
Romanian Journal of Oral Rehabilitation 

Vol. 5, No. 1, January - March 2013 
 

36 

 
 
 
COMPARATIVE ANALYSIS OF PERIAPICAL RADIOGRAPHY AND 

CBCT OF ENDODONTICALLY TREATED TEETH  
1*, Attila Benedek2, Andrei Iliescu3 

1Department of Odontology, Periodontology and Oral Medicine, University of Medicine and 
-  

2  
3Department of Endodontics, University of 

Romania 
 

*Corresponding author: , DMD 
        Department of Odontology, Periodontology and Oral Medicine 
        -  
        38 Gh. Marinescu Stree -  
        E-mail: anca_tor26@yahoo.com 

 
ABSTRACT 
The purpose of this study was to assess the differences existing in radiographical analysis of endodontically 
treated teeth on periapical radiography and CBCT scans. Material and method Seventy-six teeth were 
examined. Two examiners evaluated each radiograph and CBCT scan of every tooth. The evaluators used the 

 scores for CBCT scans. Results The correlation factor between the two analyses was 
0.88, very close to 1 showing a very strong correlation. Involvement of cortical bone was detected on CBCT in 
13.35% cases for buccal bone and 26.66% for maxillary sinus wall in sinus adjacent teeth. Conclusions The 
dimensional perspective of 2D and 3D might be less significant when using a CBCT device of medium field of 
view in detecting the apical periodontal status. Such a CBCT is of great help in detecting the status of 
neighbourhood structure. 
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INTRODUCTION 

periapical radiography is a bidimensional 
representation of a tridimensional structure 
[1] that diminishes the features reflected in 
the radiograph image. Cone beam computed 
tomography (CBCT) is commonly considered 
the golden standard for clinical cases. 
Comparative studies of periapical pathology 
detection between periapical and CBCT 
proved that almost 30% of the cases of 
periapical pathology were detected on CBCT 
and missed on periapical radiographies. That 
implies a lower success rate as presented in 

outcome studies based on conventional 
radiographic recall evaluation [2]. It has been 
proven that the extent of periapical pathology 
through lingual and palatal cortical bone as 
well as a thick cortical bone is the actual 
reason for the lack of identification on two-
dimensional representation due to 
superposition of anatomical structures [3]. 
Objective 

The aim of the study was a comparative 
evaluation of certain aspects that concern 
endodontically treated teeth by examining 
them on conventional periapical radiograph 
and CBCT. 



Romanian Journal of Oral Rehabilitation 

Vol. 5, No. 1, January - March 2013 
 

37 

MATERIAL AND METHOD 
The study was conducted on the CBCT 

scans and periapical radiographs used for 
dental implantology procedures. Fifteen 
patients were included in the study and a total 
of seventy-six teeth examined. The main 
inclusion criteria were existing root canal 
treatment and coronal restoration. The 
presence of periapical pathology was not an 
inclusion criterion. The radiograph and scans 
for each tooth were dated the same day. The 
CBCT scans were performed using NewTom 
VGI, Quantitative Radiology S.R.L., Verona, 

equivalent of 8 panoramic radiographs. 
MicroDicom programme was used for 
measurements of calibrated scans and 
radiographs. Two evaluators analysed the 
images and the differences between them 
were discussed and a common opinion was 
taken in consideration. The seventy-six teeth 
(Fig. 1) were first examined on the periapical 
radiographs and after all data were collected, 
the CBCT scans were individually assessed so 
that no interpretation would be influenced by 
another image of the same tooth.  

to assess the periapical status on the periapical 
radiographs. Each of the roots was included in 

one of these scores: (1) Normal periapical 
structure; (2) small changes in bone structure; 
(3) changes in bone structure with some 
mineral loss; (4) periodontitis with well-
defined radiolucent area; and (5) severe 
periodontitis with exacerbating features. Each 
category used in the PAI represents a step on 
an ordinal scale. PAI > 2 is considered as a 
sign of periapical pathology including 
granulomas and cystic forms [4]. 

For the CBCT scans the score system 
suggested by Estrela [5]: score 0 for intact 
periapical bone structures; score 1 for a 
diameter of periapical radiolucency in 
between 0.5 1 mm; score 2 for a diameter of 
periapical radiolucency in between 1 2 mm; 
score 3 for a diameter of periapical 
radiolucency between 2 4 mm; score 4 for a 
diameter of periapical radiolucency between 
4-8 mm; score 5 for a diameter of periapical 
radiolucency larger than 8 mm. To these 
scores he added E for cases with expansion of 
periapical cortical bone and D for cases with 
destruction of periapical cortical bone. 

