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RESUMO 

 

O presente trabalho tem como objetivo analisar a influência da tomografia computadorizada de 

feixe cônico (TCFC) no diagnóstico de condições endodônticas por especialistas em 

endodontia, comparando a capacidade diagnóstica dos participantes do estudo ao analisarem a 

radiografia periapical e a TCFC. Esta pesquisa é de caráter observacional transversal e 

retrospectivo. Dois questionários foram criados, contendo vinte casos clínicos que 

apresentavam diferentes condições endodônticas e suas respectivas radiografias periapicais e 

TCFC. No primeiro questionário foram providas as radiografias periapicais junto à história 

clínica fictícia de cada caso, e os participantes responderam suas hipóteses diagnósticas. Após 

30 dias, o segundo questionário foi enviado, desta vez contendo as imagens tomográficas junto 

às mesmas histórias clínicas fictícias, e então os participantes responderam novamente suas 

hipóteses diagnósticas. O padrão-ouro foi elaborado a partir do consenso da análise de todos os 

exames de imagem por três professores, dois da área de radiologia e um da área de endodontia. 

Após isso, os diagnósticos dos dois questionários foram confrontados e comparados ao padrão-

ouro. O estudo concluiu que a TCFC não influenciou na capacidade diagnóstica dos 

participantes no diagnóstico de alterações anatômicas, entretanto, influenciou 

significativamente no diagnóstico de alterações de tratamento. Reitera-se a importância de 

estudos que analisem outros fatores que podem interferir no impacto da TCFC no diagnóstico, 

planejamento de tratamento e desfecho do paciente. 

 

Palavras-chave: Tomografia Computadorizada de Feixe Cônico. Diagnóstico. Endodontia.  



ABSTRACT 

 

This study aims to analyze the influence of cone-beam computed tomography (CBCT) in 

diagnosing endodontic conditions by endodontic specialists, comparing the participant’s 

diagnostic capacity when analyzing the periapical radiography and the CBCT. This is a cross-

sectional and retrospective observational study. Two questionnaires were designed, containing 

twenty clinical cases, which presented different endodontic conditions and their respective 

periapical radiographs and CBCT images. In the first questionnaire, periapical radiographs were 

provided with the fictitious clinical history of each case, and the participants reported their 

diagnostic hypotheses. After 30 days, the second questionnaire was sent, this time containing 

the tomographic images with the same fictitious clinical histories, and then the participants 

reported their diagnostic hypotheses again. Three clinical professors, two from the radiology 

area and one from the endodontics area, determined the gold standard based on the consensus 

analysis of all image exams. After that, the diagnoses of the two questionnaires were confronted 

and compared to the gold standard. This study concluded that the CBCT did not influence the 

participants’ diagnostic capacity regarding anatomical conditions, however, it significantly 

influenced in the diagnoses of treatment conditions. It’s important that further studies analyze 

other factors that could interfere with the impact of CBCT on the diagnosis, treatment planning 

and patient outcome.  

 

Keywords: Cone-beam computed tomography. Diagnosis. Endodontics. 
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1 INTRODUÇÃO 

 

A elaboração do diagnóstico e da decisão terapêutica em Endodontia é bastante 

complexa e requer adequada anamnese, avaliação clínica e exames complementares, entre os 

quais, os exames por imagem. Além disso, a tomada de decisão dependerá das experiências 

profissionais, avaliação dos riscos e benefícios, custo, prognóstico e alternativas de tratamento1. 

 O exame por imagem é um método complementar, praticamente indispensável no 

auxílio ao diagnóstico e planejamento terapêutico na Odontologia2. As radiografias 

convencionais bidimensionais fornecem uma imagem de alta resolução e detalhe, com boa 

relação custo-benefício e que continua a ser o método mais popular de imaginologia 

atualmente3. No entanto, o potencial de diagnóstico das radiografias bidimensionais é 

limitado4,5. As informações podem ser difíceis de interpretar, em função da sobreposição de 

estruturas tridimensionais complexas, especialmente quando ocorrem variações anatômicas e 

quando o que se busca são alterações sutis/tênues da normalidade6.  

