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Resumo 
 

PINHEIRO, Helena Amaral. Núcleos metálicos fundidos vs pinos de fibra de 
vidro: 9 anos de um ensaio controlado randomizado. 2019. 49p. Dissertação 
(Mestrado em Clínica Odontológica). Programa de Pós-Graduação em Odontologia. 
Universidade Federal de Pelotas, Pelotas, 2019. 
 
 
Embora a seleção do pino intrarradicular seja uma etapa importante na reabilitação 
de dentes tratados endodonticamente, especialmente quando há grande perda de 
estrutura dentária, buscam-se ainda respostas a longo prazo acerca da tomada de 
decisão quanto a escolha do pino e previsibilidade de cada opção. Assim, o objetivo 
deste estudo foi avaliar a sobrevivência e o sucesso de núcleos metálicos fundidos e 
pinos de fibra de vidro usados para restaurar dentes tratados endodonticamente sem 
remanescente coronário após 9 anos de acompanhamento clínico. Pacientes 
reabilitados com retentores intrarradiculares e restauração coronária do tipo coroa 
metalocerâmica atendidos na Faculdade de Odontologia da Universidade Federal de 
Pelotas (UFPel) em um ensaio clínico controlado e randomizado foram reavaliados 
anualmente até o 9o ano de acompanhamento. O estudo levou em consideração a 
avaliação da sobrevivência e do sucesso clínico dos dentes randomizados e 
restaurados com núcleo metálico fundido (controle) e pino de fibra de vidro 
(experimental) e foi realizada por examinadores calibrados. Sendo considerada a 
data da cimentação do pino o baseline, nas avaliações foram registradas alterações 
radiográficas (lesões periapicais ou cárie secundária), descimentação da coroa, do 
pino ou do conjunto pino/coroa, fratura da restauração, do núcleo, do pino e/ou da 
raiz. Foram consideradas também as variáveis gênero, localização no arco, tempo 
de acompanhamento e tipo de pino. Foi realizada análise de sobrevivência/sucesso 
pelo método de Kaplan Meier, seguido pelo teste de log rank. O valor de p 
considerado foi de 5%. Cento e um pacientes e 150 dentes foram reavaliados. Não 
foram observadas diferenças estatisticamente significativas ao comparar a 
sobrevivência e o sucesso dos dois tipos de pinos. Foram observadas diferenças 
estatisticamente significantes em relação a posição dos dentes no arco, onde dentes 
posteriores falharam mais que anteriores para os dois pinos, considerando o 
sucesso das restaurações (P=0.0252) (n=17); no entanto, ao estratificar a análise, 
observou-se essa mesma diferença (P=0.0067) apenas no grupo pino de fibra de 
vidro. Já para sobrevivência das restaurações, não houve diferença estatisticamente 
significativa para nenhuma das comparações (n=12). Pode-se concluir que ambas 
estratégias restauradoras podem ser utilizadas para reabilitar dentes tratados 
endodonticamente sem remanescente dentário, não havendo diferenças tanto para 
sobrevivência como para o sucesso das restaurações. Contudo, é importante 
ressaltar que pinos fibra de vidro falham mais em dentes posteriores quando 
consideramos o sucesso das restaurações. 
 

 

Palavras-chave: ensaio clínico; sobrevivência; dentes tratados endodonticamente. 
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Abstract 

 

PINHEIRO, Helena Amaral. Cast metal vs glass fiber posts: a 9 years 
randomized controlled trial. 49p. 2019. Dissertation (Master degree in Dentistry). 
Postgraduate Program in Dentistry. Federal University of Pelotas, Pelotas, 2019. 
 
 
Although the selection of the intraradicular post is an important step in the 
rehabilitation of endodontically treated teeth, especially when there is a great loss of 
dental structure, long-term answers about decision-making regarding the choice of 
the post and predictability of each option are also sought. Thus, the objective of this 
study will be to evaluate the survival and success of cast metal cores and glass fiber 
posts used to restore endodontically treated teeth without coronary walls after 9 
years of clinical follow-up. Patients rehabilitated with intraradicular posts and 
coronary restoration attended at the Faculty of Dentistry of the Federal University of 
Pelotas (UFPel) in a randomized controlled clinical trials will be reassessed annually 
until the 9th year of follow up. The study will take into account the evaluation of 
survival and clinical success of randomized and restored teeth with cast metal core 
(control) and glass fiber post (experimental) and will be done by calibrated examiners 
who will perform the clinical and radiographic evaluation. The baseline will be 
considered to be the cementation date, radiographic changes (periapical lesions or 
secondary caries), crown or post decementation will be recorded; fracture of the 
restoration, core, post and / or root. The variables gender, arch location, follow-up 
time, post type, ferrule size, caries risk was assessed. Survival/success analysis was 
performed by the Kaplan Meier method, followed by log rank test. The p value 
considered was 5%. One hundred and one patients and 150 teeth were reassessed. 
No statistically significant differences were observed when comparing the survival 
and success between two types of posts. Considering the success of restorations, 
statistically significant differences were observed in relation to the position of the 
teeth in the arch, posterior teeth failed more than anterior for both posts (P=0.0252) 
(n=17); however, when stratifying the analysis, the same difference (P = 0.0067) was 
observed only in glass fiber group. In relation to restoration survival, there was no 
statistically significant difference for any comparisons (n=12). In conclusion, both 
restorative strategies can be used to rehabilitate endodontically treated teeth without 
walls, with no differences for survival or success of restorations. However, it is 
important to note that glass fiber posts failed more in posterior teeth when considered 
the success of the restorations. 
 

