 

o A BDJ NÃO ACEITA FIGURAS INCORPORADAS EM 

ARQUIVOS ORIGINADOS EM SOFTWARE DE EDIÇÃO DE 

TEXTO (WORD OU SEMELHANTE) OU FIGURAS ORIGINADAS 

EM POWER POINT. 

o Os arquivos digitais das imagens devem ser gerados no 

Photoshop, Corel ou qualquer outro software de edição de 

imagens e salvos no CD-ROM. Os arquivos de imagem devem ter 

extensão TIFF e resolução mínima de 300 dpi. Somente figuras 

em PRETO E BRANCO são aceitas. Salve as figuras no CD-ROM. 

o As letras e as marcas de identificação devem ser claras e nítidas, e 

as áreas críticas das radiografias e fotomicrografias devem ser 

demarcadas e / ou isoladas. 

o Partes separadas de figuras compostas devem ser rotuladas com 

letras maiúsculas (A, B, C, etc). Figuras simples e figuras 

compostas devem ter largura mínima de 8 cm e 16 cm, 

respectivamente. 

o As legendas das figuras devem ser numeradas com algarismos 

arábicos e digitadas em página separada, após as listas de 

referências ou após as tabelas (se houver) 

Submissão de manuscritos 
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LISTA DE VERIFICAÇÃO PARA AUTORES ANTES DA SUBMISSÃO 

1. Carta de submissão; 

2. Página de título. 

3. Arquivo manuscrito (texto, tabelas, legendas de figuras). 

4. No manuscrito, observe: 

- identificação dos autores apenas na página de rosto. 

- texto digitado em fonte Times New Roman 12, com espaçamento 1,5, margens 

de 2,5 cm de cada lado. 

- tabelas, legendas de figuras e figuras no final do manuscrito. 

5. Arquivos digitais de figuras, preto e branco, salvos em formato TIFF com 

resolução mínima de 300 dpi. 

Não há taxas de submissão e avaliação de artigos. 

A Taxa de Revisão Técnica é de R $ 550,00 reais Brasileiros (para autores 

brasileiros) ou U $ 200 a 250 dólares americanos (para autores estrangeiros) e 

será cobrada do autor correspondente, mesmo que apenas pequenas correções 

sejam necessárias no manuscrito. 
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Anexo 3 – Normas do Periódico 2 - Journal Of Endodontics 

Disponível em: <https://www.elsevier.com/journals/journal-of-endodontics/0099-

2399/guide-for-authors> 

 

 

https://www.elsevier.com/journals/journal-of-endodontics/0099-2399/guide-for-authors
https://www.elsevier.com/journals/journal-of-endodontics/0099-2399/guide-for-authors


72 

 

 

 



73 

 

 

 



74 

 

 

 



75 

 

 

 



76 

 

 

 



77 

 

 

 



78 

 

 



79 

 

 

 

 



80 

 

 

 



81 

 

 

 



82 

 

 

 



83 

 

 

  



84 

 

Anexo 4 – Normas do Periódico 3 - Journal Of Prosthodontics 

 

Disponível em:  

< https://onlinelibrary.wiley.com/page/journal/1532849x/homepage/forauthors.html> 

 

 

 

 

https://onlinelibrary.wiley.com/page/journal/1532849x/homepage/forauthors.html
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