Para superar essas limitações radiográficas, foi desenvolvida a Tomografia 

Computadorizada de Feixe Cônico (TCFC), que consiste em um exame baseado na aquisição 

volumétrica, onde as imagens são adquiridas a partir de uma única volta da fonte de raios X ao 

redor da cabeça do paciente, gerando dados que, através de algoritmos específicos, formarão 

uma imagem em três dimensões, em escala de 1:1 com a imagem real7. A TCFC apresenta 

algumas vantagens no uso odontológico, tais como: natureza isotrópica do voxel, boa acurácia, 

especificidade e rapidez na realização do exame8,9.  

Com o desenvolvimento da TCFC, muitas possibilidades têm sido exploradas nas mais 

diversas áreas dentro da Odontologia, como Implantodontia, Periodontia, Endodontia, 

Odontopediatria e Traumatologia Buco-Maxilo-Facial10. Contudo, a TCFC só deve ser indicada 

e empregada quando o benefício de sua utilização for maior do que o risco de expor o paciente 

à radiação ionizante, visto que sua dose necessária é superior à da radiografia periapical11. As 

imagens de TCFC devem complementar as técnicas radiográficas convencionais, sempre 

considerando os benefícios de cada sistema, para que as particularidades de cada exame possam 

ser aproveitadas para o diagnóstico e/ou plano de tratamento do paciente12,13.  
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1.1 JUSTIFICATIVA 

 

A literatura mostra altos valores de sensibilidade e especificidade alcançados com o uso 

da TCFC no diagnóstico em Odontologia14-16. Entretanto, as doses de radiação de TCFC são 

mais altas do que aquelas para as radiografias convencionais, além de possuir um custo 

financeiro mais elevado17. Ainda assim, cada vez mais, os profissionais estão solicitando esse 

exame de imagem; no entanto, existe alteração na acurácia de diagnósticos realizados com a 

TCFC quando comparada às radiografias convencionais? Levando-se em consideração o 

princípio ALADA (As Low As Diagnostically Acceptable), que enfatiza a cautela no uso da 

radiação ionizante, para que um exame de TCFC (ou qualquer outro) seja justificado, ele 

necessita apresentar um benefício potencial para o paciente, ou seja, deve possuir a capacidade 

de aperfeiçoar o diagnóstico ou plano de tratamento do professional utilizando a menor dose 

possível para isso18.  

Tendo em vista o grande papel que os exames por imagem exercem no diagnóstico e 

plano de tratamento na Endodontia, se faz necessário realizar uma pesquisa avaliando o impacto 

da utilização da TCFC no diagnóstico de alterações endodônticas, em comparação com 

radiografias convencionais. 

 

1.2 OBJETIVOS 

 

1.2.1  Geral 

 Avaliar a influência da tomografia computadorizada de feixe cônico (TCFC) no 

diagnóstico de condições endodônticas. 

1.2.2  Específicos 

I Obter os diagnósticos referidos pelos participantes embasados em informações clínicas 

e radiografias convencionais periapicais, e em exames de TCFC.  

II Elaborar um padrão-ouro, a partir do consenso da interpretação dos exames por imagem.  

III  Comparar os diagnósticos obtidos pelos participantes embasados em informações 

clínicas e radiografias convencionais periapicais e em exames de TCFC com o padrão-ouro. 

IV Comparar os acertos diagnósticos entre as duas modalidade de exames por imagem.  
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2 ARTIGO CIENTÍFICO 

 

INTRODUCTION 

 

Imaging exams are essential in the endodontic practice, being necessary to complement 

and support clinical examination, diagnosis, and treatment planning, allowing better analysis of 

the area of interest19,22. The most popular imaging exam in endodontics is the periapical 

radiography23,24. This is mainly due to its good cost-effectiveness, the convenience of 

performing the exam in most dental offices, achieving images with good resolution, and 

because it requires low doses of radiation for its acquisition when compared to other types of 

imaging exams22,24. However, periapical radiography is a two-dimensional representation of 

three-dimensional structures, therefore it has some limitations, such as overlapping structures 

and distortions24. To eliminate such constraints, the use of cone-beam computed tomography 

(CBCT) has become popular in the dental clinical routine, especially in the endodontics 

area25,26. This exam allows a three-dimensional assessment of the root canal system, including 

the anatomy surrounding the area of interest, and possible pathologies associated with these 

regions; thus, it can easily detect conditions that may present subtle radiographic 

manifestations, such as apical periodontitis, fractures, resorption, and root perforations27,28. 