 

Key-words: clinical trial; survival; endodontically treated teeth. 
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1 Introdução 

 

Dentes tratados endodonticamente muitas vezes apresentam destruição da 

sua porção coronária por cárie, trauma e até procedimentos endodônticos invasivos 

(BOLLA et al., 2007). Essas destruições, quando muito severas, fazem com que seja 

necessária a utilização de métodos adicionais de retenção do material restaurador 

coronário à porção radicular. Uma das alternativas para aumento da retenção e 

fornecer estabilidade para a restauração final é a colocação de um retentor 

intrarradicular (DEJAK et al., 2013; MARCHIONATTI et al., 2017). Somado a isso, 

estudos demonstram que a utilização de pinos intrarradiculares para restaurar 

dentes tratados endodonticamente diminui o risco de falhas, como a fratura do 

dente, em comparação a dentes tratados endodonticamente que não foram 

restaurados com pinos (ZHU et al. 2015). 

Diferentes materiais e sistemas de pinos tem sido propostos para a 

reabilitação de dentes tratados endodonticamente. Por décadas, núcleos metálicos 

fundidos foram o tipo de pino mais utilizado e indicado, principalmente em casos de 

destruição total da parte coronária e em casos de próteses fixas extensas que 

necessitem de retenção intrarradicular. Por esses motivos, são considerados o 

padrão-ouro devido ao seu sucesso comprovado a longo prazo (FOKKINGA et al., 

2008; CLOET et al., 2017; SARKIS-ONOFRE et al., 2017). No entanto, além de 

requererem maior tempo de confecção, maior custo em relação aos pinos pré-

fabricados e também não apresentarem propriedades estéticas (WALTON, 2003), 

alguns estudos, principalmente in vitro, afirmam que pinos metálicos por ter maior 

módulo de elasticidade em relação ao dente, aumentam a concentração de estresse 

na raiz e, com isso, apresentam padrões de falhas mais desfavoráveis (DEJAK et 

al., 2013; SANTOS-FILHO et al., 2014). Outras limitações desse tipo de dispositivo 

intrarradicular seria a possibilidade de apresentar corrosão e gerar pigmentação 

tanto gengival como dentária, podendo também representar risco para o 

desenvolvimento de reações alérgicas (STEWARDSON, 2001). 

Contudo, em resposta à necessidade de materiais estéticos e com 

propriedades mecânicas semelhantes às da dentina radicular, pinos não metálicos 

ganharam espaço há algumas décadas. Embora existam vários tipos de pinos não 

metálicos disponíveis, já existe evidência de que alguns destes pinos não deveriam 
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ser utilizados, como o cerâmico pelo seu módulo de elasticidade e o de fibra de 

carbono pelo seu baixo custo-efetividade (SCHWENDICKE & STOLPE, 2017).  

Desta forma, consideramos como alternativa atual aos núcleos metálicos 

fundidos, os pinos de fibra de vidro que apresentam boa sobrevivência reportada na 

literatura (GORACCI et al., 2011; MARCHIONATTI et al., 2017; SARKIS-ONOFRE et 

al., 2014; CLOET et al., 2017). Os pinos de fibra de vidro surgiram a partir dos anos 

2000 com o objetivo principal de oferecer melhores resultados estéticos (GIACHETTI 

et al., 2009) e por apresentar módulo de elasticidade mais semelhante ao da 

dentina, gerar distribuição mais homogênea, reduzindo assim o risco de fraturas 

radiculares (NAKAMURA et al., 2006; SANTOS et al., 2010; ZICARI et al., 2013). 

Contudo, umas das principais causas de falhas é a descimentação resultante da 

falha adesiva entre o cimento resinoso e as paredes do conduto, que está 

diretamente relacionada à alta sensibilidade da técnica de cimentação (FERRARI; 

VICHI; GARCIA-GODOY, 2000; GORACCI et al., 2011; SUZUKI et al., 2015). Os 

cimentos resinosos autoadesivos surgiram na última década e ganharam rápida 

popularidade por dispensar uso de condicionamento ácido e adesivos dentinários 

compensando dessa maneira os problemas técnicos relacionados ao uso de 

cimentos resinosos convencionais (FERRACANE; STANSBURY; BURKE, 2011). 

