
Background
Periapical radiolucency is a complication of root canal 
infection that may be caused by primary infection and pulp 
necrosis, persistent infection after root canal treatment, or 
root canal reinfection due to coronal leakage (1). These 
infections lead to bone destruction in the periapical region, 
observed as radiolucency in radiographic images (2).

The quality of endodontic treatment and coronal 
restoration can affect the periapical radiolucency status 
(3,4).

To prevent apical periodontitis, root canal treatment 
should be clean and completely disinfected, with sufficient 
coronal and apical seals (5). Endodontic treatment 
quality is primarily evaluated by periapical images and 

clinical examinations. Nonetheless, cone-beam computed 
tomography (CBCT) has recently overcome the limitations 
of two-dimensional imaging and increased the diagnostic 
accuracy in detecting periapical lesions (2,6). Clinical and 
histological studies indicated that CBCT can show apical 
periodontitis before it is observed in conventional images, 
and its results are closer to the histological gold standard. 
In other words, CBCT reduces false negative diagnoses 
and is more sensitive than conventional radiography (2,7). 
The other applications of CBCT images are evaluating 
root canal morphology, identifying endodontic errors, 
and assessing post-treatment results (8).

CBCT imaging provides high-quality, three-dimensional 
images that eliminate overlapping structures, although it 
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Abstract
Background: Periapical radiolucency occurs due to root canal infections. In this respect, effective root 
canal treatment and appropriate coronal restoration can aid in preventing these lesions. Thus, the present 
study aimed to assess the periapical status in posterior root canal-treated teeth by cone-beam computed 
tomography (CBCT) in the Iranian population. 
Methods: The CBCT images of 210 patients (475 endodontically treated molars and premolars) referred to 
the Hamadan Dental School (from 2020  to 2022) were evaluated in this observational study. The images 
were obtained by a NewTom 3G CBCT device (NewTom, Verona, Italy) with an FOV of 6 × 6 inches at 
110 kVp and varying milliampers and exposure times according to the patient’s age and body size. They 
were observed by two maxillofacial radiologists who recorded the periapical status, coronal seal, and 
endodontic treatment quality of root canal-treated teeth. The Chi-square test was used for data analysis 
(P ≤ 0.05). Finally, the periapical lesion was determined, along with its association with gender, type of 
tooth, endodontic treatment quality, and appropriate restoration.
Results: The results revealed no significant association between periapical radiolucency and gender. The 
prevalence of periapical lesions was higher in males aged 25–50 years, but no significant correlation 
was found in this regard. There was no significant relationship between tooth type and the presence of 
periapical lesions, while it had the highest prevalence in maxillary molars. Endodontic treatment quality 
and coronal restoration showed significant correlations with the presence of periapical radiolucency.
Conclusion: There was no significant association between the presence of periapical radiolucency and 
gender and age. The prevalence of periapical lesions was higher in males. Cases with poor endodontic 
treatment and poor restoration demonstrated the highest prevalence of periapical lesions.
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https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-4143-2112
https://orcid.org/0009-0007-9962-2668
http://crossmark.crossref.org/dialog/?doi=10.34172/ajdr.1745&domain=pdf
https://doi.org/10.34172/ajdr.1745
https://doi.org/10.34172/ajdr.1745
http://ajdr.umsha.ac.ir
mailto:a.ehsani92@gmail.com
mailto:a.ehsani92@gmail.com


Avicenna J Dent Res, 2023, Volume 15, Issue 4164

Foroozandeh et al 

has a higher radiation dose and cost. Moreover, CBCT has 
an excellent spatial resolution ( < 1 mm) and low dose in 
comparison with conventional CT scans (9).

The prevalence of periapical radiolucency in panoramic 
and periapical images in different populations was 
investigated in several studies (10). However, rare studies 
have assessed the prevalence of periapical radiolucency by 
CBCT (11). Evaluating the prevalence of periapical lesions 
in the population can contribute to predicting the need for 
additional dental treatments in the future and monitoring 
the performance of dentists.

The prevalence of periapical lesions in different 
populations has been investigated worldwide in various 
studies, and most of them reported a significant 
relationship between periradicular tissue health and 
endodontic treatment quality (12–15). 

