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RESUMO 

 

 

FATORES ASSOCIADOS À TOMADA DE DECISÃO CLÍNICA NO MANEJO DE 

DENTES TRATADOS ENDODONTICAMENTE: COMPARAÇÃO ENTRE 

ESPECIALISTAS E NÃO-ESPECIALISTAS 

 

 

AUTORA: Isabella Marian Lena 

ORIENTADORA: Renata Dornelles Morgental 

 

 
O objetivo do presente estudo foi avaliar a influência de fatores relacionados ao profissional e ao dente 

(dados clínicos e radiográficos) e o impacto das características radiográficas, quando avaliadas 

isoladamente ou em conjunto, em relação à tomada de decisão clínica de especialistas e não-especialistas 

em Endodontia no manejo de dentes tratados endodonticamente. A amostra foi composta por 28 

participantes, sendo 14 endodontistas e 14 cirurgiões-dentistas não-endodontistas. Os participantes 

avaliaram 30 casos clínicos contendo dentes tratados endodonticamente, em quatro tempos distintos, 

com intervalos de um mês, por meio de questionários eletrônicos: T1, avaliação de radiografias 

periapicais digitais editadas (periápice coberto), permitindo apenas a visualização do dente e a 

classificação da qualidade do tratamento endodôntico (TE); T2, avaliação de radiografias periapicais 

digitais editadas (dente coberto), permitindo apenas a visualização do periápice e a classificação de seu 

status; T3, análise das radiografias completas (sem edições); T4, análise das radiografias completas 

associadas aos dados clínicos do paciente. Em todos os tempos, os participantes avaliaram a qualidade 

da obturação endodôntica e/ou o status da região periapical e escolheram a melhor opção de tratamento 

para o dente em questão (não intervir/proservar, retratamento endodôntico, cirurgia parendodôntica, 

retratamento endodôntico + cirurgia parendodôntica ou exodontia). O nível de confiança no diagnóstico 

e na definição do tratamento e a necessidade de tomografia computadorizada de feixe cônico (TCFC) 

para a tomada de decisão clínica também foram avaliados. Um modelo de regressão logística 

multivariada, tendo como desfecho a escolha do tratamento em T4 (não intervir/intervir) foi empregado 

para avaliar o impacto das características pessoais dos participantes e dos dados clínicos e radiográficos 

do dente nos diferentes tempos de avaliação (T1 a T4) na decisão entre reintervir ou não no elemento 

dentário. Os dados relacionados ao nível de confiança dos participantes foram analisados por testes de 

Man-Whitney, Friedman e Wilcoxon. Quanto à solicitação de TCFC, os dados foram comparados por 

testes qui-quadrado, Q de Cochrane e McNemar (α=5%). Os resultados demonstram que a presença de 

sinais e sintomas foi o fator que mais influenciou a decisão de reintervir no elemento dentário (OR: 9.58; 

IC 95%: 6.24-14.70). Porém, a qualidade da obturação em T4 (OR: 5.34; IC 95%: 3.51-8.12) e o status 

periapical em T2 (OR: 1.66; IC 95%: 1.07-2.57) e T4 (OR: 4.27; IC 95%: 2.54-7.17) também 

influenciaram a tomada de decisão clínica. Em relação às características pessoais dos participantes, 

gênero (feminino) e nível de experiência (com especialização) estiveram estatisticamente relacionados 

à reintervenção. De um modo geral, profissionais especialistas se sentiram mais confiantes e solicitaram 

mais frequentemente a TCFC como exame complementar do que os não-especialistas (P < 0.05). 

Concluindo, gênero, nível de experiência, presença de sinais e sintomas clínicos, qualidade do TE (em 

T4) e status periapical (em T2 e T4) influenciaram o processo de tomada de decisão clínica. Além disso, 

o nível de confiança no diagnóstico e na definição do tratamento e a requisição de TCFC foram 

superiores para o grupo dos especialistas em comparação aos não-especialistas. 

 

 

Palavras-chave: Endodontia. Retratamento. Tomada de Decisão Clínica. 



ABSTRACT 

 

 

FACTORS ASSOCIATED WITH THE DECISION-MAKING PROCESS IN THE 

MANAGEMENT OF ENDODONTICALLY TREATED TEETH: COMPARISON 

BETWEEN SPECIALISTS AND NON-SPECIALISTS 

 

 

AUTHOR: Isabella Marian Lena 

ADVISOR: Renata Dornelles Morgental 

 

 
The present study aimed to evaluate the influence of factors related to the professional and the tooth 

(clinical and radiographic data) and the impact of radiographic characteristics, when assessed 

individually or together, on the clinical decision-making process of specialists or non-specialists in 

endodontics regarding the management of endodontically treated teeth. The sample comprised 28 

participants, 14 endodontists and 14 general dentists (non-endodontists). Participants evaluated 30 

clinical cases containing endodontically treated teeth, at four different time points, with one-month 

intervals, by electronic questionnaires: T1, evaluation of edited digital periapical radiographs (the 

periapex was covered), allowing only the visualization of the tooth and the classification of root filling 

quality; T2, evaluation of edited digital periapical radiographs (the tooth was covered), allowing only 

the visualization of the periapical area and the classification of periapical status; T3, analysis of the 

complete radiograph (without edition); T4, analysis of the complete radiograph, associated with 

patient’s clinical data. At all time points, participants evaluated the root filling quality and/or periapical 

status, and chose the best treatment option for that tooth: no intervention/wait and see, endodontic 

retreatment, apical surgery, endodontic retreatment + apical surgery, or extraction. The confidence level 

to define the diagnosis and the treatment, and the need for cone-beam computed tomography (CBCT) 

were also evaluated. A Multivariable logistic regression model, having as outcome the treatment option 

at T4 (wait and see or reintervention), was used to evaluate the impact of participants’ personal 

characteristics, and radiographic and clinical variables of the tooth at the different time points (T1 to 

T4) in the decision to retreat or not a tooth. Data regarding the confidence level were analyzed by the 

Man-Whitney, Friedman and Wilcoxon tests. Regarding the request of CBCT, the data were compared 

with Qui-square, Q Cochran and McNemar tests (α=5%). The results demonstrated that the presence of 

signs and symptoms was the variable that most impacted the decision to retreat a tooth (OR: 9.58; CI 

95%: 6.24-14.70). However, root filling quality at T4 (OR: 5.34; CI 95%: 3.51-8.12) and periapical 

status at T2 (OR: 1.66; CI 95%: 1.07-2.57) and T4 (OR: 4.27 CI 95%: 2.54-7.17) had also influenced 

the decision-making process. Regarding participants’ personal characteristics, gender (female) and 

experience level (endodontists) were significantly related to reintervention. In general, clinicians with 

special training in endodontics were more confident and requested more CBCT as a complementary 

exam (P<0.05) than non-specialists. In conclusion, gender, experience level, clinical signs and 

symptoms, root filling quality (T4) and periapical status (T2 and T4) influenced the decision-making 

process. Also, the confidence level in diagnosis and treatment options and the request of CBCT were 

higher in the specialist group compared to non-specialists.  