Estudos clínicos e revisão sistemática recentes demonstraram que pinos de fibra de 

vidro cimentados com cimentos autoadesivos apresentam maior resistência de união 

à dentina quando comparados a cimentos resinosos convencionais (SARKIS-

ONOFRE et al., 2014, SKUPIEN et al., 2015; BRONDANI et al., 2017). Assim, o uso 

de pinos de fibra de vidro e cimentos resinosos autoadesivos em dentes com 

comprometimento estrutural coronário parece estar associado a um bom 

desempenho clinico das restaurações de dentes tratados endodonticamente 

(SARKIS-ONOFRE et al., 2014). 

Além do sistema de pinos a ser utilizado, o remanescente coronário tem forte 

influência no comportamento biomecânico (SKUPIEN et al., 2016; SORRENTINO et 

al., 2016). Estudos demonstram que a presença de férula aumenta a resistência à 

fratura em dentes tratados endodonticamente independentemente do sistema de 

pinos utilizado (SANTOS-FILHO et al., 2014; JULOSKI et al., 2012). A presença de 

férula é um fator determinante na distribuição de tensão, cargas, resistência à fratura 

e modo de falha.  
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Dessa forma, a seleção do retentor intrarradicular mais adequado para 

restabelecer as propriedades mecânicas de dentes tratados endodonticamente com 

grande perda de estrutura dentária pelo cirurgião-dentista muitas vezes é 

influenciada pela experiência profissional e pelo seu nível de aperfeiçoamento clínico 

(NAUMANN et al., 2016). Apesar de existirem estudos clínicos e revisões 

sistemáticas comparando o tipo de pino para reabilitar dentes tratados 

endodonticamente sem férula, o que se configura como o pior cenário, ainda faltam 

evidências suficientes que apontem qual seria o mais adequado a longo prazo. 

Revisões sistemáticas reportam boas taxas de sobrevivência para os dois tipos de 

pinos para restaurar dentes tratados endodonticamente com grande perda de 

estrutura dentária (BOLLA et al. 2007; SARKIS-ONOFRE et al. 2017; NAUMANN et 

al. 2017), mas ainda assim, pela falta de ensaios clínicos randomizados com 

maiores follow-ups, não há evidências fortes o suficiente que suportem essa 

decisão. 

 Divergências como esta corroboram com a necessidade da realização deste 

estudo, comparando os dois tipos de pino e a ausência de férula a longo prazo, já 

que desfechos a curto prazo em prótese parecem não ser a melhor forma de 

evidência. Com isso, o objetivo desse estudo foi avaliar a taxa de sucesso e 

sobrevivência de pinos de fibra de vidro em comparação aos núcleos metálicos 

fundidos em dentes tratados endodonticamente sem férula após 9 anos de um 

ensaio controlado randomizado. 
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Abstract  

 

Few clinical studies with reasonable follow-up time on the restoration of 

endodontically treated teeth with no ferrule are available. The aim of this randomized 

controlled trial was to test if glass fiber posts would present similar survival compared 

with cast metal posts in teeth without ferrule after 9 years of follow-up. One hundred 

and one patients and 150 teeth were evaluated, with a mean follow-up time of 5 

years. Teeth were randomly allocated into two groups, glass fiber or cast metal post. 

All teeth were restored with single metal-ceramic crowns and luted with self adhesive 

resin cement. Survival probabilities were analyzed using Kaplan–Meier statistics 

(p<0.05) and annual failure rates were calculated. Both posts presented similar 

performance for success (p=0.49) and survival (p=0.56). Cast metal posts presented 

AFR of 3.45% after 9 years while glass fiber posts presented an AFR of 3.49%. 

Seventeen failures were observed, with ten failures in the glass fiber post group 

(6.7%) and seven in the cast metal post group (4.7%). However, glass fiber posts 

failed more in posterior than anterior teeth (p=0.02). After up to 9 years of follow up, 

glass fiber and cast metal posts showed good and similar clinical performance. Also, 

both posts presented low values of AFRs. (NCT 01461239) 
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Introduction 
 

 The absence of residual coronal walls is the worst-case scenario to restore 

endodontically treated teeth (ETT). The use of a post-retained restoration is 

necessary as the main method of retaining the coronal restorative material in these 

situations [1-3]. Traditionally, metal posts have been used to restore endodontically 

treated teeth because of their long reported survival rates [4, 5]. Metal posts are 

classified based on their elastic modulus values (pre-fabricated or cast metal posts) 

presenting high values, while non-metallic posts as glass fiber posts present low 

values. Based on literature, it is expected that ETT restored with these different types 

of posts would present distinct mechanical behaviors [6, 7].  

Although it seems to be a consensus that cast metal posts will properly 

perform, glass fiber posts are widely used in clinical practice, and few randomized 

controlled trials compared posts with different elastic modulus to restore teeth with no 

ferrule [8, 9]. Also, almost all available studies have short follow-ups lower than 5 

years. Studies with longer follow-ups are important especially to have restorative 

treatments with more predictability in Prosthodontics and Operative Dentistry. As 

such, a 10-year retrospective study showed a good survival rate of cast metal posts 

[10], but there is still lack of studies comparing both posts with longer follow-ups. A 

recent systematic review has shown that cast metal posts should be used in teeth 

without ferrule; however, evidence was considered very low [9].Thus, the aim of this 

study was to evaluate the survival and success of teeth restored with glass fiber or 

cast metal posts in teeth with no ferrule after 9 years of follow-up. It was 

hypothesized that glass fiber post retained restorations would perform similarly to 

cast metal post retained ones. 

