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Abstract 

BACKGROUND AND AIM: Intra-osseous pathologic lesions of the jaw bones have different radiological and 

clinicopathological features from benign to malignant lesions. The aim of this study was to determine the prevalence of 

jaw lesions in Isfahan, Iran, during 1992-2017. 

METHODS: In this descriptive-analytical study, all records of intra-osseous jaw lesions were investigated. All 

information of patients such as age, gender, location of lesion, radiographic feature, and histopathological diagnosis was 

collected. The lesions were divided to 7 groups including inflammatory periapical lesions, developmental odontogenic 

cysts, odontogenic tumors, benign non-odontogenic bone lesions, malignant bone tumors, developmental lesions, and 

others. The obtained data were analyzed with SPSS software, using chi-square test and Fisher’s exact test. 

RESULTS: A total of 1064 intra-osseous jaw lesions were evaluated. The mean age of patients with these lesions was 

30.6 ± 15.1 years with the male to female ratio of 1.3:1. The most prevalent jaw lesions were inflammatory periapical 

lesions (49.9%), developmental odontogenic cysts (33.2%), benign non-odontogenic bone lesions (8.0%), odontogenic 

tumors (6.2%), developmental lesions (1.2%), malignant bone tumors (0.9%), and others (0.6%). Posterior region of 

mandibular bone was more affected. The frequency of jaw pathologic lesions according to site of lesions and age was 

statistically significant (P < 0.05), but no significant difference was observed based on gender (P > 0.050). Radicular 

cyst, dentigerous cyst, and central giant cell granuloma (CGCG) were the most prevalent. The most radiographic view 

was radiolucent. 

CONCLUSION: This study showed the clinicopathological information of intra-osseous jaw bone lesions in Isfahan 

population. Inflammatory periapical lesions, odontogenic cysts, and tumors were the most common intra-osseous jaw 

bone lesions. These results showed the importance of health education to patients for prevention of inflammatory 

periapical lesions. 
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ntra-osseous jaw lesions have 
different clinical, radiological, and 
histopathological features.1 Clinical 
and radiographic features of the 

lesions help determine the differential 
diagnosis, but the final diagnosis is only 
possible by histopathologic examination.2 
Dental radiography is necessary for complete 

clinical information.3 According to 
radiological features, bone lesions were 
distributed to radiolucent, radiopaque, and a 
mix of both. Furthermore, these lesions might 
be around the root of teeth or crown of 
impacted teeth or might have no relation 
with teeth.4,5 

Based on histopathological features, jaw 
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bone lesions can be categorized to 
inflammatory lesions, cysts, benign tumors, 
malignant lesions, and the osseous 
appearance of systemic disease. Although, in 
some studies, they were divided to 
odontogenic or non-odontogenic cysts, 
benign or malignant tumors, and 
developmental or reactive lesions.6 The 
prevalence of jaw lesions is different in 
population groups due to the impact of racial 
and geographic factors.5,6 In the most studies, 
odontogenic cysts were the most prevalent 
lesions;1,6,7 but in some studies, reactive lesions 
had more frequency than cystic lesions.8 

Considering the great effects of 
geographic and racial factors on the 
prevalence of lesions and the importance of 
their early detection to improve prognosis, 
the aim of this study was to determine the 
prevalence of jaw lesions in Isfahan, Iran, 
during 1992-2017. 

Methods 
In this descriptive-analytical study, all 
records of jaw bone lesions from 1992-2017 
registered in Department of Oral and 
Maxillofacial Pathology of Isfahan Dental 
School were investigated by a dentistry 
student of 12th semester. Before assessment of 
records of archive, the student was educated 
by an oral pathologist on how to extract 
information from registered records. All 
information of patients such as age, gender, 
location of lesion, radiographic feature 

(radiolucent, radiopaque, mixed), differential 
diagnosis, and histopathological diagnosis 
was collected. The lesions were divided into 7 
groups including inflammatory periapical 
lesions (group 1), developmental odontogenic 
cysts (group 2), odontogenic tumors (group 3), 
benign non-odontogenic bone lesions (group 
4), malignant bone tumors (group 5), 
developmental lesions (group 6), and others 
(appearance of systemic disease, metastatic 
lesions) (group 7).1,6 The obtained data were 
entered into SPSS software (version 21, IBM 
Corporation, Armonk, NY, USA) and 
analyzed by chi-square test. A P-value < 0.05 
was considered significant. 