 The CBCT images have a lower resolution when compared to the periapical 

radiography; still, this resolution is satisfactory enough to be used to support the diagnosis and 

treatment planning process22,24. In comparison to medical-grade computed tomography (CT), 

CBCT requires a lower dose of radiation; however, this dose is still around 10 to 100 times 

higher than the needed dose for an intraoral radiography, and equivalent to 4-15 panoramic 

radiographs, even when using a small FOV (field of view)29-31. Due to the higher dose of 

radiation, the CBCT must be used with particular prudence, always following the orientations 

presented in up-to-date guidelines. Its indication must be strict and weighed individually, 

assessing the risks and benefits, and considering the ALADA (As Low As Diagnostically 

Acceptable) principle, which reiterates that the radiation dose for dental patients should be 

optimized to achieve the lowest practical level to address a specific clinical situation18,32.   

  Even with the increasing use of CBCT, few studies in the literature regarding the 

advantages of using this imaging modality considered its impact on the diagnosis, planning, 

and outcome of cases. Fryback and Thornbury (1991)33 stipulated a model for assessing the 
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effectiveness of imaging tests in the clinical management of patients. This model has a 

hierarchical structure composed of six levels, ranging from the technical quality of the images 

(level one) to the costs and benefits of the exam in society (level six). Most studies on CBCT 

stand at levels two (accuracy, sensitivity, and specificity of the interpretation of the images) or 

three (evaluation if the information obtained by the images promoted changes in the 

professional's diagnostic process)13,22,24. The lack of studies contemplating the higher levels of 

the model could possibly be due to the rigors of conducting randomized clinical studies in Oral 

Radiology and Endodontics, because of ethical issues, and the difficulty in establishing and 

finding in literature comparable gold standards in vivo studies32. 

 This study aims to assess the influence of CBCT on the diagnosis of endodontic 

conditions by comparing the number of correct diagnostic findings in two different imaging 

modalities (periapical radiography and CBCT).  
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MATERIALS AND METHODS 

 

Ethics 

 This study is a secondary analysis from a portion of data obtained in the article by 

Wanzeler et al34, which was approved by the Research Board (No. 2,453,292) and the Research 

and Ethics Committee (CEP) (No. 80080871.6.0000.5347) at Federal University of Rio Grande 

do Sul.  

 

Cases and participants selection 

Twenty clinical cases containing periapical radiographs and CBCTs were obtained from 

the Endodontics Division (Faculty of Dentistry, Federal University of Rio Grande do Sul). The 

cases were selected based on the moderate or complex clinical difficulty classification 

according to American Association of Endodontists (AAE)41. 

 The periapical radiographs were taken using the paralleling technique in the KaVo 

FOCUS device (KaVo Dental, Biberach, Germany) operated at 66 kVp and 8 mA. The image 

receptor used was the VistaScan system (Vista Scan Perio; Durr Dental, Bietigheim Bissingen, 

Germany). The CBCTs were performed in the Vatech Pax-Duo3D Pano/CBCT System 

(Vatech, Seoul, Republic of Korea), with 5 x 5 cm FOV and 0.08 mm voxel, operating at 89 

kVp, 8 mA and 12-second scanning time. 

 Regarding the participants, assuming that 99% of the subjects in the population have 

the factor of interest, the study would require a sample size of sixteen for estimating the 

expected proportion with 5% absolute precision and 95% confidence35. Twenty endodontic 

specialists were invited to participate in the study and fifteen concluded its two phases. 

Professionals with several different periods of clinical practice in the endodontic area were 

selected, ranging from one to more than ten years of experience. The subjects were invited and 

asked about the use of CBCT in their clinical practice; those who answered that they did not 

use this type of exam in their clinical routine were not included in this study. Professionals who 

agreed to participate in the study were invited to read and sign a free and informed consent 

form.  
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Design and evaluation of questionnaires 

 Two questionnaires were constructed on the Google Forms platform (Google Inc, 

Mountain View, USA). To simulate details of the patient's anamnesis, the exams were 

accompanied by a fictitious clinical history, including information about the patient's age and 

sex, clinical signs and symptoms, pulp vitality test findings, and the patient's systemic 

condition. 

 Initially, the participants received a questionnaire in which only the periapical 

radiography of each case, along with its clinical history, was available for their analysis (Q1). 

A second questionnaire was sent to the participants after thirty days, containing the same cases 

and the same clinical histories as the first one, but now providing the CBCT images (Q2), which 

were interpreted using the PDF containing preselected images. 