 
Materials and Methods 
 
Experimental Design 

This study was an equivalency, prospective, double blind (patient and 

evaluator), randomized controlled trial (RCT) with parallel groups designed to 

compare the survival of cast metal posts and glass fiber posts. The study was 

registered at ClinicaTrials.gov (NCT01461239) and approved by the Local Research 

and Ethics Committee (Protocol 122/2009). The reporting of the study is based on 

the CONSORT Statement [11]. The study took place at the Department of 
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Restorative Dentistry, School of Dentistry, Federal University of Pelotas (Brazil). 

First, the oral health of the participants was assessed and all participants signed 

written informed consent before being accepted into the study. Patients who met the 

following inclusion criteria were included: participants with good oral health (no caries 

lesion, no periodontal disease) that had anterior or posterior endodontically treated 

teeth without coronal walls or 1 wall in enamel without dentin support (with a ferrule 

height of 0 to 0.5 mm) that needed use of intra-radicular post (glass fiber or cast 

metal post, according to the randomization) and a single crown. The participants 

should have bilateral occlusal posterior contacts. Exclusion criteria were 

endodontically treated teeth with periodontal or occlusal problems and large 

prostheses (Kennedy Class I or II) opposing the tooth to be restored. The participants 

were recalled after 6 months and annually until 9 years for clinical and radiographic 

examination. The main outcome was post failure, but all reasons for failure were 

considered for the success/survival analyses. 

 

Sample Size Calculation 

Sample size calculation was performed as described elsewhere [12]. Briefly, 

considering that studies have shown no difference in survival between post types 

[8,13,14,15], sample size calculation was performed based on the equivalence of 

treatments, with a two-sided 90% confidence interval and a difference of more than 

18% between the standard (cast metal) and experimental treatment groups. Seventy-

two teeth were included at first, but after the first publication, patients’ intake was 

kept with a now reported sample size of 150 teeth. 

 

Randomization Procedures 

All teeth were randomized and assigned to each group using a computer-

generated list of random numbers. Each number was written on a white paper and 

placed into plain brown envelopes by a researcher not involved in the study 

according to the treatment previously randomized. Allocation only occurred after 

filling removal and root canal preparation. The first randomization was to post 

selection (glass fiber or cast metal post); when glass fiber post was selected a 

second randomization was made to which resin cement to be used (regular or self-

adhesive resin cement). The randomization was stratified by tooth type, anterior, 

premolar or molar with a 1:1 allocation using random blocks sizes of 6 and 8.  



17 

Clinical Procedures 

Materials and procedures used for root canal treatment and for all restorative 

procedures were reported in detail elsewhere [12]. Briefly, all teeth included received 

endodontic treatment using the crown down technique, irrigated with 2.5% NaOCl 

solution and filled by lateral condensation technique using Grossman Cement (Endo-

fill, Dentsply/Maillefer, Petrópolis, Brazil) and gutta-percha cones (Dentsply/Maillefer, 

Petrópolis, Brazil).  

Glass fiber posts were luted with regular resin cement (RelyX ARC, 3MESPE, 

St Paul, USA) with previous application of 37% phosphoric acid and adhesive (Single 

Bond or ScotchBond Multi Purpose) or self-adhesive resin cement (RelyX U100 or 

U200, 3MESPE). For both techniques, the resin cement was applied into the root 

canal using a Centrix syringe (DFL Indústria e Comércio S.A., Rio de Janeiro, Brazil) 

and the core build up with composite resin (ScotchBond Multi Purpose and Z250, 

3MESPE). Cast metal posts were luted with self-adhesive resin cement (RelyX U100 

or U200 when U100 was discontinued, 3MESPE). After post cementation, 

radiographs were taken to check the success of the procedure. All teeth received a 

single metal-ceramic crown as the final restoration. Undergraduate (last year) and 

graduate students that attended 12h of lectures/hands-on training carried out all 

procedures. 

 

Evaluation Parameters 

Post cementation date was considered as baseline. All participants were 

recalled after 6 months and annually up to 9 years for clinical and periapical 

radiographic examination. As patients’ intake occurred during a broad timespan, 

follow-up time varied with a mean of 5 years of follow-up (minimum of 2 years). Two 

examiners were calibrated to perform the FDI criteria [16] evaluation for the crown. 

Initially, a blind examiner performed the crown evaluation and another person without 

involvement in the study performed the radiographic exam. Only after the initial 

evaluation of the crown, the radiographic exam was evaluated. This sequence of 

evaluation was chosen to ensure blindness. Periodontal status (probing depth and 

clinical attachment level), pain occurrence, antagonist status and occlusion pattern 

were evaluated. The occurrence of the following events was recorded:  

- Secondary caries: presence of caries adjacent to crowns. 
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- Endodontic failure: radiographic signs of apical periodontitis, clinical signals 

and/or symptoms of tenderness to percussion or presence of periapical 

abscess draining through a fistula. 