 

 

Key-words: Endodontics. Retreatment. Clinical Decision-Making.  
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1 INTRODUÇÃO 

 

“Periodontite apical” (PA) é um termo genérico utilizado para descrever o processo 

inflamatório periapical que ocorre em resposta à presença de microrganismos e outros agentes 

irritantes no interior do sistema de canais radiculares de um dente (ABBOTT, 2004). O 

principal objetivo do tratamento endodôntico (TE) é a prevenção ou cura da PA (FRIEDMAN; 

MOR, 2004). Embora as taxas de sucesso relatadas na literatura sejam elevadas, entre 75,5% e 

98% (ALLEY et al., 2004; TORABINEJAD et al., 2005), uma recente revisão sistemática com 

metanálise avaliou a prevalência global de PA e demonstrou que 39% dos dentes tratados 

endodonticamente apresentavam algum tipo de radiolucidez periapical (TIBÚRCIO-

MACHADO et al., 2021). Ainda que não seja possível afirmar que toda área radiolúcida 

periapical represente um processo ativo de doença (KRUSE et al., 2019; NAIR, 2006; 

TIBÚRCIO-MACHADO et al., 2021), o manejo de dentes tratados endodonticamente e com 

indícios de falha terapêutica é uma realidade na prática odontológica (LEE et al., 2012).  

A presença de sintomatologia dolorosa ou fístula ao longo dos períodos de proservação 

(DAHLKEMPER et al., 2016; MARQUIS et al., 2006; ZHANG et al., 2015), assim como a 

existência de PA persistente ou secundária, identificada através de exame radiográfico, são 

indicativos importantes de um possível fracasso do TE primário e da necessidade de medidas 

terapêuticas complementares (DAHLKEMPER et al., 2016; EUROPEAN SOCIETY OF 

ENDODONTOLOGY, 2006). Em tais situações, diferentes opções estão disponíveis, incluindo 

retratamento endodôntico não-cirúrgico ou cirúrgico e exodontia (KARABUCAK; SETZER, 

2007).  Com o advento e popularização dos implantes, o dilema entre preservar o elemento 

dentário ou extraí-lo, realizando uma reabilitação protética, gera grande variabilidade 

interindividual entre os profissionais envolvidos, o que reforça a necessidade de mais pesquisas 

sobre o processo de tomada de decisão clínica em Odontologia (DECHOUNIOTIS; PETRIDIS; 

GEORGOPOULOU, 2010; VOZZA et al., 2013). 

Embora essa tomada de decisão esteja geralmente pautada em fundamentos e evidências 

científicas, o modo como o profissional avalia as informações recebidas tem uma influência 

determinante no tratamento que será realizado (AL-ALI et al., 2005). Fatores como filosofias 

educacionais, nível de formação profissional, experiência clínica, valores pessoais, desejos e 

motivação do paciente e os recursos econômicos disponíveis podem interferir no plano de 

tratamento e têm sido discutidos na literatura (AZARPAZHOOH et al., 2014; BALTO; AL-

MADI, 2004; ÇIÇEK et al., 2016; DAHLKEMPER et al., 2016; DECHOUNIOTIS; 

PETRIDIS; GEORGOPOULOU, 2010; MCCAUL; MCHUGH; SAUNDERS, 2001; REIT; 
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GRÖNDAHL, 1983, 1988; PAGONIS; FONG; HASSELGREN, 2000; WENTELER; 

SATHORN; PARASHOS, 2015). Estudos prévios sugerem que clínicos com formação 

específica em Endodontia tendem a preferir opções de tratamento mais conservadoras, como o 

retratamento endodôntico não-cirúrgico, em detrimento de outras alternativas terapêuticas 

(DECHOUNIOTIS; PETRIDIS; GEORGOPOULOU, 2010; NAGI; KHAN; RAHMAN, 2017; 

PAGONIS; FONG; HASSELGREN, 2000; WENTELER; SATHORN; PARASHOS, 2015). 

Além disso, quando endodontistas e clínicos gerais foram comparados em relação à tomada de 

decisão clínica em dentes tratados endodonticamente e os motivos pelos quais decidiram 

reintervir, demonstrou-se que os primeiros reportam mais características como a presença de 

lesão periapical, canais não obturados, cones de prata e ausência de restauração coronária, 

achados que provavelmente podem ser atribuídos a um  conhecimento específico sobre fatores 

que podem impactar o desfecho do TE (BALTO; AL-MADI, 2004). 

A análise radiográfica faz parte do conjunto de recursos semiotécnicos utilizados para 

inferir o sucesso ou fracasso de um TE e avaliar a necessidade de reintervenção (YL; V; K, 

2011). No entanto, estudos anteriores já demonstraram a existência de grande variação intra e 

interexaminador durante o processo de interpretação radiográfica (BURNS et al., 2018; 

HÜLSMANN, 1994; MORGENTAL et al., 2012; NAGI; KHAN; RAHMAN, 2017; REIT; 

HOLLENDER, 1983). Nesse contexto, a qualidade técnica da obturação, o status periapical e 

as condições restauradoras e protéticas do dente são apontados como fatores que interferem na 

tomada de decisão clínica (BALTO; AL-MADI, 2004; MORGENTAL et al., 2012; REIT; 

GRONDAHL; ENGSTRÖM, 1985; TAHA; ALBASHAIREH; ALFIED, 2019). Frente a 

elementos dentários com presença de pino ou coroa protética, os profissionais tendem a intervir 

mais tardiamente (lesões periapicais maiores) e geralmente optam por opções mais invasivas 

como cirurgia parendodôntica ou exodontia e implante (AL-ALI et al., 2005; NAGI; KHAN; 

RAHMAN, 2017; WENTELER; SATHORN; PARASHOS, 2015). 

O estudo de Wenteler, Sathorn e Parashos (2015) demonstrou que dentes que possuíam 

obturações com limite apical e densidade inadequados eram mais facilmente indicados para o 

retratamento endodôntico, independentemente do seu nível de alteração periapical, enquanto 

que aqueles cuja obturação era considerada adequada eram classificados na opção “não 

intervir”. A decisão pelo retratamento ou outras modalidades mais invasivas também é 

influenciada pela presença de lesão periapical e sua extensão. Segundo Al-Ali et al. (2005), 

quando profissionais recomendam o retratamento para uma lesão periapical de determinado 

tamanho, eles indicarão a reintervenção em todos os dentes com lesões maiores do que aquela. 

Entretanto, existe uma significativa variação entre os profissionais em relação à escolha do 



13 

 

limite a partir do qual o retratamento deve ser recomendado (AL-ALI et al., 2005; 

WENTELER; SATHORN; PARASHOS, 2015). 

Afim de compreender o impacto da qualidade radiográfica da obturação e do status 

periapical no manejo de dentes tratados endodonticamente, Morgental et al. (2012) avaliaram 

a tomada de decisão clínica de cirurgiões-dentistas quando estes foram apresentados a tais 

características isoladamente e em momentos distintos. A qualidade da obturação apresentou 

maior influência na decisão de retratar ou não o dente avaliado do que a condição periapical. 

Embora na prática clínica essas características radiográficas não sejam avaliadas isoladamente, 

tal achado foi considerado preocupante pelos autores, pois sugere uma supervalorização de 

fatores técnicos, em detrimento de fatores biológicos. É importante ressaltar que a imagem 

radiográfica não permite avaliar os procedimentos de limpeza e desinfecção do sistema de 

canais radiculares prévios à obturação (KABAK; ABBOTT, 2005), os quais são fundamentais 

para um TE bem-sucedido (SJÖGREN et al., 1997).  