 After observing each case, the participants reported their diagnostic hypotheses. The 

diagnostic choices were divided into two groups: anatomical alterations, which included pulp 

chamber mineralization, root canal mineralization, root laceration, internal or external 

resorption, chronic apical periodontitis and endo-periodontal lesion; and treatment alterations, 

which included partially treated or an untreated canal, fracture, perforation of the pulp chamber 

floor and root perforation (cervical, middle and apical thirds). 

 For the analysis, the participants were instructed to reduce the lighting in the room and 

use the same screen (which needed to be at least thirteen inches) in both study phases. In both 

questionnaires, participants and cases were identified by codes. 

 

Development of the gold standard 

 Three professors (two oral and maxillofacial radiologists and one endodontist) analyzed 

the twenty cases selected for the study. The radiographs and CBCT were analyzed together, 

and, after that, the observers reached a consensus about the diagnoses. The answers obtained 

by consensus were considered as the gold standard (GS). 

 

Data analysis 

 A database containing the responses was created using Excel software (Microsoft Corp, 

Redmond, USA). The responses of both the first and second questionnaires were compared to 
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the gold standard to determine whether the participants showed differences in diagnostic 

capacity when evaluating the periapical radiographs (Q1) and the CBCT images (Q2). 

Afterwards, the McNemar test was performed using the SPSS software (IBM, New York, 

USA). 
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RESULTS 

 

When analyzing the cases in their entirety, without dividing the predetermined groups 

of anatomy alterations and treatment alterations, the following results were obtained. In 77.1% 

of the responses, the participants agreed with GS in both the first questionnaire (Q1) and the 

second questionnaire (Q2). In 9.1% of the responses, the participants answered the diagnoses 

incorrectly in both questionnaires. These data inform that the CBCT did not change the 

diagnostic capacity of the participants in 86.2% of the cases. Nevertheless, in 13.8% of the 

cases, the CBCT changed the participants' diagnostic capacity. In 8.7% of cases, the participant 

had misdiagnosed in the first questionnaire (Q1), and after analyzing the CBCT images (Q2), 

the diagnosis was correct. However, in 5.1% of the responses, the Q1 diagnosis agreed with the 

GS, but it disagreed with GS in Q2. These results are displayed in Table 1. P = 0,048. 

 

Table 1: Percentage of correct and wrong diagnoses regarding “overall” results (anatomical + 

treatment alterations). 

 OVERALL MODERATE COMPLEX 

Correct diagnosis in  

both Q1 and Q2 

77.1% 76.7% 77.3% 

Wrong diagnosis in  

both Q1 and Q2 

9.1% 7% 11.4% 

Wrong diagnosis in Q1 

and right diagnosis in Q2 

8.7% 9.3% 8% 

Correct diagnosis in Q1 

and wrong diagnosis in Q2 

5.1% 7% 3.3% 

Source: the authors. 

 

After the general analysis, the endodontic conditions were divided into anatomical 

alterations and treatment alterations. This division was considered to hypothesize that the 

observers could be more experienced in one or another situation. 

Concerning anatomical alterations, the results didn’t show an important difference 

before and after the CBCT. In 93% of the cases with anatomical alterations, the participants 

answered the diagnoses correctly in both Q1 and Q2. In 2.7% of the cases, the participants 

missed the diagnoses in both Q1 and Q2. Notably, the CBCT changed the participants’ 
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diagnostic capacity in only 4.3% of the cases; that is, there was a difference in the correctness 

of the diagnoses when comparing the first (Q1) and the second (Q2) questionnaires. In 2% of 

the cases, the participant had misdiagnosed in Q1, and after analyzing the CBCT, the diagnosis 

was then correct. In 2,3% of the responses, the opposite happened, i. e., the participant had 

agreed with the GS in Q1 and missed the diagnosis after analyzing the CBCT images. These 

results are displayed in Table 2. P = 1,000.  

 

Table 2: Percentage of correct and wrong diagnoses regarding “anatomical alterations”. 

 OVERALL MODERATE COMPLEX 

Correct diagnosis in  

both Q1 and Q2 

93% 96% 90% 

Wrong diagnosis in  

both Q1 and Q2 

2.7% 0.7% 4.7% 

Wrong diagnosis in Q1 

and correct diagnosis in Q2 

2% 2% 2% 

Correct diagnosis in Q1 

and wrong diagnosis in Q2 

2.3% 1.3% 3.3% 

Source: the authors. 