- Crown fracture: material chip fractures that damaged marginal quality or 

proximal contacts and bulk fractures with partial loss (less than half of the 

crowns).   

- Post fracture: all levels of fracture of post were considered irrespective of 

its position on the arch or extension.  

- Crown dislodgment: characterized as total loss of crown or partial loss that 

allows dislodgment using a manual instrument. 

- Post debonding: characterized as total loss of post /post and crown or 

partial loss that allows dislodgment using a manual instrument. 

- Root fracture: root fractures leading to tooth extraction and partial root 

fractures that could be treated with all types of surgical crown lengthening. 

The occurrence of failures were categorized as absolute or relative failures. 

Root fractures resulting in tooth extraction were considered absolute failures and 

post debonding with possibility of recementation was considered relative failure. If the 

patient returned to the exam with a tooth without the post, the time of failure was 

based on patient self-report of when the post debonded. Success was defined as the 

absence of absolute and relative failures and survival was defined as the absence of 

absolute failures.  

 

Statistical Analysis  

Statistical analysis was performed using Stata 13.0 software (StataCorp, 

College Station, USA). Descriptive analyses were used to describe the participants 

(teeth) included in the study and the reasons for failure. Kaplan-Meier analysis with 

log-rank test was used to test the equality of survival and success between glass 

fiber posts and cast metal posts considering a cut-off value of P=0.05. In cases of 

patients who failed to attend the latest recall visit, the last observed value forward 

was used for any parameter including time in service. The annual failure rates of the 

restorations were calculated according to the formula: (1-y)z = (1-x), in which ‘y’ 
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expresses the mean AFR and ‘x’ the total failure rate at ‘z’ years considering all 

restorations and separated by type of post after 9 years and using data from success 

of restorations. Data regarding the evaluation of the crown with FDI criteria were not 

analyzed neither included in this report because most crowns presented score 1 and 

2 for all aspects.  

 

Results 

All procedures were performed between July 2009 and July 2016. Figure 1 

presents the participants flow diagram. A total of 92 glass fiber posts and 77 cast 

metal posts were luted and after up to 9 years, 71 cast metal posts and 79 glass fiber 

posts were followed and analyzed.  

Table 1 presents the characteristics of patients and teeth included in the 

analysis. One hundred and one patients and 150 teeth were included in the analysis. 

Twenty two (21.8%) were male and 79 (78.2%) were female. The mean age was 

44.7 (SD 11.9) years old. Eighty-four (56%) posts were luted in anterior teeth, 47 

(31.3%) in premolars and 19 (12.7%) in molars. The mean follow-up was 59.03 (SD 

25.1) months. 

Table 2 presents the characteristics of each failure. Seventeen failures were 

observed, 12 were absolute failures leading to tooth loss and 5 could be repaired. 

Ten failures occurred in teeth restored with glass fiber posts and 7 occurred with cast 

metal posts. Root fracture was the most observed failure (n=7), followed by crown 

debonding (n=3) and post debonding (n=3). Three lost teeth were due to periodontal 

disease in the same patient who presented this condition. Characteristics of failed 

teeth included: eleven failures observed in premolars, including six root fractures. 

The mean time when failures occurred was 4.8 (SD 2.1) years.  

Kaplan-Meier graphs considering all posts success and survival are presented 

in Figures 2 and 3. Both analyses did not present statistically significant differences 

(p=0.49 for success and p=0.56 for survival). The AFR of glass fiber post was 3.49% 

and for cast metal posts was 3.45% after 9 years. Figures 4 and 5 shows the 

comparison of success and survival considering teeth position on the arch. 

Considering the global success of all restorations, statistically significant differences 

were observed related to the tooth position with posterior teeth presenting more 

failures when compared to anterior teeth (p=0.0252). However, when stratifying the 

analysis by type of posts (Figures 6 and 7), there was a statistically significant 
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difference (p=0.0067) between anterior and posterior teeth only when glass fiber 

posts were used. Posterior teeth, especially premolars showed a higher number of 

failures. When cast metal posts were used, there was no statistically significant 

difference for tooth position (p=0.62). No statistically significant difference was found 

between upper and lower teeth. 

 

Discussion 

Cast metal posts are still widely used due to its history of success. However, 

glass fiber posts gained widespread use in the two last decades together with the 

enhancement of resin-based cements, which led to more predictable clinical results. 

Still, systematic reviews found no or weak evidence to support a “best technique” to 

restore ETT with severe hard tissue loss [9, 14, 16]. The issue on restoration of 

endodontically treated teeth appears to be threefold: short follow-up RCTs; lack of 

transparency on reporting; and in vitro based research guiding clinical procedures. 

This randomized controlled trial presents a comparison between glass fiber and cast 

metal posts in teeth without remaining coronal walls after up to 9 years of follow-up. 