Da mesma forma, a presença de imagem radiolúcida no periápice de um elemento 

dentário não necessariamente indica a presença de patologia periapical. Um estudo comparando 

a imagem tomográfica e o diagnóstico histopatológico verificou que 6,8% dos dentes sem TE 

e 19,7% dos dentes tratados endodonticamente, cujos periápices eram considerados saudáveis 

na avaliação histopatológica, haviam sido diagnosticados com PA, quando avaliados por 

tomografia computadorizada de feixe cônico (TCFC) (KRUSE et al., 2019). É importante 

lembrar que a presença de radiolucidez periapical persistente em dentes com canais obturados 

pode ser ocasionada pelo processo de reparo da lesão com deposição de tecido cicatricial, ao 

invés de tecido ósseo, situação conhecida como “cicatriz apical” (NAIR, 2006). 

Apesar de sua relevância, a interpretação da radiografia periapical merece atenção e 

cuidado por se tratar de uma imagem bidimensional de estruturas tridimensionais. Neste 

contexto, o exame radiográfico periapical nem sempre é preciso na detecção de falhas na 

obturação endodôntica, assim como na identificação de possíveis fraturas ou acidentes que 

possam ter acontecido durante o TE primário e que podem comprometer o desfecho da terapia 

(DAHLKEMPER et al., 2016; ECKERBOM; MAGNUSSON, 1997; HANSRANI, 2015). 

Dessa forma, quando indicada de modo racional, onde os benefícios superam os riscos, a TCFC 

pode ser um excelente recurso de imagem para análise de dentes tratados endodonticamente em 

casos onde a interpretação da radiografia periapical é inconclusiva (FAYAD et al., 2015). Tal 

informação é reforçada por Rodriguez et al. (2017), que compararam a tomada de decisão 

clínica de observadores frente à análise de radiografias periapicais e após a análise da TCFC 

dos mesmos elementos dentários. Em 49,8% dos casos, os participantes mudaram suas opções 
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de tratamento após a análise da tomografia. Em estudo similar (MOTA DE ALMEIDA; 

KNUTSSON; FLYGARE, 2014), os observadores relataram que a análise da TCFC foi 

responsável por aumentar seus níveis de confiança e consequentemente modificaram os planos 

de tratamento.  

Além da análise radiográfica da região periapical, o sucesso do tratamento endodôntico 

também é avaliado a partir de manifestações clínicas (DAHLKEMPER et al., 2016; 

EUROPEAN SOCIETY OF ENDODONTOLOGY, 2006). A presença de sintomatologia 

dolorosa em dentes tratados endodonticamente pode ser um indicativo de um processo ativo e 

agudo de doença (REIT & GRÖNDAHL, 1988). Porém, poucos estudos até o presente 

momento exploraram o papel das diferentes condições de sinais e sintomas na tomada de 

decisão clínica no manejo de dentes tratados endodonticamente (HÜLSMANN, 1994; 

HEINIKAINEN et al., 2002; BALTO; AL-MADI, 2004; ARYANPOUR et al., 2000; ÇIÇEK 

et al., 2016). Além disso, seus resultados não demonstram um consenso sobre a relevância de 

tais caracteristicas.  

De acordo com Heinikainen et al. (2002), os observadores pareceram ignorar a presença 

de sinais e sintomas, uma vez que basearam suas decisões de tratamento nos achados 

radiográficos dos casos. Entretanto, Aryanpour et al. (2000) e  Çiçek et al. (2016) demonstraram 

que os profissionais tendem a optar por abordagens mais invasivas de tratamento quando os 

casos clínicos apresentam sinais e sintomas. É importante destacar que, embora as informações 

clínicas dos casos estejam presentes em alguns estudos que avaliaram o manejo de dentes 

tratados endodonticamente (PAGONIS; FONG; HASSELGREN, 2000; MCCAUL; 

MCHUGH; SAUNDERS, 2001; AL-ALI et al., 2005; WENTELER; SATHORN; 

PARASHOS, 2015; BURNS et al., 2018), as imagens radiográficas estavam sempre 

acompanhadas da mesma história pregressa, fator que compromete a compreensão da 

relevância dos dados clínicos na tomada de decisão.  

 Percebe-se que, embora seja um fato corriqueiro no dia a dia do cirurgião-dentista, a 

tomada de decisão clínica referente ao manejo de dentes tratados endodonticamente é um 

processo cognitivo complexo que sofre influência de características particulares do avaliador, 

bem como do julgamento clínico do caso (AL-ALI et al., 2005; MCCAUL; MCHUGH; 

SAUNDERS, 2001; NAGI; KHAN; RAHMAN, 2017). Existe uma clara falta de consenso 

entre dentistas generalistas e especialistas para determinar o diagnóstico endodôntico, bem 

como do papel e relevância de características clínicas e radiográficas na definição dos rumos 

do tratamento (BALTO; AL-MADI, 2004; BIGRAS et al., 2008; BURNS et al., 2018; 

MORGENTAL et al., 2012). Além disso, características particulares do avaliador, como o nível 



15 

 

de formação profissional e o tempo de experiência, têm sido identificadas nesse processo 

(NAGI; KHAN; RAHMAN, 2017; WENTELER; SATHORN; PARASHOS, 2015), 

merecendo investigações adicionais afim de esclarecer o impacto de cada uma delas.  

Diante do exposto, o presente estudo buscou avaliar a influência de fatores relacionados 

ao profissional e ao dente (dados clínicos e radiográficos) e o impacto das características 

radiográficas, quando avaliadas isoladamente ou em conjunto, em relação à tomada de decisão 

clínica de cirurgiões-dentistas com ou sem especialização em Endodontia no manejo de dentes 

tratados endodonticamente.  
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2 ARTIGO – FACTORS ASSOCIATED WITH THE DECISION-MAKING PROCESS 

IN THE MANAGEMENT OF ENDODONTICALLY TREATED TEETH: 

COMPARISON BETWEEN SPECIALISTS AND NON-SPECIALISTS 

 

 

O presente artigo será submetido ao periódico International Endodontic Journal (ISNN: 1365-

2591; Fator de impacto: 5.264; Qualis A1). As normas para publicação estão descritas no Anexo 

A.  
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Abstract  

Aim: This study aimed to evaluate the influence of factors related to the professional and the 

tooth (clinical and radiographic data) on the clinical decision-making process of specialists or 

non-specialists in endodontics regarding the management of endodontically treated teeth.  

Methodology: The sample comprised 28 participants, 14 endodontists and 14 general dentists 

(non-endodontists). Participants evaluated 30 clinical cases containing an endodontically 

treated tooth, at four different time points, with one-month intervals, by electronic 

questionnaires: T1, the digital periapical radiograph was edited, and the periapex was covered, 

allowing only the evaluation of root filling quality; T2, analysis of the periapical status (the 

tooth was covered); T3, complete radiograph analysis (without edition); T4, complete 

radiograph analysis, associated with patient’s clinical data. At all time points, participants 

evaluated the root filling quality and/or periapical status and the best treatment option for that 

tooth: wait and see, endodontic retreatment, apical surgery, endodontic retreatment + apical 

surgery, or extraction. The confidence level to define the diagnosis and treatment and the need 

for cone-beam computed tomography (CBCT) were also evaluated. Multivariable logistic 

regression was performed to evaluate the impact of participant’s characteristics and 

radiographic and clinical variables of the tooth in the decision to retreat or not. The differences 

in the confidence level and the request of CBCT were assessed by non-parametric tests (α=5%).   