  

In cases classified as moderate, the anatomical alteration that presented the most 

difference in diagnostic capacity between periapical radiography and CBCT was chronic apical 

periodontitis, representing 40% of the responses that showed divergence in Q1 and Q2. 

Mineralization of the pulp chamber or root canals, internal or external resorption, and root 

laceration represented 20% of these cases each. No moderate cases presented endo-periodontal 

lesions. Regarding the complex cases, the anatomical alteration that presented the most 

significant difference in diagnostic capacity was also chronic apical periodontitis, representing 

38,6% of the responses that showed divergence in Q1 and Q2 participants' answers. The pulp 

chamber's mineralization or root canals and internal or external resorption represented each 

23% of these cases. The root laceration and endo-periodontal lesion each represented 7,7% of 

these cases. These results are displayed in Table 3. 

 

Table 3: Percentage of “anatomical alterations” with the highest difference in diagnostic 

capacity. 
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 OVERALL COMPLEX 

Chronic apical periodontitis 40% 38.6% 

Mineralization of the chamber or root canals 20% 23% 

Internal or external resorption 20% 23% 

Root laceration 20% 7.7% 

Endo-periodontal lesion 0% 7.7% 

Source: the authors. 

 

 Concerning the responses containing treatment alterations (partially treated or an 

untreated root canal, fracture, and perforations of pulp chamber floor or root), in 61.1% of the 

cases, the participants answered the diagnoses correctly in Q1 and Q2 questionnaires. However, 

in 15.6% of the cases, the participants missed the diagnoses in both Q1 and Q2. The CBCT 

interpretation altered the participants' diagnostic capacity in 23.3% of cases, i. e., there was a 

difference in the correctness of the diagnoses when comparing two questionnaires. In 15.3% of 

the cases, the participant had misdiagnosed in the Q1, and after observing CBCT, their 

diagnoses were correct. In 8% of the cases, the opposite happened, the participant had 

diagnosed correctly in Q1 and missed the diagnosis after analyzing the CBCT. These results 

are displayed in Table 4. P = 0,022. 

 

Table 4: Percentage of correct and wrong diagnoses regarding “treatment alterations”. 

 OVERALL MODERATE COMPLEX 

Correct diagnosis in  

both Q1 and Q2 

61.1% 57.5% 64.7% 

Wrong diagnosis in  

both Q1 and Q2 

15.6% 13.3% 18% 

Wrong diagnosis in Q1 

and correct diagnosis in Q2 

15.3% 16.6% 14% 

Correct diagnosis in Q1 

and wrong diagnosis in Q2 

8% 12.6% 3.3% 

Source: the authors. 

 

 In cases of moderate difficulty, the treatment alterations that presented the most 

significant difference in diagnostic capacity between Q1 and Q2 were fracture and partially 

treated or an untreated root canal, each representing 40% of the divergence in cases answers. 

The perforations of the pulp chamber floor or root represented 20% of these cases. However, 
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in complex cases, the treatment alteration that presented the most significant difference in 

diagnostic capacity was perforation of pulp chamber floor or root, representing 56,25% of the 

cases that showed divergence in Q1 and Q2 answers. The partially treated or an untreated root 

canal represented 31,25% of these cases, and fracture represented 12,5%. These results are 

displayed in Table 5. 

 

Table 5: “Treatment alterations” with the highest difference in diagnostic capacity. 

 MODERATE COMPLEX 

Fracture 40% 12.5 

Partially treated or an untreated canal 40% 31.25% 

Perforation of pulp chamber floor or root 20% 56.25% 

Source: the authors.  
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DISCUSSION 

 

Among the day-to-day diagnostic tools, imaging tests play a significant role. Both 

periapical radiography and CBCT are exams that have become habitual. Periapical radiography 

is widely accessible, has a good cost-benefit ratio and is fast to interpret; however, it has a low 

sensitivity and a high specificity for diagnosing periapical pathologies2. This means that the 

chance of obtaining false positives is low, but, on the other hand, there is a risk of 

underdiagnoses. CBCT is a three-dimensional imaging exam, requires a higher dose of radiation 

and its interpretation is more complex16. Its sensitivity is greater in detecting periapical 

pathologies when compared to the periapical radiography; therefore, there is a smaller chance 

of obtaining false negatives14,15. Thus, considering the peculiarities of each imaging modality, 

this study aimed to assess the influence of CBCT on the diagnosis of endodontic conditions by 

comparing the number of correct diagnostic findings in periapical radiography and CBCT. 

