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Background: Jaw bones might be potential locations for different lesions. Differences in prevalence and the type of lesions can help in 
designing and programming prevention procedures in health care centers.
Objectives: The aim of the present study was to evaluate the prevalence of intraosseous lesions in the jaws of patients referred to diagnostic 
and therapeutic centers in Hamadan during 1990-2010.
Patients and Methods: This cross-sectional descriptive analytical study was carried out in Hamadan in 2011. Data sheets of the subjects 
were used to collect all the data of patients with intraosseous lesions, including their age, gender, location of the lesion, the radiographic 
view of lesions, and their type and histopathological diagnoses. Data were analyzed with SPSS, using means and frequencies.
Results: A total of 284 intraosseous lesions were reported in our study. The mean age of the subjects was 28.8 ± 15.2 years. The lesions 
were distributed in males and females almost similarly. The most prevalent lesions were cystic lesions (54.58%), manifestations of systemic 
conditions in jaw bones (18.3%), benign tumors (15.5%), malignant lesions (6.7%), and inflammatory lesions (4.92%), in a descending order. 
The most common cystic lesion was radicular cyst; the most common manifestation of systemic conditions in jaw bones was central giant 
cell granuloma; the most common benign tumor was ameloblastoma; the most common malignant lesion was osteosarcoma; and the 
most common inflammatory lesion was periapical granuloma.
Conclusions: Our data provided information on the prevalence and types of intraosseous lesions among an Iranian population. This 
study provided baseline information to help in designing and programming procedures in health care centers in every community so 
that preventive therapeutic measures can be adopted.
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1. Background
Jaw bones and the associated soft tissues might be poten-

tial locations for different lesions, including cysts, inflam-
matory lesions and neoplasms with different radiograph-
ic features such as radiolucent, radiopaque and a mix of 
both; these lesions might be located around the tooth 
root, around the crown and in the inter-radicular area and 
they might also have no relation with teeth (1). Based on an-
other classification, intraosseous lesions can be classified 
as inflammatory lesions, cysts, benign tumors, malignant 
neoplasms and osseous diseases found in the jaws and as 
the osseous manifestations of systemic conditions. Differ-
entiation of these lesions from the normal and anatomic 
structures of the jaws is of particular importance and 
since a dentist might be the first individual to diagnose 
these lesions, it is very important to have a proper knowl-
edge of the prevalence and characteristics of these lesions 
for diagnosis and treatment planning (1, 2). Retrospective 

studies are important for evaluation of geographic factors 
and variables such as gender, age and habits of individu-
als in a community as well as for estimation of the preva-
lence of such conditions in a community, because they 
can have a great role in identification of high-risk groups 
in the community and in the provision of preventive and 
therapeutic measures (3). In a study by Becconsall-Ryan 
and Love in New Zealand, 4983 radiolucent lesions related 
to odontogenic cysts (4), in a study by Ali (5) a total of 385 
developmental/inflammatory/reactive, cystic and tumor-
like radiolucent lesions, in a study by Acikgoz et al. (6), a to-
tal of 459 radiolucent lesions related to odontogenic and 
non-odontogenic cysts, and in a study by Varkhede et al. 
(7), a total of 60 radiolucent lesions related to odontogenic 
tumors were reported. The majority of retrospective epide-
miological studies have evaluated head and neck lesions 
in special categories of lesions such as malignant tumors, 
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cysts or odontogenic tumors and some others have evalu-
ated, in general, lesions in particular age groups.

Since sufficient data does not exist in the medical record 
of all the patients, including clinical history, laboratory 
tests, diagnostic procedures, the type of treatment and pe-
riodic follow-ups, it is necessary to carry out retrospective 
studies to collect the existing scattered data and transfer 
them to health care decision-making centers for proper 
programming. Therefore, there is a paucity of studies that 
have evaluated the general pattern of different lesions in 
this area. In this context, there is no comprehensive study 
available in Hamadan and thus, it is necessary to collect 
dispersed data on the subject in different diagnostic/treat-
ment centers in Hamadan province. The results of such 
retrospective studies can reveal differences in frequencies, 
the nature of the lesions and age distribution in compari-
son to other studies, helping designing and programming 
procedures in health care centers in every community, so 
that preventive therapeutic measures can be adopted.

2. Objectives
The aim of the present study was to evaluate the preva-

lence of intraosseous lesions in jaws as recorded in the 
files of patients referred to diagnostic and therapeutic 
centers in Hamadan province, Iran, during 1990 - 2010.

3. Patients and Methods
In the present retrospective descriptive/cross-sectional 

study, the data sheets and radiographs of patients refer-
ring to public and private treatment centers in Hamadan, 
consisting of 15 public centers and four private centers 
equipped with pathology laboratories, from 1998 to 2010, 
were reviewed by two reviewers. Kappa coefficient and P 
value were 0.95 and < 0.001, respectively.