Results: The presence of signs and symptoms, assessed only in T4, was the variable that most 

impacted the decision to retreat a tooth (OR: 9.58; CI 95%: 6.24-14.70). Root filling quality in 

T4 and periapical status in T2 and T4 also influenced the decision-making process. Regarding 

participants’ characteristics, gender (female) and experience level (endodontists) were 

significantly related to the reintervention. In general, clinicians with special training in 

endodontics were more confident and requested more CBCT as a complementary exam than 

non-specialists.  

Conclusion: Gender experience level, clinical signs and symptoms, root filling quality (T4) and 

periapical status (T2 and T4) influenced the decision-making process. Also, the confidence 

level in diagnosis and treatment options and the request of CBCT were higher in the specialist 

group compared to non-specialists. 

 

Keywords: decision-making, endodontics, treatment planning.  
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Introduction 

Clinical decision-making is a routine but complex process in the dental practice and 

should be based on the best evidence available, case-specific judgment, financial resources, and 

the patient’s desires and motivation (Al-Ali et al., 2005; Bigras et al., 2008; American 

Association of Endodontists, 2017). In endodontics, dentists are often faced with root filled 

teeth with persistent or recurrent apical periodontitis (AP) associated or not with signs and 

symptoms (Lee et al., 2012; Tibúrcio-Machado et al., 2021). In these situations, the necessity 

of reintervention should be considered, and the clinicians have the dilemma of choosing the 

best treatment option for the case, such as nonsurgical and/or surgical root canal retreatment or 

tooth extraction and replacement with an implant (Karabucak and Setzer, 2007). 

The clinical management of endodontically treated teeth is still controversial and 

influenced by different factors (Balto & Al-Madi, 2004; Al-Ali et al., 2005; Dechouniotis et 

al., 2010). The level of speciality training, time of clinical experience, personal values, 

educational background, and financial resources may impact the treatment plan and have been 

studied in the literature (Pagonis et al., 2000; McCaul et al., 2001; Balto & Al-Madi, 2004; 

Dechouniotis et al., 2010; Wenteler et al., 2015; Çiçek et al., 2016). Practitioners with special 

training in endodontics tend to prefer more conservative treatments, as nonsurgical root canal 

retreatment, compared to other therapeutic options (Pagonis et al., 2000; Dechouniotis et al., 

2010; Wenteler et al., 2015; Nagi et al., 2017). In addition, practitioners with the same level of 

expertise in endodontics demonstrated much better consensus in the definition of diagnosis and 

treatment plan in comparison to dental students and other specialists (McCaul et al., 2001). 

Periapical radiographs are the main resource to assess root canal treatment success or 

failure (NG et al., 2011). However, they represent a two-dimensional image obtained from 

three-dimensional structures, which increases the risk of misinterpretation (Eckerbom & 

Magnusson, 1997; Hansrani, 2015; Dahlkemper et al., 2016). In situations where the 

assessment of the periapical area or the root filling quality is imprecise, this could lead the 

clinicians to misdiagnosis (Morgental et al., 2012). Radiographic interpretation is a subjective 

process, and past studies have already demonstrated great intra- and inter-examiner variations 

during the radiographic examination of endodontically treated teeth (Reit & Hollender, 1983; 

Hülsmann, 1994; Morgental et al., 2012; Nagi et al., 2017; Burns et al., 2018). In a previous 

study, the radiographic quality of root canal fillings and the periapical status were assessed 

individually in different moments by general dentists (Morgental et al., 2012). They evaluated 

edited periapical radiographs that allowed the visualization of only the tooth or only the 

periapex. The root filling quality was seen to affect the general dentist’s decision to prescribe 
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endodontic retreatment more than the periapical status. In addition, the evaluation of the root 

canal filling in an unedited radiograph influenced the interpretation of the periapical area 

condition. 

During the assessment of the periapical region, professionals tend to establish a ‘‘cut-

off point’’ for the size of the periapical lesion from which they start to perceive that an 

intervention would be indicated and tend to recommend endodontic retreatment for all teeth 

with lesions larger than that. However, the definition of this cut-off point varies widely between 

clinicians (Kvist et al., 1994; Al-Ali et al., 2005). In this context, it is important to note that the 

presence of radiolucency in the apex of a root filled tooth may not always represent a periapical 

disease. A previous investigation (Kruse et al., 2019) compared the evaluation of cone-beam 

computed tomography (CBCT) exams with the histopathological diagnosis and found that 6.8% 

of non-root filled teeth and 19.7% of root filled teeth that were assessed as diseased in the 

CBTC images were diagnosed as healthy teeth in the histopathological analysis. The fact that 

this misdiagnosis happened more in root filled teeth demonstrates professional bias while 

evaluating the periapical status of endodontically treated teeth.  

CBCT is a three-dimensional imaging exam that overcomes some limitations of 

conventional radiographic techniques (Petersson et al., 2012). In this sense, when rationally 

indicated and clinically justified, the CBCT is the imaging modality of choice, especially in 

cases where the radiographic interpretation is inconclusive during the assessment of 

endodontically treated teeth (Fayad et al., 2015). Past studies have already demonstrated that 

the clinicians feel more confident and considerably change their diagnosis and treatment plans 

after evaluating CBCT images (Mota De Almeida et al., 2014; Mota de Almeida et al., 2015; 

Rodríguez et al., 2017). 

Although it is a common action in the daily routine of dentists, the clinical decision 

making regarding the management of endodontically treated teeth is a complex cognitive 

process influenced by individual characteristics and by the clinical case-specific judgment 

(McCaul et al., 2001; Al-Ali et al., 2005; Nagi et al., 2017). There is a clear lack of consensus 

between general dentists and specialists in endodontics in the definition of diagnosis, as well as 

the role and relevance of radiographic variables in the definition of the best treatment option 

(Balto & Al-Madi, 2004; Bigras et al., 2008; Morgental et al., 2012; Burns et al., 2018). In this 

context, the present study aimed to evaluate the influence of factors related to the professional 

and the tooth (clinical and radiographic data) and the impact of radiographic characteristics, 

assessed individually or together, on the clinical decision-making process of non-specialists 

and specialists in endodontics, regarding the management of endodontically treated teeth. 
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Materials and Methods 

This study was approved by the Research Ethics Committee of the Federal University 

of Santa Maria (protocol number 26387819.9.0000.5346), Santa Maria, RS, Brazil. The sample 

size was based on previous studies (Pagonis et al., 2000; Balto & Al-Madi, 2004; Morgental et 

al., 2012) and comprised 28 participants: 14 general dentists, non-specialists in endodontics 

and 14 endodontists.  

 

Sample selection  

Electronic questionnaires were sent to randomly selected professionals registered as 

general dentists or endodontists in Santa Maria, RS, Brazil. The non-specialist group included 

only clinicians who had not received any postgraduate training, advanced programs or courses 

in endodontics; the endodontist group included clinicians who had completed specialized 

training in endodontics.  