This study was a before-after analysis, where we evaluated responses obtained in two 

questionnaires (periapical radiography versus CBCT). The study's strengths include the case 

selection based on a worldwide classification (AAE), the diversity of endodontic conditions 

evaluated, and the discerning analysis of the cases, made by endodontists. On the other hand, it 

had some limitations, including that the participants could not receive clinical images or 

perform clinical reviews and could not analyze the whole tomographic images, only the PDF 

containing the preselected images.  

The results show that the participants presented high-grade diagnosis performance, 

given that in 77.1% of the responses, they correctly identified the endodontic alterations in both 

imaging exams. We believe this result could be explained by the fact that all the study’s 

participants were endodontists. These professionals tend to be more customary to assess cases 

using CBCT imaging compared to professionals of different specialties24. However, in some 

cases, the participants misdiagnosed in both Q1 and Q2, being that percentage 7% in moderate 

cases and 11.4% in complex cases. In general, the CBCT improved the diagnostic capacity of 

the participants in 9.3% of moderate cases and 8% of complex cases. Still, in a minority of 

cases, the CBCT worsened the participant’s diagnostic capacity, i. e., in 7% of moderate cases 

and 3.3% of complex cases, the participant had diagnosed correctly analyzing the periapical 

radiography and misdiagnosed after the CBCT images. This issue may have happened due to 

subjective reasons, such as personal preference or professional experience, that could be vaster 
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on one imaging modality than the other, and also the possibility of the presence of artifacts. 

These data are displayed in Table 1. 

As shown in Table 2, the results regarding the anatomical alterations didn’t show a 

significant difference between the imaging methods. The participants had a very high diagnostic 

capacity score analyzing both periapical radiographs and CBCT images within moderate and 

complex difficulties (96% of correct diagnoses in Q1 and Q2 in moderate cases; 90% of correct 

diagnoses in Q1 and Q2 in complex cases). These data, along with the fact that the CBCT 

analysis only changed the participant’s diagnostic capacity in a small percentage of cases, may 

indicate that the endodontists have, in both imaging modalities, an excellent diagnostic capacity 

regarding the anatomical endodontic conditions (which included mineralization of the chamber 

or root canals, internal or external resorption, chronic apical periodontitis, endo-periodontal 

lesion and root laceration).  

Our findings regarding treatment alterations showed a more considerable difference in 

the participant’s diagnostic capacity in Q1 and Q2, as specified in Table 4. The participants 

presented more difficulty in these cases, manifested by the 61.1% of correct diagnoses 

percentage in both Q1 and Q2 and the higher percentage of error (13.3% in moderate cases and 

18% in complex cases). The CBCT analysis improved the participants’ diagnostic capacity in 

16.6% of moderate cases and 14% of complex cases. This evidence may indicate that the 

diagnosis of these endodontic conditions (partially treated or an untreated root canal, fracture 

and perforations of pulp chamber floor or root) is more complicated when compared to the other 

group, and may require, in some cases, the CBCT images to support the professional’s diagnosis 

process. 

According to other studies, the CBCT, although following the guidelines’ orientations, 

promoted changes in the diagnosis or treatment plan in the minority of cases13,24,36.  Al-Salehi 

and Horner (2016)24 showed change in diagnosis in 21-44% of the cases (this interval due to 

interobserver variation). In the study by Mota de Almeida et al. (2014)36, there was a change in 

diagnosis after observing CBCT in 35% of cases. The survey by Ee et al. (2014)22 found slightly 

higher values, varying between 40-46.6%. Regarding the change in treatment planning after the 

analysis of the CBCT, the studies by Rodríguez et al. (2017)13 and Mota de Almeida et al. 