Results 
In the current study, 1545 samples with intra-
osseous jaw lesions were investigated in 
Isfahan Oral Pathology Department, of which 
1064 samples were included. Due to a lack of 
information, 481 samples were excluded from 
the study. As for gender, 565 patients were 
male (53.1%) and 499 patients were female 
(46.9%). The male to female ratio was 1.3:1 
and a non-significant difference based on chi-
square test was observed (P = 0.058). 
Mandibular involvement was 1.5 times 
greater than maxilla involvement; posterior 
jaw was more affected. This difference was 
significant by chi-square test (P = 0.050). 
Table 1 shows the distribution of all samples 
based on clinical features of jaw lesions in 
seven groups of bone lesions. 

 
Table 1. Distribution of intra-osseous lesions based on clinical features 

Groups of bone lesions Gender [n (%)] Location [n (%)] Age (year) 

(mean ± SD) 

Total  

[n (%)] Male Female Anterior 

maxilla 

Posterior 

maxilla 

Anterior 

mandible 

Posterior 

mandible 

Inflammatory periapical 

lesions 

273 (51.4) 258 (48.6) 170 (32.0) 104 (19.5) 45 (8.5) 212 (40.0) 32.8 ± 13.6 531 (49.9) 

Developmental 

odontogenic cysts 

209 (59.2) 144 (40.8) 61 (17.2) 38 (10.7) 21 (6.0) 233 (66.1) 27.9 ± 16.8 353 (33.2) 

Benign non-odontogenic 

bone lesions 

36 (42.3) 49 (57.7) 6 (7.0) 11 (13.1) 10 (11.7) 58 (68.2) 28.1 ± 13.6 85 (8.0) 

Odontogenic tumors 33 (50.0) 33 (50.0) 9 (13.6) 7 (10.7) 8 (12.1) 42 (63.6) 26.5 ± 13.5 66 (6.2) 

Developmental lesions 6 (46.1) 7 (53.9) 7 (53.8) 5 (38.5) 1 (7.7) 0 (0) 44.7 ± 18.2 13 (1.2) 

Malignant tumors 4 (40.0) 6 (60.0) 3 (30.0) 1 (10.0) 3 (30.0) 3 (30.0) 27.6 ± 11.1 10 (0.9) 

Others 4 (66.6) 2 (33.4) 0 (0) 5 (83.3) 0 (0) 1 (16.7) 46.5 ± 20.5 6 (0.6) 

Total 565 (53.1) 499 (46.9) 256 (24.0) 171 (16.0) 88 (8.2) 549 (51.8) 30.6 ± 15.1 1064 (100) 
SD: Standard deviation 
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Table 2. Distribution of intra-osseous lesions based on radiographic features 

Groups of bone lesions Radiographic feature [n (%)] 
Radiolucent Radiopaque Mixed Total 

Inflammatory periapical lesions 514 (96.8) 6 (1.2) 11 (2.0) 531 (49.9) 

Developmental odontogenic cysts 345 (97.8) 2 (0.5) 6 (1.7) 353 (33.2) 

Benign non-odontogenic bone lesions 65 (76.4) 8 (9.4) 12 (14.2) 85 (8.0) 

Odontogenic tumors 38 (57.7) 16 (24.2) 12 (18.1) 66 (6.2) 

Developmental lesions 13 (100) 0 (0) 0 (0) 13 (1.2) 

Malignant tumors 8 (80.0) 0 (0) 2 (20.0) 10 (0.9) 

Others 4 (66.7) 2 (33.3) 0 (0) 6 (0.6) 

Total 987 (92.7) 34 (3.1) 43 (4.2) 1064 (100) 