Participants were randomly selected and contacted by e-mail and/or telephone from a 

list of professionals provided by the Regional Council of Dentistry. Those who accepted to 

participate were informed about the aim, methods and risks of the study. An informed consent 

form was included on the first page of the questionnaires. Invitations stopped when the 

established sample size number was reached.  

Thirty digital periapical radiographs of endodontically treated teeth were carefully 

selected from the dental records of the university dental clinic. The cases were chosen to 

represent a wide range of clinical situations with different conditions regarding the technical 

quality of root canal treatment and periapical status, as well as coronal restoration, prosthetic 

crown, presence or absence of intracanal post, and/or iatrogenic errors.  

The radiographs were edited using the Microsoft PowerPoint version 2016 software 

(Microsoft Corp., Redmond, WA, EUA) (Fig. 1), according to the methodology proposed by 

Morgental et al. (2012). First, the periapical area of the tooth was covered using the black 

paintbrush tool, allowing only the visualization of the root canal filling. At a second moment, 

the tooth was covered using the white paintbrush tool, allowing only the visualization of the 

periapical area. The brightness and contrast of the images were adjusted to ensure adequate 

contrast and density for the radiographic evaluation. 
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Questionnaire assessment and radiographic interpretation 

Four questionnaires, delivered to each participant at an interval of at least one month, 

were structured in a web survey platform (Google Forms – Google LLC, Googleplex, Mountain 

View, CA, EUA). The interval of thirty days was also adopted by Wanzeler et al. (2019), and 

it was considered a sufficient period of time for the participants forget they previous answers. 

The participants were instructed to perform the radiographic evaluation in the electronic device 

(notebook, desktop computer, tablet or smartphone) that seemed more comfortable, but 

preferably in a controlled lighting environment. Participants’ individual data, such as gender, 

age, experience level (specialized training in endodontics or not), and years of experience, were 

recorded in the first questionnaire. In the next ones, they informed only their ID card number 

for posterior matching. 

The radiographic interpretation happened in four different time points – at each time, 

the order of the cases was randomized to prevent participants from remembering the answers 

in the previous questionnaires. At the first time point (T1) (APÊNDICE A), the participants 

evaluated the 30 radiographs with the periapical region covered, providing information only 

about the technical quality of the root canal treatment. At the second time point (T2), the tooth 

structure was covered, and only the periapical area was available for evaluation. In the third 

month (T3), the participants had access to the complete radiograph (without edition). Finally, 

in the fourth and last time point (T4), they re-evaluated the complete radiograph and had access 

to the clinical data of the case, including medical and dental records and the presence of signs 

and symptoms. The researchers hypothetically created the clinical data for all cases in order to 

represent different clinical scenarios. The clinical variables included were: systemic 

impairment (diabetes, hypertension, chronic kidney disease, HIV infection, presence of heart 

valve), time since the end of the endodontic treatment, presence of swelling or sinus tract, and 

presence of pain or sensitivity to palpation or percussion. 

For each radiograph, depending on the time point (T1, T2, T3, or T4), participants were 

supposed to evaluate the root filling quality (adequate or inadequate) and the periapical status 

(normal periodontal ligament space, widened periodontal ligament space, or periapical lesion). 

Also, the decision-makers were asked to define the best treatment option for that tooth: wait 

and see, nonsurgical retreatment, apical surgery, nonsurgical retreatment + apical surgery, or 

extraction. For each case, the participants had to define their confidence level in the diagnosis 

(root filling quality and periapical status) and in the treatment option on a scale from 1 to 5 (1, 

not confident; 5, very confident) as described by Wanzeler et al. (2019). Finally, they were 

asked whether she/he would request a CBCT to help in the decision making of the case.  



23 

 

Statistical analysis 

The data were expressed in absolute and relative frequencies. Multivariate logistic 

regression was performed to evaluate the impact of participants’ characteristics and clinical and 

radiographic variables related to the tooth in the preferred treatment option (wait and see versus 

reintervention) in the last evaluation (T4). For the logistic regression, variables were 

categorized as follows: age, ≤ 39 years or >39 years (median was 39 years old); gender, female 

or male; years of experience, ≤ 16 years or > 16 years (median was 16 years); experience level, 

non-specialist or endodontist; root filling quality, adequate or inadequate; periapical status, 

healthy or diseased; CBCT request, yes or no; clinical signs and symptoms, present or absent. 

Regarding the decision making, since few participants opted for tooth extraction, the answers 

were dichotomized into: wait and see (observation) or reintervention (including nonsurgical 

retreatment, apical surgery, nonsurgical retreatment + apical surgery, or extraction). Variables 

with an initial significance outcome in the binary model (P < 0.2) were tested further by entering 

them one by one into the multivariate logistic regression model, and those that retaining their 

contribution to the model were entered simultaneously in the multivariate model. In the 

multivariate analysis, the level of statistical significance was set as P < 0.05.  

The confidence level in diagnosis and treatment plan between the two groups (non-

specialist or endodontist) were compared using the Man-Whitney U test for each evaluation 

time point (T1 to T4), while the differences within each group were assessed using the Friedman 

and Wilcoxon tests. The Chi-square test was used to access the request for CBCT between the 

two groups; the Q Cochran and McNemar tests were applied to analyse the differences in the 

same group. Data were analysed using Microsoft Office Excel version 2016 (Microsoft Corp., 

Redmont, WA, USA) and SPSS version 21.0 (SPSS Inc., Chicago, IL, USA) software.  

 

Results 

Table 1 shows the baseline characteristics of the sample. The frequency distribution of 

treatment choices according to the group of participants (non-specialist or endodontist) at the 

four evaluation time points is displayed in Table 2. Wait and see (observation) was the 

preferable treatment option for both groups at all four time points.  

Table 3 shows the binary and multivariate logistic regression. From the multivariate 

model, the variables significantly associated with the indication of reintervention at T4 were: 

gender (OR: 1.62; CI 95%: 1.07-2.45); experience level (OR: 2.68; CI 95%: 1.76-4.06); 

periapical status at T2 (OR: 1.66; CI 95%: 1.07-2.57) and T4 (OR: 4.27; CI 95%: 2.54-7.17); 



24 

 

root filling quality at T4 (OR: 5.34; IC 95%: 3.51-8.12) and clinical signs and symptoms (OR: 

9.58; IC 95%: 6.24-14.70). 

Table 4 presents the influence of the experience level and the study time points (T1 to 

T4) on the participants’ confidence level. Endodontists were significantly more confident in 

their diagnosis than non-specialists at T4 (P < 0.05) and more confident in their treatment plan 

at T3 and T4 (P < 0.05). The highest confidence levels in both diagnosis and treatment plan 

were obtained in T4, when the participants had access to the unedited periapical radiograph and 

clinical data.  

Regarding the CBCT request, Table 5 shows that endodontists significantly requested 

CBCT more frequently than non-specialists at T2 and T3. Regarding the influence of the study 

time points, the non-specialist group solicited CBCT more often at T1. However, there were no 

significant differences in the CBCT requests among the four study time points within the 

endodontist group.  