(2014)36 concluded that there was a change in 27.3% and 43% of cases, respectively. However, 

in the study by Ee et al. (2014)22, this value was 62.2%. It is important to reiterate that changing 

the diagnosis and/or the treatment plan after analyzing additional information does not 

necessarily result in a better outcome for the patient37.  
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Both the periapical radiography and the CBCT have their strengths and limitations. The 

professional has the responsibility to consider the risks and benefits for each case when 

choosing the imaging method. One of the main limitations of periapical radiography is the 

overlapping of structures, which causes a reduction in the contrast between the region of interest 

and the overlapping anatomy, making it difficult to visualize possible pathologies38. This often 

occurs in incipient periapical lesions, limited to the medullary bone, due to the overlapping of 

the cortical bone. There is evidence stating that in some cases, periapical lesions limited to the 

medullary bone can be identified on conventional intraoral radiographs, for example, in the 

study by Patel et al. (2009)2, in which the sensitivity of periapical radiography for this type of 

lesion was 0.248, that is, the lesion was identified in 24.8% of the cases in which it was present. 

However, this value is still minimal compared to the sensitivity of the CBCT, which in this 

study was 1.0 (100%). Identifying incipient lesions may be relevant, especially in cases of 

cervical root resorption and vertical root fracture, in which the lack of an early diagnosis can 

lead to treatment failure and tooth loss22. Another limitation of periapical radiography is the 

difficulty in determining the actual size of the lesions observed. The size can be altered on the 

periapical radiography due to geometric distortions, technical errors, and difficulties when 

performing the paralleling technique, leading to underestimating the size of the lesion or even 

suppressing its visualization4. CBCT overcomes this limitation because the volumetric 

reconstruction, associated with eliminating external factors such as distortions, is geometrically 

accurate, which means that it does not change the apparent size of the lesions and does not make 

them disappear from visualization39. This advantage was not investigated in this study, because 

the questionnaires were dichotomized, considering only the presence or absence of each 

diagnosis. 

Nonetheless, the CBCT also has some disadvantages, such as the higher radiation dose 

and the appearance of artifacts in the presence of implants, prosthetic crown pins, metallic 

restorations and even gutta-percha filling material32,40. When present in the tooth of interest or 

an adjacent tooth, these artifacts may complicate the tomographic analysis of the images. In 

some cases, the indication of periapical radiographs may be necessary to complement the 

diagnosis28. Besides, in some cases, the professional can have difficulty diagnosing using the 

CBCT compared to the periapical radiography due to their professional habits. It is essential to 

point out that when the professional does not feel confident about the interpretation of the exam, 

they can refer it to a specialized professional (i.e., OMF Radiologist). 
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Concerning these results and according to the up-to-date guidelines' orientations, the 

CBCT must be used following its specific indications. This exam should not be used as 

screening but rather as a complementary instrument in cases where other exams (such as 

periapical radiography) promote insufficient or contradictory information, or fail to answer 

relevant questions regarding the case’s diagnosis and treatment41. As determined for any 

radiological examination, its benefits to the patient must outweigh the risks of exposure to 

ionizing radiation2,22.  
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CONCLUSION 

 

This study concluded that the CBCT did not influence the participants’ diagnostic 

capacity regarding anatomical endodontic conditions, however, it significantly influenced the 

participants’ diagnostic capacity regarding treatment conditions. We also concluded that the 

participants had a very accurate diagnostic capacity, indicated by the high percentage of correct 

diagnoses in both imaging exams, especially regarding anatomical conditions. Therefore, it is 

essential to reemphasize the importance of further studies exploring specific factors that could 

interfere with the CBCT’s impact on diagnosis, treatment planning, and patient outcome. 
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3 CONCLUSÃO 

  

Este estudo concluiu que a TCFC não influenciou na capacidade diagnóstica dos 

participantes em relação às alterações anatômicas, entretanto, influenciou significativamente na 

capacidade diagnóstica dos participantes em relação às alterações de tratamento. Também 

concluímos que os participantes tiveram uma capacidade diagnóstica muito alta, indicada pelo 

alto percentual de diagnósticos corretos em ambos os exames de imagem, especialmente nas 

alterações anatômicas. Portanto, reitera-se a importância de outros estudos que analisem outros 

fatores específicos que podem interferir no impacto da TCFC no diagnóstico, planejamento do 

tratamento e desfecho do paciente. 
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ANEXO A – ANUÊNCIA DO BANCO DE IMAGEM DO CURSO DE 

ESPECIALIZAÇÃO EM ENDODONTIA 
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ANEXO B – FORMULÁRIO E DIRETRIZES DE AVALIAÇÃO DA DIFICULDADE 

DOS CASOS DA ASSOCIAÇÃO AMERICANA DE ENDODONTIA (AAE) 
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ANEXO C – TERMO DE COMPROMISSO PARA UTILIZAÇÃO DOS DADOS  
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ANEXO D – TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

Prezado (a) Senhor (a):  

 Você está sendo convidado (a) a responder às perguntas deste questionário de forma totalmente 

voluntária. Antes de concordar em participar desta pesquisa e responder este questionário, é 

muito importante que você compreenda as informações e instruções contidas neste documento. 