Although it is expected that ETT restored with different types of posts will present 

distinct mechanical behaviors, both posts presented similar and adequate clinical 

performance.  

 Regarding the treatment of ETTs, a few remarks have to be placed. First, it 

seems that a post should be used, decreasing risk of tooth failure i.e. fracture [18]. 

Second, single crowns seem to be the best treatment modality for these teeth [14, 

19]. However, there is still doubt whether the performance of post-restored ETTs is 

truly depending on the remaining coronal tissue and absence/presence of ferrule. 

Another problem in the current evidence available is that the systematic reviews on 

this subject usually include a low number of primary studies and most of the included 

studies present completely different designs and poor reporting, resulting in low 

quality of evidence [20]. Therefore, these reviews are bringing recommendations still-

to-be-proven. A recent meta-analysis [21] showed a positive effect of presence of 

ferrule in the survival of ETT, especially in premolars demonstrating that the absence 

of ferrule and coronal walls is the worst-case scenario to restore ETT. This is the 

reason why studies with worst-case scenarios should be conducted: they represent 

challenge to the clinician, that sometimes has to rely on his/her own experience to 

decide on treatment options for the patients. 
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 In general, and as supported by the literature, restoration of ETT presents 

higher AFR than vital teeth. AFRs reported after 3 years in a similar sample was 

3.2%. The annual failure rate reported in the present study was very similar to that. 

Also, a review [22] demonstrated that AFRs of posterior composite restorations 

placed in vital teeth can vary between 1 and 3% while for ETT, the AFRs vary from 2 

to 12.4%. When AFRs are observed by type of post, cast metal posts presented 

higher AFR (18.3%) than glass fiber posts (4%) after 6 years of follow-up. In the 

present study AFRs were very similar. That must be done to the similarity of teeth 

included. Also, as the teeth included has similar post types (0.5 or 1 in diameter) it is 

likely that posts would perform similarly.  

Seventeen failures were observed in the trial, with the majority associated to 

root fracture. This is important, since debonding is one of the main reasons for failure 

reported for glass fiber posts. Also, no difference between groups of posts was 

identified concerning the incidence of root fracture. This result is in accordance with 

recent systematics reviews [14, 23], it is likely that other factors rather than posts’ 

elastic moduli alone will result in root fracture, as intracanal loss of hard tissues, 

endodontic and post space preparation which may increases the deformability of the 

root, and posts with high values seems to perform better in absence of ferrule [9]. 

Eleven failures were observed in premolars including six of seven root 

fractures observed in the trial. This result could be explained by the association of 

two details: 1) only teeth with absence of ferrule were included in this trial 2) a recent 

systematic review [21] demonstrated a negative effect of absence of ferrule in the 

survival of endodontically treated premolars not observed in anterior teeth or molars.  

 As the use of resin cement to lute posts has shown a good clinical 

performance [8, 24, 25] some aspects regarding post and crown debonding failures 

should be highlighted: although for glass fiber posts self adhesive and regular resin 

cements were used, no difference was found between cements and they were 

grouped together (data not shown); two of 3 post debondings were associated with 

the use of self-adhesive cement and cast metal posts, which were luted only with that 

cement and technical problems of the operator may occur, resulting in early 

debonding that cannot be related to the absence of ferrule.   

This RCT was conducted based on the assumed equivalence of the 

interventions. Its aim was to demonstrate that the new intervention (glass fiber posts) 

is similar, in terms of the primary outcome, than the standard (cast metal posts) using 
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a predefined margin [26]. This approach was used because the majority of clinical 

studies have not found results favoring any particular post available in the market. 

Two important limitations are observed in this study. One is half the sample over 56 

months of follow-up in both groups, meaning that more time of follow-up is 

necessary. Another is to statistical methods used, because due to the small number 

of events (failures), a Cox-regression could not be performed. Yet, the results of this 

trial can help dentists to respond how to rehabilitate ETT with absence of coronal 

walls. 

 

Conclusion 

 In ETT without ferrule, glass fiber and cast metal posts showed adequate and 

similar clinical performance after up to 9 years of follow-up. Also, in general both 

posts presented low values of AFRs. 
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Tables 

 

 CMP GFP All data 

Patients  101 (100%) 

Gender Female 55 61 79 (78.2%) 

Male 16 18 22 (21.8%) 

 
 
Age (years) 
 

 

45.8 (SD 11.1) 

 

45.5 (SD 11.4) 
 

45.8 (SD 11.1) 

Teeth 71 79 150 (100%) 

Follow-up 59.62 (SD 24.3) 55.58 (SD 25.5) 59.03 (SD 25.1) 

Localization  Upper  56 59 115 

Lower 15 20 35 

 

Type 

 

Anterior 

 

45 

 

39 

 

84 

Premolar 15 32 47 

Molar 11 8 19 

Table 1 - Patients and teeth characteristics. 
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 CMP 

Failures Anterior Premolar Molar All data 

 
     Root fractures 

0 1 1 2 

 
     Crown debonding 

1 0 0 1 

 
     Post debonding 

1 1 0 2 

 
     Secondary caries 
 

0 0 0 0 

 GFP 

Failures  Anterior Premolar Molar All data 

 
     Root fractures 

0 5 0 5 

 
     Crown debonding 

0 2 0 2 

 
     Post debonding 

0 1 0 1 

 
     Secondary caries 

0 1 0 1 

Table 2 – Characteristics of failures. 
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Figures 

 

 

Figure 1 – CONSORT flow diagram of trial phases. 