 

Discussion  

The clinical management of endodontically treated teeth is based on the success or 

failure of the initial endodontic treatment. Nonetheless, the criteria used to make the decision 

of wait and see versus reintervention vary widely among clinicians (Rawski et al., 2003; Al-

Ali et al., 2005; Bigras et al., 2008; Wenteler et al., 2015). The present study verified the 

influence of factors related to the professional and the tooth (clinical and radiographic data) on 

the decision-making process and the confidence level of specialists and non-specialists in 

Endodontics when facing an endodontically treated tooth.  

This study was performed at four time points, which allowed us to isolate the variables 

“root filling quality” and “periapical status” to better understand their influence when assessed 

singly (T1 and T2), together (T3), or associated with clinical signs and symptoms (T4) on the 

decision-making process. To achieve this objective, a logistic regression analysis was 

performed. The use of logistic regression is not common in studies about decision making in 

endodontics. In this approach, it is possible to established and estimate the relationship between 

several variables (Domínguez-Almendros et al., 2011). In the present investigation, with the 

multivariate analysis, it was possible to understand what factors the participants considered 

more critical while assessing the cases and how each radiographic characteristic (root filling 

quality and periapical status) impacted the decision-making process.   

In the present study, for each case, the participants had five treatment options to choose 

from. In all four time points of the study, both non-specialists and endodontists opted more 
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frequently for the treatment options “wait and see” or nonsurgical retreatment, which is in 

agreement with previous investigations (Pagonis et al., 2000; Balto & Al-Madi, 2004; Taha et 

al., 2019). It could be possibly explained by the nature of the cases selected herein. In our study, 

not all cases were symptomatic or had a well defined periapical lesion. This scenario could also 

explain that the least chosen treatment option was the extraction, representing less than 2% of 

the responses in each time point. For this reason, in the logistic regression analysis, tooth 

extraction was included in the ‘‘reintervention’’ option.  

The experience level influenced the decision of participants regarding reintervention. 

Endodontists had higher odds of choosing to retreat/extract a tooth when compared to non-

specialists. Endodontic procedures are usually complex and demand specific knowledge and 

training. Thus, clinicians with specialized practice may be more accurate in radiographic 

diagnosis (McCaul et al., 2001; Çiçek et al., 2016) and more self-reliant in their endodontic 

skills (Heinikainen et al., 2002). Therefore, as described in previous studies, endodontists 

tended to indicate endodontic retreatments more frequently (Reit et al., 1985; McCaul et al., 

2001; Balto & Al-Madi, 2004; Taha et al., 2019). This more conservative behaviour of non-

specialists may be explained by the lack of specific training of endodontic retreatment 

approaches in the undergraduate curriculum of dental schools and a lack of knowledge about 

the success rates of these therapeutic approaches (Balto & Al-Madi, 2004; Taha et al., 2019).  

It is well-known that the persistence of apical radiolucency in the follow-up radiographs 

may represent an endodontic treatment failure and the need for reintervention (NG et al., 2008). 

AP is an immune system response to the presence of microorganisms within the root canal 

system (Nair, 2006). The permanency of these irritating agents and their by-products leads to 

local bone destruction in the periapical area (Del Fabbro et al., 2016). In the present study, 

when the participants assessed the periapical tissues as diseased (T2 and T4), they had 1.66 and 

4.27 times more chances, respectively, to indicate the tooth for a reintervention. This was 

expected, and it is in agreement with previous studies, which also demonstrated that the 

observers tend to choose more invasive approaches when facing a diseased periapical area (Reit 

et al., 1985; Reit & Gröndahl, 1988; Aryanpour et al., 2000; Heinikainen et al., 2002; Balto & 

Al-Madi, 2004; Nagi et al., 2017).  

Regarding the root filling quality, only the assessment performed in T4 was included in 

the multivariate analysis. During the construction of the multivariate logistic regression model, 

the assessment of root filling quality in T1 and T3 did not retain their contribution to the model. 

The participants who assessed the root filling as inadequate were more likely to retreat or extract 

a tooth (OR: 5.34; IC 95%: 3.51-8.12). These results seem to show that when a poorly filled 
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root canal is not accompanied by a diseased periapex or signs and symptoms, it may not have 

as much influence on the decision making process. However, previous studies have already 

demonstrated that the root filling quality is one of the most critical factors for reintervention to 

clinicians (Balto & Al-Madi, 2004; Taha et al., 2019). Root fillings assessed as inadequate were 

more easily indicated for retreatment regardless of the size of AP (Wenteler et al., 2015). It is 

important to point out that the radiographic appearance of an adequate root canal filling does 

not provide information about the mechanical and chemical disinfection, which are essential to 

the outcome of endodontic treatment (Kabak and Abbott, 2005; NG et al., 2011).  

The presence of signs and symptoms after root canal treatment is frequent, especially in 

the first 24 hours, when the prevalence of postoperative pain can reach 40%; however, after 

seven days, the prevalence of pain usually drops to levels of 10% or less (Pak & White, 2011). 

In this sense, after the immediate postoperative period, the persistence of signs and symptoms 

in the follow-up visits is a clear indication for endodontic retreatment (Dahlkemper et al., 2016). 

Few studies of our knowledge had explored the influence of signs and symptoms in the decision 

making of endodontically treated teeth (Hülsmann, 1994; Aryanpour et al., 2000; Heinikainen 

et al., 2002; Balto & Al-Madi, 2004; Çiçek et al., 2016), and their findings are inconsistent. To 

some authors, the observers tend to ignore the presence of signs and symptoms and base their 

treatment decisions mostly on radiographic findings (Heinikainen et al., 2002). According to 

Balto & Al-Madi (2004), general dentists regarded clinical symptoms as more relevant than 

endodontists. However, in our study, the presence of signs and symptoms was the most relevant 

factor that significantly increased the odds of a tooth being indicated for reintervention (OR: 

9.58; CI 95%: 6.24-14.70). This finding agrees with Aryanpour et al. (2000) and Çiçek et al. 

(2016), who also demonstrated that the observers tend to choose more invasive treatment 

options when faced with the presence of signs and symptoms. Furthermore, the occurrence of 

symptomatology also seems to influence the perception of the periapical area. At T4, the 

assessment of the periapex as diseased had a greater impact on the decision to indicate a tooth 

for a reintervention (OR: 4.27; IC: 2.54-7.17), in comparison to T2 (OR: 1.66; CI 95%:1.07-

2.57) and T3 (OR: 1.22; CI 95%: 0.73-2.03).  A possible explanation is that the presence of 

signs and symptoms indicates the existence of an acute inflammatory process, which could 

affect the perception of the periapical area as more diseased since, in some cases, the presence 

of apical radiolucency is not reason enough for a reintervention (Reit & Gröndahl, 1988).   