Os pesquisadores deverão responder todas as suas dúvidas antes que você se decidir a participar. 

Você tem o direito de desistir de participar da pesquisa a qualquer momento, sem nenhuma 

penalidade e sem perder os benefícios aos quais tenha direito. 

 

 

 O objetivo do estudo será avaliar a influência dos exames por imagem no diagnóstico e 

escolha da decisão terapêutica em diferentes situações clínicas para o diagnóstico de 

endodontia, assim como o grau de confiabilidade para realização do diagnóstico e decisão 

terapêutica. 

 

Ao participar dessa pesquisa, você responderá dois questionários, com tempo de intervalo 

de um mês, respondendo às perguntas formuladas que abordam exames radiográficos e opções 

de diagnóstico e decisão terapêutica. O tempo destinado a responder ao questionário é estimado 

de cento e vinte minutos.  

A participação no estudo não oferece riscos adicionais a sua saúde além dos que você está 

submetido quando responde a um questionário por escrito ou quando usa o seu computador 

pessoal. O preenchimento do questionário poderá expor os participantes ao cansaço, 

desconforto pelo tempo gasto no preenchimento do questionário e ao relembrar algumas 

sensações diante do vivido com situações altamente desgastantes. Os seus dados de 

identificação serão armazenados sob a responsabilidade do pesquisador responsável e não serão 

divulgados. Vale ressaltar que todos os cuidados de sigilo sobre as informações dos avaliadores 

serão mantidos, porém há o risco de quedra de sigilo e confidencialidade. Não há benefício 

direto na participação do estudo, mas a participação contribuirá para maior conhecimento sobre 

o tema abordado e desenvolvimento de protocolos de diagnóstico mais confiáveis.  

O tempo determinado para realizar as análises será de 2 horas e os avaliadores terão o prazo 

de uma semana para responder e enviar suas respostas 

As informações fornecidas por você terão sua privacidade garantida pelos pesquisadores 

responsáveis. Os participantes da pesquisa não serão identificados em nenhum momento, 

mesmo quando os resultados desta pesquisa forem divulgados em qualquer forma. 

Você pode se recusar a participar do estudo a qualquer momento, a seu critério.  

Você não terá nenhum tipo de despesa ao autorizar sua participação nesta pesquisa, bem como 

nada será pago pela participação.  

 

Novas informações: A qualquer momento, o participante poderá requisitar informações sobre 

o estudo, através de contato com o pesquisador, ou mesmo com o Comitê de Ética em Pesquisa 

da UFRGS, por meio do telefone (51) 3308 3738 ou do e-mail etica@propesq.ufrgs.br. 
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Ciente e de acordo com o que foi anteriormente exposto, eu 

_________________________________________________, estou de acordo em participar 

desta pesquisa, assinando este consentimento em duas vias, ficando com a posse de uma delas. 

 

Porto Alegre, ____ de ____de _________. 

__________________________________  

  Assinatura                                                                            

 

_______________________________________________________ 

 Pesquisador responsável 

 

Pesquisadores Responsáveis: Ana Márcia Viana Wanzeler e Mariana Boessio Vizzotto 

(Pesquisadora responsável) 

Universidade Federal do Rio Grande do Sul Programa de Pós-graduação em Odontologia. 

Faculdade de Odontologia – Campus Saúde. R. Ramiro Barcelos, 2492, 2º andar, Porto 

Alegre/RS CEP: 90035007. Telefone: 51 33085023. 

_______________________________________________________________ 

Se você tiver alguma consideração ou dúvida sobre a ética da pesquisa, entre em contato: 

Comitê de Ética em Pesquisa da UFRGS Telefone:(51) 3308 3738 

E-mail: etica@propesq.ufrgs.br 
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ANEXO E – QUESTIONÁRIO I 
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ANEXO F – QUESTIONÁRIO II 
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ANEXO G – PARECER DO CEP 
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