 
The patients’ age ranged from 4 to  

84 years and the average age was 30.6 ± 15.1 
years. Based on chi-square test, the difference 
of frequency in patients’ age between seven 
groups of bone lesions was statistically 
significant (P < 0.001). The prevalence of the 
group 1 lesions was more frequent in patients 
of 21-35 years old. In addition, most of the 
odontogenic cysts and tumors were seen in 
first and second decades. Benign non-
odontogenic bone lesions were seen equally 
in the patients of 0-20 and 21-35 years old. 
The patients of 21 to 35 years old had the 
highest incidence of malignant bone tumors. 
The frequency of developmental lesions was 
higher in the age of 50 (Figure 1). Table 2 
presents the frequency of different intra-
osseous lesions based on radiographic 
features. The difference between radiopaque 
and radiolucent features was statistically 
significant; furthermore, there was a 
significant difference between seven groups 
of bone lesions based on chi-square test  
(P < 0.001). There was also a significant 

difference between the radiolucent and mixed 
view (P < 0.001). However, the differences 
between radiopaque and mixed features in 
groups of study was not statistically significant 
(P = 0.120). Most of jaw bone lesions (92.7%) 
had radiolucent feature. Three most common 
lesions of each group are shown in table 3. 
Inflammatory periapical lesions were the most 
frequent among the jaw lesions (49.9%).  

 

 
Figure 1. Frequency of intra-osseous jaw bone 

lesions based on different age groups 
 

Table 3. Distribution of three most common lesions in each group 

 Groups of bone lesions  Histopathologic diagnosis 
First [n (%)] Second [n (%)] Third [n (%)] 

Inflammatory periapical 

lesions 

Radicular cyst: 376 (70.8) Dental granuloma: 144 (27.1) Osteomyelitis: 7 (1.3) 

Developmental 

odontogenic cysts 

Dentigerous cyst: 228 (64.5) OKC: 101 (28.6) COC: 7 (2.0) 

Odontogenic tumors Odontoma: 25 (37.8) Ameloblastoma: 22 (33.3) AOT : 6 (9.0) 

Benign non-odontogenic 

bone lesions 

CGCG: 28 (33.0) Fibro-osseous lesions: 24 (28.2) Osteoma: 5 (5.8) 

Malignant tumors Osteosarcoma: 4 (40.0) Langerhans cell disease: 3 (30.0) Chondrosarcoma: 2 (20.0) 

Developmental lesions NPDC: 13 (100) - - 

Others Antral pseudocyst: 6 (100) - - 
CGCG: Central giant cell granuloma; NPDC: Nasopalatine duct cyst; AOT: Adenomatoid odontogenic tumor; COC: Calcifying 

odontogenic cyst; OKC: Odontogenic keratocyst 
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Malignant tumors [including 
osteosarcoma, chondrosarcoma, intra-osseous 
mucoepidermoid carcinoma (MEC)] and 
others (appearance of systemic disease, 
metastatic lesions) had the least prevalence 
among lesions. The most common lesions in 
the groups were radicular cyst (group 1), 
dentigerous cyst (group 2), central giant cell 
granuloma (CGCG) (group 3), odontoma 
(group 4), nasopalatine duct cyst (NPDC) 
(group 5), osteosarcoma (group 6), and antral 
pseudocyst (group 7). 

The Cohen’s kappa coefficient between 
clinical differential diagnosis and 
histopathological diagnosis was 70.0%. The 
concordance of diagnosis was relatively good 
compared to the primary and final diagnosis, 
but not desirable. 

Discussion 
In the present study, 1064 intra-osseous jaw 
lesions were evaluated. Based on our results, 
inflammatory periapical lesions (49.9%) were 
the most common jaw lesions. Comparing 
these results with other studies is difficult 
because the jaw bone groups are different in 
different studies. Most studies, such as 
Jamshidi et al.,6 Peker et al.,7 Mendez et al.,8 
Ali,9 Al Yamani et al.,10 and other studies 
have shown that cystic lesions are the most 
commonly-reported jaw lesions. In this 
study, the second most common lesions were 
odontogenic cysts (33.2%), but in Jamshidi  
et al.6 and Ali9 studies, inflammatory lesions 
had higher prevalence than other lesions in 
Iran and Kuwait populations, respectively. 
Jaafari-Ashkavandi and Akbari reported that 
benign jaw bone lesions were the second 
greatest lesions in southern Iranian 
population.1 In the present study, radicular 
cysts had the most frequency of intra-osseous 
jaw lesions followed by dentigerous cyst, 
dental granuloma, and odontogenic 
keratocyst (OKC), that was similar to other 
studies.1,2,7,9,11,12 However, Jamshidi et al. 
study showed the higher prevalence of OKCs 
than dentigerous cysts.6 