In addition to tooth-related factors, participants’ characteristics may influence treatment 

decisions (Reit et al., 1985; Al-Ali et al., 2005; Taha et al., 2019). In the present study, only 

gender significantly influenced the decision to retreat/extract a tooth. The females had 1.62 
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more chances to indicate a tooth for a reintervention than males.  Al-Ali et al. (2005) also found 

that women had a greater propensity to retreat; however, in Saudi Arabia, dental education is 

separately provided to female and male students, a cultural factor that does not apply to our 

reality. Similar studies have failed to find differences in the clinical decision-making regarding 

gender (Aryanpour et al., 2000; Heinikainen et al., 2002; Taha et al., 2019). In the present 

study, 60% of the sample were females, and although the logistic regression has adjusted these 

variables, this may have increased the odds of reintervetion. Participants’ age and time of 

experience did not have a significant effect on their clinical decision making. This finding 

differs from previous investigations that showed that experience time was a significant factor 

in the preferred treatment options (Aryanpour et al., 2000; Taha et al., 2019). However, in these 

studies, the observers were dental students (undergraduate or postgraduate students) and 

general dentists or endodontists, groups with very different experience times. In the present 

study, the general dentists and endodontists had similar means of experience: 19.29 and 18.86 

years, respectively. Also, participants of both groups had at least six years of clinical experience 

(Table 1), which is a considerable period of dental practice.  

At the four study time points, the participants were asked to define their confidence 

level. This question aimed to assess if the available information was sufficient for the clinicians 

to define diagnosis and treatment plan, in other words, how confident they felt assessing the 

edited and unedited radiographs. High averages were found at all four time points, which is 

somewhat surprising. Clinicians felt confident even when assessing only the root filling quality 

(T1) or only the periapical status (T2). This finding may reflect real confidence on the part of 

participants or an embarrassment in expressing their uncertainties in front of researchers. This 

information can also be an alert for the fact that clinicians in their dental practice may be making 

clinical decisions even when they receive partial information of the case, for example, receiving 

only the x-ray, without complete clinical data.  

Regarding the influence of experience level on the confidence level to define a 

diagnosis, there was a significant difference only at T4, when endodontists felt more confident 

than non-specialists. The same difference was detected for the confidence level to define the 

treatment plan at T3 and T4. This may be explained by the specialized knowledge of 

endodontists about the importance of biological and radiographic variables in the outcome of 

endodontic treatment, which allow them to make decisions with more confidence (Heinikainen 

et al., 2002; Wenteler et al., 2015; Çiçek et al., 2016). 

The benefits of CBCT in the endodontic field, regarding diagnosis and decision making, 

has been the focus of several investigations (Mota De Almeida et al., 2014; Petersson et al., 
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2012; Rodríguez et al., 2017). In the present study, significantly more endodontists than general 

practitioners requested CBCT to aid in their treatment decisions at T2 and T3. This is probably 

explained by the fact that endodontists are professionals more familiarized with the use of 

CBCT to evaluate endodontic problems (Rodríguez et al., 2017). According to Mota De 

Almeida (2019), a “better safe than sorry” attitude lower the threshold of CBCT usage by 

endodontists in certain cases. Nonetheless, there is a clear recommendation in the literature that 

CBCT should not be used as a diagnostic tool in the daily routine of endodontists 

(SEDENTEXCT 2012; Nair et al., 2015; Patel et al., 2019). The clinicians should request a 

CBCT exam in specific situations after conventional radiographs have been taken and assessed, 

and the information provided was not sufficient for a solid diagnosis and treatment planning 

(Nair et al., 2015).  

One may argue that the lack of standardization of the electronic screen on which the 

observers evaluated the radiographs is a limitation of the study. Unfortunately, when electronic 

questionnaires are used, this aspect cannot be controlled. Nevertheless, according to previous 

investigations, the type of display device did not affect the diagnostic accuracy of detecting 

vertical root fracture and caries lesions (Isidor et al., 2009; Araki et al., 2015; Vasconcelos et 

al., 2016). 

 

Conclusion 

The main reason that influenced the clinical management of endodontically treated teeth 

was the presence of clinical signs and symptoms. Professional gender and experience level, 

periapical status, root filling quality also influenced the decision-making process. In general, 

the participants felt confident during all study time points; however, endodontists felt more 

confident in their clinical decisions and requested more CBCT to aid in their decision-making 

process than non-specialists.   
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Tables 

 

Table 1 Baseline characteristics of the sample. 

 

Variables Clinician group  N (%) Mean (min-max) 

Gender 

Non-specialists 
Female 7 (50) 

 
Male 7 (50) 

Endodontists 
Female 10 (71.4) 

 
Male 4 (28.6) 

Age 
Non-specialists   42.29 (28-70) 

Endodontists   40.21 (27-54) 

Years of experience 
Non-specialists   19.29 (6-49) 

Endodontists   18.86 (7-32) 

Years of experience in 

endodontics 
Endodontists 

  
12.36 (5-20) 
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Table 2 Frequency distribution of preferred treatment options by the two groups of participants 

at each study time point.  

 

 
Treatment 

Non-specialists 

N(%) 

Endodontists 

N(%) 
Total 

T1 

Wait-and-see 284 (67.6) 274 (65.2) 559 (66.5) 

NSR 118 (28.1) 134 (31.9) 252 (30.0) 

Apical surgery 4 (1.0) 7 (1.7) 11 (1.3) 

NSR + Apical surgery 3 (0.7) 1 (0.2) 4 (0.4) 

Extraction 11 (2.6) 4 (1.0) 15 (1.7) 

 Total 420 420 840 

     

T2 

Wait-and-see 296 (70.5) 283 (67.4) 579 (68.9) 

NSR 104 (24.8) 129 (30.7) 233 (27.7) 

Apical surgery 1 (0.2) 0 1 (0.1) 

NSR + Apical surgery 13 (3.1) 4 (1.0) 10 (0.1) 

Extraction 6 (1.4) 4 (1.0) 10 (0.1) 

 Total 420 420 840 

     

T3 

Wait-and-see 259 (61.7) 252 (60.0) 511 (60.8) 

NSR 130 (31.0) 157 (37.4) 287 (34.1) 

Apical surgery 10 (2.4) 4 (1.0) 14 (1.6) 

NSR + Apical surgery 17 (4.0) 6 (1.4) 23 (2.7) 

Extraction 4 (1.0) 1 (0.2) 5 (0.5) 

 Total 420 420 840 

     

T4 

Wait-and-see 263 (62.6) 223 (53.1) 486 (57.8) 

NSR 131 (31.2) 187 (44.5) 318 (37.8) 

Apical surgery 8 (1.9) 3 (0.7) 11 (1.3) 

NSR + Apical surgery 13 (3.1) 5 (1.2) 18 (2.1) 

Extraction 5 (1.2) 2 (0.5) 7 (0.8) 

 Total 420 420 840 

NSR: Nonsurgical retreatment; T1: Evaluation of the root canal filling; T2: Evaluation of the periapical status; T3: Evaluation 

of the complete radiograph; T4: Re-evaluation of the complete radiograph + clinical data.  
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Table 3 Binary and multivariate logistic regression analyses between the indication of 

reintervention at T4 and other variables.  