This issue has not yet been studied in the population 
of Hamadan. Considering the more complex structure of 
the root canal morphology in premolars and molars that 
affects the quality of root canal treatment, this study was 
conducted to assess periapical radiolucency in posterior 
root canal-treated teeth using CBCT in the population of 
Hamadan. 

Methods
CBCT images of patients visiting Hamadan Dental School 
during 2020–2022 for implant treatment or surgery were 
evaluated in this research. Overall, 210 CBCT images 
were observed by considering the inclusion and exclusion 
criteria. The images were obtained by a NewTom 3G 
device (NewTom, Verona, Italy) with field of view (FOV) 
6 × 6 inches, 110 KVP, and variable mA and exposure 
times based on age and body size. They had been saved 
in the NNT Viewer software. A total of 475 endodontic 
molar and premolar teeth were examined in this study. 
The images with at least one endodontically treated 
premolar or molar were included in the study. Teeth with 
endo-perio lesions, radiolucent lines similar to fractures, 
and porcelain crowns and posts were excluded from the 
study. Before evaluating the images, two maxillofacial 
radiologists were trained based on the study criteria by 
viewing 40 slides involving images of root canal-treated 
teeth (Microsoft, Redmond, WA). Then, CBCT images 
were observed in a room with reduced light with 0.5 mm 
slice thickness, 30 mm width, and a 1 mm interval on a 
20-inch Samsung monitor (Seoul, South Korea) with a 
resolution of 1024 × 1200 pixels and a color depth of 32 
bytes. The observers were allowed to change the brightness 
and contrast of the images arbitrarily. In addition, they 
could view the images in all three orthogonal planes 
(axial-coronal and sagittal). Disagreements between the 
observers were solved by counseling. The inter-observer 
agreement was calculated by reviewing 30% of the images 
after 2 weeks. The intra- and inter-observer agreements 
were calculated by the kappa test based on the scoring 
system (16) as poor (< 0.40), moderate (0.40–0.59), 
good (0.60–0.74), and excellent (0.75–1.00). Endodontic 

treatment quality and coronal restoration were evaluated 
by considering some criteria, including good (no missed 
canal, homogeneous filling, and filling the length of 0–2 
mm from the apex) and poor (there were not one or 
more items of good endodontic treatment) endodontic 
treatment. The other criteria were good (sufficient 
coronal seal, no signs of secondary caries) and poor (open 
margin restoration, teeth without restoration or partially 
lost restoration, and the presence of secondary caries) 
restoration (17-19). The periapical lesion was recorded 
in the presence of a well-defined periapical radiolucency 
observed in three-dimensional reconstructions or a 
periodontal ligament (PDL) space equal to or wider than 
0.5 mm (20). Data were analyzed by the chi-square test 
(P ≤ 0.05) using SPSS 2022 software to determine the 
periapical lesion and its association between gender, type 
of tooth, endodontic treatment quality, and appropriate 
restoration.

Results
Inter- and intra-observer agreement rates were 0.89 
and 0.85, indicating excellent agreement. According to 
Table 1, no significant relationship was found between 
the incidence of periapical lesions and gender. Of course, 
the prevalence of periapical lesions was higher in men 
(P = 0.124). The highest prevalence of these lesions was 
between the ages of 25 and 50 years, but no significant 
relationship was observed between age and the occurrence 
of periapical lesions (P = 0.115). Based on the data in 
Table 2, there was no significant relationship between the 
type of tooth and the incidence of periapical lesions, and 
the highest prevalence was related to maxillary molars.

The high prevalence of periapical lesions was found in 
the presence of poor root canal treatment and poor coronal 
restoration (Table 3). Periapical status and endodontic 
errors are shown in Figure 1.