Other aspects evaluated were the quality of 
the endodontic filling and coronal 
reconstruction. Also, details concerning 
neighbourhood anatomical structures were 
analysed on both type of images. 

 

 

 
Fig. 1. Frequency distribution of teeth (n=76) 
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RESULTS 
The correlation between the two 

evaluations was tested on the dimensional 
results for periapical pathology in both 
investigations and the result obtained (0.88) 
was very close to 1 showing strong 
correlation between results. Using Wilcoxon 
test the level of significance was 0.89 that 
confirms the close relation between results. 

From the seventy-six teeth, fifty-seven 
were single-rooted and nineteen were multi-
rooted teeth. Evaluation was performed for 
each of the 103 roots. The PAI score (Fig. 2) 
and Estrel  3) for 
CBCT is shown in the below charts. 

 

 
Fig. 2. PAI score distribution 

 
 

 
Fig. 4. The accuracy of endodontic fillings 

concerning the working length 

Cortical bone destruction and expansion 
could only be evaluated on CBCT (E = 3 
cases and D = 11 cases). The quality of 
endodontic fillings was evaluated in terms of 
length (Fig. 4). 

From two cases of overfilling found on 
periapical radiographs, just one was identified 
CBCT scans. The reason might be the 
presence of a metallic post that possibly 
interferes and generates artefacts. Metallic 
posts have been identified in an eccentric 
position in 16.17 % on CBCT compared to 
9.76% on periapical radiograph. Full crown 
protection (82.89%) and direct restorations 
(17.14%) were the coronal reconstruction 
options in our study. Contact or a distance of 
less than 5mm of the cortical plates was 
suspected in 14.47% and 17.10% on 
periapical radiography. On CBCT scans 
results were 19.73% and 36.84%. A 
significant percentage (30.78%) of cases was 
in contact or less than 5 mm away from the 
sinus alveolar process. 

 
DISCUSSIONS 

For a comparison the results in a fraction 
of the effective absorbed dose of radiation (E) 
for a panoramic radiograph results is of 
[6] The CBCT device used in this study New 

times greater than of a panoramic radiograph. 
As cited in JADA 2012 and in accordance 

with the National Council on Radiation 
 

No. 145 and standard selection criteria for 
dental radiographs, clinicians should perform 
radiographic imaging, including CBCT, only 
after professional justification that the 
potential clinical benefits will outweigh the 
risks associated with exposure to ionizing 
radiation. 

Such examinations should not be 
performed for screening purposes. Additional 
considerations should be weighed prior to the 
exposure of children and adolescents [7]. 
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Fig. 5. Extensive periapical pathology with destruction of lingual and buccal cortical in second 

right lower premolar 

One of the important aspects followed in 
this study was to identify whether a CBCT 
with a lower dose of irradiation and 
consequently a lower frame rate and less data 
collected can be more helpful in the 
evaluation of endodontic treated teeth with or 
without periapical pathology. According to 
the results in many of the aspects investigated 
the difference was not significant to justify 
the need for such a medium field CBCT scan. 
More precise details might be needed for 
better and more helpful diagnostic purposes 
when aspects concerning the outcome of 
endodontic are implied. This might imply 
using a higher frame rate with the subsequent 
irradiation dose.  

Unfortunately the periapical conventional 
radiograph on film or digital can reveal useful 
information concerning the mesiodistal tooth 
and bone information but is rather inefficient 
in revealing the bucco-lingual details [8]. This 
aspect is pointed in our study by the 
differences noted for eccentric posts that were 
less identified on periapical radiograph as 
only the mesiodistal eccentricity could be 
identified. Also the involvement of cortical 
plates and aspects concerning their integrity 
could be clearly noticed only on CBCT as 

aspects might be very important in the 
evaluation of the outcome of endodontic 
treatment as 28% of the cases of periapical 
pathology in our study were evolving towards 
the palatal or lingual. This implied an error of 
measure in investigation on periapical 
radiograph and it might imply an error in 
outcome studies conducted on periapical 
radiograph.  

 
CONCLUSIONS 
1. The exposure to the dose of radiation on 

CBCT is not justified in root canal 
treatment since the information is not 
significantly different compared to a 
periapical radiography.  

2. On CBCT in one third of cases of upper 
premolars and molars was found in contact 
or at less than 5mm away from maxillary 
sinus floor which justifies the CBCT in 
cases of superposition of teeth and 
maxillary sinus associated with pathology.  

3. Because on conventional radiograph the 
persistence of periapical pathology cannot 
be seen when located on lingual or palatal 
surface of the root; a CBCT might be the 
only alternative to identify it. 

4. The follow-up of the root canal treatment 
to determine the outcome is better assessed 
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on CBCT, but higher frame rates are 
desirable. 
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