 

 

 

 

 

 



26 

 

Figure 2 and 3 – Kaplan-Meier success and survival curves for glass fiber and 

cast metal posts. 

 

 

Figure 4 and 5 - Kaplan-Meier success and survival curves for glass fiber and 

cast metal posts in relation to anterior or posterior teeth. 

 

  

Figure 6 and 7 - Kaplan-Meier success curves for glass fiber and cast metal posts 

in relation to anterior or posterior teeth, respectively. 
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3 Considerações Finais 

Com os resultados obtidos e os subsídios teóricos relacionados ao tema e 

ainda, tendo em vista a necessidade de estudos com maiores tempos de 

acompanhamento, foi possível concluir que não houve diferenças estatísticas 

significantes em relação a utilização dos dois tipos de pino para restaurar dentes 

tratados endodonticamente sem férula, clinicamente tendo um leve apontamento na 

direção da preferência do uso de núcleos metálicos fundidos para estes casos. 
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Apêndice A – Termo de Consentimento Livre e Esclarecido 

 
 

 

 

UNIVERSIDADE FEDERAL DE PELOTAS 

FACULDADE DE ODONTOLOGIA 
 

 

 
Termo de Consentimento Livre e Esclarecido 

 

 

 Por meio deste termo o(a) senhor(a) está sendo convidado a participar do 

projeto de pesquisa intitulado “Comparação do sucesso de duas estratégias de 

cimentação de pinos reforçados por fibra de vidro: ensaio clínico randomizado 

multicêntrico”. Este trabalho tem por objetivo comparar duas técnicas de cimentação 

de pinos dentro do canal e avaliar ao longo do tempo, se uma é melhor que a outra. 

Justificativa do projeto: Para que o cirurgião-dentista possa fazer próteses 

de qualidade, muitas vezes é necessário cimentar um pino no canal do dente para 

que o pino possa sustentar a prótese. Para que esse pino fique no canal por 

bastante tempo, utilizam-se cimentos para colar esse pino. Como esse procedimento 

é muito comum na Odontologia é importante obtermos informações sobre qual 

técnica de colagem é melhor, e com esse estudo pretendemos ter essa resposta.  

 Informações do projeto: Após seis meses, um ano, três anos e cinco anos 

da realização da cimentação (colagem) do pino, você será chamado para 

acompanhamento de suas condições de saúde bucal. 

 

 Procedimentos: Para a cimentação do pino no conduto radicular (canal), 

você será submetido aos seguintes procedimentos: (1) isolamento absoluto: consiste 

na colocação de uma borracha ao redor do dente, para evitar que entre saliva na 

região; (2) preparo do canal: com um broca específica será removida a obturação 

existente dentro do canal radicular, para que o pino possa ser cimentado (colado); 

(3) cimentação: será levado para dentro do canal o cimento (colagem) e em seguida 
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colocado o pino; (4) polimerização: o pino e o cimento serão iluminados por uma luz 

específica durante 40 s, para o endurecimento do cimento. 

 Os custos para a colagem do pino são de nossa responsabilidade;  os custos 

da prótese, de sua responsabilidade, conforme tabela vigente do Laboratório de 

Prótese. 

 

 Riscos do paciente: para a cimentação do pino no canal, você estará sujeito 

aos seguintes riscos: (1) perfuração da raiz do dente, o que pode ser contornado ou 

pode levar a perda do dente (extração); (2) algum tipo de reação alérgica aos 

utilizados. 

 

 Benefícios: (1) Você receberá acompanhamento odontológico de qualidade 

antes e durante a pesquisa; (2) a cimentação destes pinos para segurar a prótese é 

uma técnica que gera vantagens para o sucesso da prótese ao longo do tempo. 

 

 Ao aceitar participar do estudo o senhor (a) autoriza a execução dos 

procedimentos por parte dos alunos do programa, autoriza o uso dos dados sobre 

suas características e condições orais e o uso de imagens (Rx e fotografias), quando 

necessárias. Os pesquisadores se comprometem em manter sigilo e anonimato 

sobre os seus dados, ficando esses dados confidenciais apenas acessíveis para os 

pesquisadores e para você.  O material com seus dados e imagens ficará sob os 

cuidados da Profa. Tatiana Pereira Cenci, armazenados no 2º andar do prédio da 

Faculdade. Após dez anos da primeira consulta o material contendo seus dados e 

imagens será incinerado. 

 

 Lembramos que o senhor (a) tem total autonomia em decidir participar ou não 

da pesquisa, podendo, inclusive, desistir do estudo em qualquer momento.  