Discussion
This cross-sectional study evaluated the relationship 
between periapical radiolucency with endodontic 
treatment quality and coronal restoration using CBCT. 
Periapical lesions were visible in plain radiographic 
images 15–30 days after development, while they could be 
found in CBCT images only 7 days after development. The 

Table 1. Periapical Radiolucency Based on Age and Gender

n With PR, n (%) Without PR, n (%) P value

Gender 0.124

Male 265 138 (52.07%) 127 (47.92%)

Female 210 57 (27.14%) 153 (72.85%)

Age 0.115

25 ≥ x 36 16 (44.44%) 20 (55.55%)

25 < x > 50 237 123 (51.89%) 114 (48.10%)

50 < x > 65 202 56 (27.72%) 146 (72.27%)

Note. PR: Periapical radiolucency.
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assessment of the periapical condition of endodontically 
treated teeth is an important factor affecting endodontic 
treatment results (20). CBCT generates 3D images and 
removes the overlapping of adjacent structures, thereby 
providing more detailed information that can lead 
to changes in diagnosis and treatment plans (21,22). 
However, CBCT is not routinely used to evaluate 
endodontic treatment quality, except in cases where a 
proper diagnosis cannot be made by plain radiography. 
According to the present results, coronal restoration and 
endodontic treatment quality were significantly related to 
periapical lesion development, which is in line with the 
findings of a study by Nascimento et al (17). Although the 
evaluation of coronal restoration quality is difficult due 
to various image artifacts in CBCT, clinical examination 
and intraoral radiography are more reliable methods to 
examine coronal restoration. Due to the severe artifacts 
resulting from porcelain crowns and canal posts, these 
images were excluded from the study. Considering that 
the severity of these artifacts is different in various imaging 
protocols and CBCT systems, some studies did not evaluate 
coronal restoration, which is useful for the assessment of 
endodontic treatment results (8). Torabinejad et al (23) 
reported that root canal infection with microorganisms 
and their products, which were the result of poor coronal 
restoration, could facilitate re infection within 3 weeks, 
suggesting the importance of proper coronal restoration. 
Further, our results confirmed a statistically significant 
relationship between proper coronal restoration and 
periapical radiolucency. Similar to some studies, at 
different ages, no significant correlation was found 
between the prevalence of periapical radiolucency and root 
canal treatment quality (15,24). However, some studies 
have reported significant relationships between periapical 
radiolucency and patients over 50 years old (25,26). In 
the present study, the highest prevalence of lesions was 
recorded in the age group of 25–50 years (63%), followed 
by the group over 50 years of age (28%). These results are 
in accordance with Aysal et al (8). Periapical lesions were 
more prevalent in men, and the difference was attributed 
to the biopsychosocial mechanism in some studies (27).

Given that only the presence of periapical radiolucency 
does not indicate root canal treatment failure, more 
information is necessary about the patient’s treatment 
history. In our cross-sectional study, the observed 
periapical radiolucency could be a healing lesion or 

bone scar. Hence, it is recommended that prospective 
longitudinal studies be conducted to find out periapical 
lesion formation after endodontic treatment, according 
to the parameters evaluated in this study. Furthermore, 
it is suggested that more factors, such as the presence of 
a correlation between coronal and apical seals and which 
one is more important, undergo investigation. 

Conclusion
Overall, no significant association was found between the 
occurrence of periapical radiolucency and gender and 
age. The most periapical lesions were observed in males 
who were in the age range of 25–50 years. The occurrence 
of periapical radiolucency demonstrated a significant 
correlation between root canal treatment and coronal 
restoration status.
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Table 2. Periapical Radiolucency Based on the Dental Group

n With PR, n (%) Without PR n (%) P Value

Dental group

Premolar maxilla 125 50 (40%) 75 (60%)

0.826
Premolar mandible 95 40 (42.10%) 55 (57.9%)

Molar maxilla 139 56 (40.28%) 83 (59.72%)

Molar mandible 116 49 (42.24%) 67 (57.76%)

Total 475 195 280

Note. PR: Periapical radiolucency.

Table 3. Periapical Radiolucency Based on Endodontic Treatment and 
Coronal Restoration

n With PR, n (%) Without PR, n (%) P Value

Endodontic treatment

Good 317 130 (41.01%) 187 (58.99%)
 < 0.001

Poor 158 65 (41.14%) 93 (58.86%)

Coronal restoration

Good 193 43 (22.28%) 150 (77.72%)
 < 0.001

Poor 282 152 (53.90%) 130 (46.09%)

Note. PR: Periapical radiolucency.

Figure 1. (A & B) Mandibular Premolars With Good Endodontic Treatment 
and Good Coronal Restoration, (C) Maxillary Molar With Missing Canal and 
PA Radiolucency, and (D) Overfilling and PA Radiolucency in Maxillary 
Premolar
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