 

Variables P 
OR binary  
(IC 95%) 

P 
OR multivariate  

(IC 95%) 

Age 

≤ 39 years 

>39 years 

 

 

0.780 

 

 

1.04 (0.79-1.36) 

 

 

 

 

Graduation 

<16 years 

>16 years 

 

 

0.889 

 

 

0.98 (0.74-1.29) 

  

Gender 

Male 

Female 

 

 

0.031 

 

 

1.36 (1.02-1.81) 

 

 

0.020 

 

 

1.62 (1.07-2.45) 

Experience level 

Non-specialists 

Endodontists 

 

 

0.005 

 

 

1.48 (1.12-1.94) 

 

 

0.000 

 

 

2.68 (1.76-4.06) 

Root filling quality at T1 

Adequate 

Inadequate 

 

 

0.001 

 

 

1.59 (1.21-2.10) 

  

Periapical status at T2 

Healthy 

Disease 

 

 

0.000 

 

 

5.98 (4.42-8.08) 

 

 

0.023 

 

 

1.66 (1.07-2.57) 

Root filling quality at T3 

Adequate 

Inadequate 

 

 

0.000 

 

 

2.15 (1.63-2.84) 

  

Periapical status at T3 

Healthy 

Disease 

 

 

0.000 

 

 

6.15 (4.48-8.44) 

 

 

0.436 

 

 

1.22 (0.73-2.03) 

Root filling quality at T4 

Adequate 

Inadequate 

 

 

0.000 

 

 

4.14 (3.09-5.55) 

 

 

0.000 

 

 

5.34 (3.51-8.12) 

Periapical status at T4 

Healthy 

Disease 

 

 

0.000 

 

 

12.21 (8.92-17.5) 

 

 

0.000 

 

 

4.27 (2.54-7.17) 

Signs or symptoms 

Absent 

Present 

 

 

0.000 

 

 

13.25 (9.49-18.51) 

 

 

0.000 

 

 

9.58 (6.24-14.70) 

T1: Evaluation of the root canal filling; T2: Evaluation of the periapical status; T3: Evaluation of the complete radiograph; T4: 

Re-evaluation of the complete radiograph + clinical data.  
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Table 4 Participants’ confidence level to define the diagnosis and the best treatment option (means ± standard deviations) at each study time point.  

 

 Experience level T1 T2 T3 T4 

Confidence level 

in diagnosis 

Non-specialists 3.95 ± 0.74 A,d  4.05 ± 0.66 A,c 4.19 ± 0.53 A,b 4.40 ± 0.58 B,a 

Endodontists 3.88 ± 1.16 A,c 3.85 ± 1.08 A,c 4.18 ± 0.79 A,b 4.58 ± 0.72 A,a 

      

Confidence level 

in treatment option 

Non-specialists 3.90 ± 0.75 A,d 3.99 ± 0.70 A,c 4.04 ± 0.65 B,b 4.38 ± 0.63 B,a 

Endodontists 3.81 ± 1.28 A,c 3.77 ± 1.14 A,c 4.12 ± 0.85 A,b 4.56 ± 0.75 A,a 

T1: Evaluation of the root canal filling; T2: Evaluation of the periapical status; T3: Evaluation of the complete radiograph; T4: Re-evaluation of the complete radiograph + clinical data. Distinct 

uppercase letters represent significant differences between experience levels (column). Distinct lowercase letters represent significant differences among time points (row).  
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Table 5 Absolute (N) and relative (%) frequencies of the observers who would request a CBCT exam at each study time point.  

 

 Experience level N T1 T2 T3 T4 

CBCT request 
Non-specialists 420 120 (28.6) A,a  87 (20.7) B,b 92 (21.9) B,b 93 (22.1) A,b 

Endodontists 420 123 (29.3) A,a 128 (30.5) A,a 121 (28.8) A,a 111 (26.4) A,a 

CBCT: Cone-beam computed tomography; T1: Evaluation of the root canal filling; T2: Evaluation of the periapical status; T3: Evaluation of the complete radiograph; T4: Re-evaluation of the 

complete radiograph + clinical data. Distinct uppercase letters represent significant differences between experience levels (column). Distinct lowercase letters represent significant differences 

among time points (row). 

 

 

 

 

 

 

 

 

 

 

 



38 

 

 

Figures 

 

 
 

Figure 1 – Edited and unedited periapical radiographs. (A) T1 – Periapical area was covered, 

providing information only about the technical quality of the root canal treatment. (B) T2 – 

Tooth structure was covered; thus, only the periapical status was available for evaluation. (C) 

T3 – Unedited radiograph. 
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3 CONSIDERAÇÕES FINAIS 

 

 A literatura ainda é inconclusiva sobre as variáveis que influenciam o manejo de dentes 

tratados endodonticamente. O presente estudo verificou a influência de fatores relacionados ao 

profissional e ao dente (dados clínicos e radiográficos) em relação à tomada de decisão clínica 

de cirurgiões-dentistas com ou sem especialização em Endodontia, quando analisados 

isoladamente e depois em conjunto.  

 O gênero e o nível de experiência clínica influenciaram significativamente a tomada de 

decisão dos participantes, sendo as mulheres e os endodontistas os mais propensos a indicar o 

elemento dentário para uma reintervenção, incluindo retratamento não-cirúrgico, cirurgia 

parendodôntica e exodontia. O conhecimento teórico e técnico a respeito das abordagens 

disponíveis para dentes que falharam do ponto de vista endodôntico possivelmente influenciou 

a tomada de decisão clínica dos especialistas em Endodontia. Da mesma forma, os 

endodontistas solicitaram mais vezes, ao longo do estudo, um exame de TCFC para auxiliar na 

avaliação do caso, uma vez que devido à pratica clínica estão mais habituados com a solicitação 

e interpretação de exames complementares de imagem. 

 Em relação às características radiográficas do dente, a qualidade do tratamento 

endodôntico avaliada em T4 influenciou significativamente a tomada de decisão clínica. Já o 

status periapical apresentou influência significativa na decisão de tratamento quando avaliado 

isoladamente (T2) ou associado aos demais dados (T4). No entanto, a presença de sinais e 

sintomas (T4) foi a variável que mais impactou a tendência dos profissionais em reintervir sobre 

os elementos dentários. Em T4, quando os observadores tiveram acesso à radiografia completa 

e aos dados clínicos do caso, a avaliação do periápice teve maior impacto na decisão clínica, 

quando comparado aos momentos anteriores (T2 e T3). Tal fato parece demonstrar uma 

influência da presença de sinais e sintomas na avaliação dos achados radiográficos.  

 Os participantes de ambos os grupos (especialistas e não-especialistas) demonstraram 

médias mais altas de nível de confiança na definição do diagnóstico e do tratamento em T4. 

Porém, valores relativamente altos de confiança também foram observados nos demais tempos 

do estudo. Tal achado é considerado surpreendente, uma vez que em T1, T2 e T3 os 

observadores tiveram acesso a informações limitadas do caso clínico.  
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ANEXO A – NORMAS PARA SUBMISSÃO DE ARTIGO CIENTÍFICO NO 

PERIÓDICO INTERNATIONAL ENDODONTIC JOURNAL 
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ANEXO B – PARECER DO COMITÊ DE ÉTICA EM PESQUISA 
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APÊNDICE A – INSTRUMENTO DE COLETA DE DADOS 

As questões abaixo foram repetidas para os 30 casos avaliados. Os 

participantes receberam as questões de cada período separadamente (T1, T2, T3 ou T4), 

com intervalos de um mês entre eles. Em todos os questionários, o primeiro passo foi o 

preenchimento do TCLE, reiterando o caráter voluntário da participação na pesquisa e 

garantindo a possibilidade do participante desistir de participar em qualquer momento.  

 

QUESTIONÁRIO 1 (T1) 
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QUESTIONÁRIO 2 (T2) 
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QUESTIONÁRIO 3 (T3) 
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QUESTIONÁRIO 4 (T4) 
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