Odontoma and ameloblastoma had the 

highest incidence of odontogenic tumors in this 
study. This result is consistent with reports of 
Peker et al.7 and Gaitan-Cepeda et al.13 in 
Turkey and Mexico, respectively. However, 
some studies reported the higher prevalence of 
ameloblastoma than odontoma.1,6,14 

Consistent with the other studies, we found 
that CGCG and fibro-osseous lesions, 
respectively, were the most common benign 
jaw bone lesions.1,2,6,15 In contrast to this result, 
Peker et al.7 and Lei et al.12 reported the higher 
occurrence of fibro-osseous lesions in Turkish 
and Taiwanese patients, respectively. 

Only 0.9% of all intra-osseous jaw lesions 
were malignant tumors in the present study. 
Osteosarcoma was the most malignant jaw 
tumor, that was similar to other studies.1,6,16 
In contrast to these results, Jaafari-
Ashkavandi and Akbari,1 Koivisto et al.,2 and 
Ali9 indicated the higher prevalence of 
malignant tumors. 

According to the present study, the intra-
osseous jaw lesions had a slightly male 
predominance that was similar to other 
studies.1,6,7,15 Benign bone lesions, malignant 
tumor, and developmental lesions had higher 
prevalence in females. Some studies have 
shown that odontogenic tumors are more 
common in women than in men.7,13,17 In our 
study, these lesions were equally distributed. 

In the current study, the total average age 
was 30.6 years, but in Jaafari-Ashkavandi and 
Akbari1 study, it was reported 30.1 years, in 
Jamshidi et al.6 29.6 years, in Peker et al.7 42.0 
years, and in Javadian et al.14 36.0 years. Our 
study showed that the intra-osseous lesions 
had occurred in younger patients in Isfahan 
population in comparison with other 
populations. Furthermore, developmental 
lesions and malignant tumors mostly affected 
the older patients, that was similar to 
Jamshidi et al.6 study. 

In all diagnostic groups of lesions, the 
posterior region of mandibular bone was the 
most location of involvement, that was 
similar to other studies.1,6,9,15 However, the 
developmental lesions such as NPDC occurred 
in anterior region of maxillary bone. The nature 
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of these lesions is the reason for this. 
According to radiographic features, the 

lesions of current study were radiolucent, 
mixed, and radiopaque, respectively, that 
was different from Bernaerts et al.18 and 
Hosseini Zarch et al.19 studies in Belgium and 
Iran, respectively. However, this result 
resemble the report of Jamshidi et al.6 

The compliance of the diagnosis as a result 
of the comparison of clinical and final 
diagnosis was 70.0% in our study, although 
this concordance was 80.5% in Peker et al.7 
study. Regarding the clinical and 
radiographic similarities between radical 
cysts and periapical granulomas (PGs), these 
lesions have the majority of the diagnostic 
disagreements. The pathologic process is 
similar to these two lesions due to the reasons 
behind these results.7,20 However, these 
differences may be due to the interpretation 
of the clinical presentation and radiography 
of jaw lesions.7 

It seems that racial and geographic factors 
affect the clinical, radiographic, and 
histopathological features of intra-osseous 
jaw lesions. However, different design and 
sample size of studies were important in 

results. The limitations of present study were 
the lack of access to the radiographs. Defects 
in clinical and radiographic records show the 
importance of recording all information. 
Furthermore, if all slides of the samples were 
examined by histopathologic features for 
checking the diagnosis, the study accuracy 
would increase. 

Conclusion 
The current study showed the 
clinicopathological information of intra-
osseous jaw bone lesions in Isfahan 
population. Inflammatory periapical lesions, 
odontogenic cysts, and tumors were the most 
common intra-osseous jaw bone lesions. 
These results showed the importance of 
health education to patients for prevention of 
inflammatory periapical lesions. 
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