 

Por esse termo, eu 

___________________________________________________________________, 

RG no __________________________ aceito participar do projeto descrito nesse 

termo e autorizo a realização dos procedimentos descritos acima e a utilização de 

dados e imagens referentes a minha pessoa pelos pesquisadores envolvidos no 

estudo. 

 

Pelotas, ____/____/______  

   

    ________________________________________ 

      Assinatura do paciente 

 

 

_________________________________    ___________________________ 

     Nome do professor      Assinatura do professor 
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Qualquer dúvida, o(a) senhor(a) pode entrar em contato com a pesquisadora 

responsável: Tatiana Pereira Cenci (98111-4509); ou entrar em contato com o 

comitê de ética em pesquisa da Universidade Federal de Pelotas: 

http://www.foufpel.com.br ou 3225-6741. 

 
 

 

http://www.foufpel.com.br/
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Apêndice B – Ficha do Paciente 
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Apêndice C – Ficha de Avaliação 
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Apêndice D – Nota da Dissertação 

Comparação entre núcleos metálicos fundidos e pinos de fibra de vidro após 9 

anos de um ensaio controlado randomizado 

Comparison between cast metal and glass fiber posts after 9 years of a 

randomized controlled trial 

A presente dissertação de mestrado comparou o desempenho ao longo de um 

período de até 9 anos, núcleos metálicos fundidos e pinos de fibra de vidro para 

restaurar dentes tratados endodonticamente com grande perda de estrutura dentária 

e restaurados com coroa metalocerâmica. Este estudo é um ensaio clínico 

randomizado duplo-cego (avaliador e paciente) de grupos paralelos e um follow-up 

do artigo de SARKIS-ONOFRE et al., 2014. Os procedimentos foram realizados de 

2009 até 2016, e os pacientes incluídos foram reavaliados anualmente até o ano 9. 

Com base nos resultados encontrados, o tipo de pino utilizado não influenciou na 

sobrevivência das restaurações. Estes resultados podem ajudar os dentistas a 

responder à importante questão de como reabilitar melhor os dentes tratados 

endodonticamente sem remanescente coronário. 

Campo da pesquisa: Clínica Odontológica, Odontologia Social e Preventiva, 

Materiais Odontológicos. 

Candidata: Helena Amaral Pinheiro, Cirurgiã-dentista pela Universidade Federal de 

Pelotas (2016). 

Data da defesa e horário: 18/02/2018, às 18h. 

Local: Auditório do Programa de Pós-Graduação em Odontologia da Universidade 

Federal de Pelotas, 5º andar da Faculdade de Odontologia de Pelotas. Rua 

Gonçalves Chaves, 457. 

Membros da banca: Prof. Dr. Jovito Adiel Skupien, Profa. Dra. Françoise Hélène 

van de Sande Leite e Profa. Dra. Gabriela Romanini Basso (suplente). 

Orientadora: Profa. Dra. Tatiana Pereira Cenci. 

Informação de contato: Helena Amaral Pinheiro, helenapinheiro_@hotmail.com. 

javascript:abreDetalhe('K4259777J4','Fran%C3%A7oise_H%C3%A9l%C3%A8ne_van_de_Sande_Leite',10471247,)
javascript:abreDetalhe('K4259777J4','Fran%C3%A7oise_H%C3%A9l%C3%A8ne_van_de_Sande_Leite',10471247,)
mailto:helenapinheiro_@hotmail.com
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Apêndice E – Súmula do currículo do candidato 

 

Súmula do currículo  

 

Helena Amaral Pinheiro nascida em 10 de janeiro de 1991, na cidade de Pelotas, 

Rio Grande do Sul, realizou parte de suas atividades escolares em escola privada e 

em instituição federal durante do ensino médio. Em 2011, ingressou na Faculdade 

de Odontologia da Universidade Federal de Pelotas e graduou-se em 2016. Durante 

a graduação foi bolsista de iniciação científica sob orientação do Prof. Dr. Rafael 

Ratto de Moraes. Em 2017, ingressou no Mestrado do Programa de Pós-Graduação 

em Odontologia da Universidade Federal de Pelotas na área de Clínica 

Odontológica com ênfase em Prótese Dentária, sob a orientação da Profª. Drª. 

Tatiana Pereira Cenci, desenvolvendo trabalho na área de odontologia restauradora. 

 

Publicações: 

Bleaching and enamel surface interactions resulting from the use of highly-

concentrated bleaching gels. Grazioli G, Valente LL, Isolan CP, Pinheiro HA, Duarte 

CG, Münchow EA. Archives of Oral Biology, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Grazioli%2520G%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valente%2520LL%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isolan%2520CP%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinheiro%2520HA%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duarte%2520CG%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duarte%2520CG%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%25C3%25BCnchow%2520EA%255BAuthor%255D&cauthor=true&cauthor_uid=29304422
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Anexo A - Carta de aprovação do Comitê de ética em Pesquisa 

 

 