Data sheets of the subjects were used to collect all the 
data of patients with intraosseous lesions, including age, 
gender, location of the lesion, the radiographic view of 
the lesions (radiolucent, radiopaque, mixed) and their 
types (inflammatory, cystic, benign and malignant neo-
plasms, manifestations of systemic conditions and osse-
ous diseases of the jaws) and histopathological diagno-
sis. During this 20-year period, of 142865 samples, 287 
intraosseous lesions had been recorded. In cases in which 
the data was not complete on the pathology report, the 

required data was completed using the patient’s file in 
the department in which the biopsy had been taken and 
cases without a definitive diagnosis were excluded from 
the study. Cases with more than one biopsy or subjects 
who did not have complete data such as site of lesion, 
gender, age, and pathological analysis were removed. 
The patients’ data were evaluated confidentially without 
using the patients’ names to consider ethical principles. 
Data were analyzed with SPSS, using means, frequencies, 
standard deviations and relative frequencies separately 
for age, gender and location of the lesion.

4. Results
During the 20-year period, of 142865 samples, 287 in-

traosseous lesions had been recorded, 284 of which were 
included in the study and three were excluded because 
they did not have complete data. Table 1 presents the 
frequencies of the lesions and their radiographic views. 
The mean age of the subjects was 28.8 ± 15.2 years, with 
minimum and maximum ages of three and 72 years, re-
spectively. Table 2 presents the frequencies of different in-
traosseous lesions in terms of age and lesion type. Table 3 
presents the frequencies of different intraosseous lesions 
in terms of gender and lesion type.

The lesions were distributed in males and females al-
most similarly; females = 48.8% and males = 51.2%. Con-
sidering the type of lesions, the following frequency per-
centages were reported: 85.7% of inflammatory lesions 
in females; 54.9% of manifestation of osseous diseases in 
jaws in females; 54.8% of cystic lesions, 54.5% of benign tu-
mors, and 57.9% of malignant lesions in males. A signifi-
cant difference was observed between gender and type 
of lesion (P Value = 0.045). Regarding the frequencies 
of lesion locations, the lesions were found in the follow-
ing locations in a descending order: posterior mandible 
(45.6%), anterior maxilla (38.1%), posterior maxilla (17.5%), 
and anterior mandible (8.8%). The majority of inflamma-
tory lesions were located in the posterior mandible and 
maxilla (42.9%); cystic lesions and benign and malignant 
lesions of the jaws and manifestations of systemic condi-
tions in the jaws were found in the posterior mandible 
with frequencies of 34.2%, 65.9%, 51.6% and 55.7%, respec-
tively. A significant difference was observed between gen-
der and type of lesion (P value ≤ 0.001). Table 4 presents 
the frequencies of different intraosseous lesions.

Table 1.  Frequencies of Different Intraosseous Lesions Biopsied in the Maxillofacial in Terms of Radiographic Features Separately for Each Lesion Type a,b

Lesion Type Radiographic View
Radiolucent Radiopaque Mixed Total

Inflammatory 14 (100.0) 0 (0.0) 0 (0.0) 14 (100.0)
Cystic 153 (98.7) 1 (6.0) 1 (6.0) 155 (100.0)
Benign tumors 31 (70.5) 2 (4.5) 11 (25.0) 44 (100.0)
Malignant tumors 13 (68.4) 0 (0.0) 6 (31.6) 19 (100.0)
Manifestations of bone diseases in jaws 36 (69.2) 4 (7.7) 12 (23.1) 52 (100.0)
Total 247 (87.0) 7 (2.5) 30 (10.6) 284 (100.0)
a  Data are presented as No. (%).
b  Chi square = 56.4, degrees of freedom (df) = 8 and P value < 0.001; the relationship is significant.
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Table 2.  Frequencies of Different Intraosseous Lesions Biopsied in the maxillofacial region in Terms of Different Age Groups Separately for Each Lesion Type a,b

Lesion Type Age, y
Under 10 11 - 20 21 - 30 31 - 40 41 - 50 51 - 60 Over 60 Total

Inflammatory 0 (0.0) 3 (21.4) 4 (28.6) 3 (21.4) 3 (21.4) 1 (7.1) 0 (0.0) 14 (100)
Cystic 12 (7.7) 34 (21.9) 49 (31.6) 27 (17.4) 19 (12.3) 6 (3.9) 8 (5.2) 155 (100)
Benign tumors in jaws 6 (13.6) 12 (27.3) 13 (29.5) 7 (15.9) 2 (4.5) 1 (2.3) 3 (6.86) 44 (100)
Malignant tumor in jaws 1 (5.3) 6 (31.6) 2 (10.5) 4 (21.1) 1 (5.3) 4 (21.1) 1 (5.3) 19 (100)
Manifestations of bone diseases in jaws 4 (7.7) 14 (26.9) 15 (28.8) 10 (19.2) 6 (11.5) 1 (1.9) 2 (3.8) 52 (100)
Total 23 (8.1) 69 (24.3) 83 (29.2) 51 (18.0) 31 (10.9) 13 (4.6) 14 (4.9) 284 (100)
a  Data are presented as No. (%).
b  Chi square = 25.1, degrees of freedom (df) = 24 and P value = 0.432; the relationship was not statistically significant.

Table 3.  Frequencies of Different Intraosseous Lesions Biopsied in the Maxillofacial Region in Terms of Different Gender Groups Separately for Each 
Lesion Type a,b

Lesion Type Radiographic View
Female Radiopaque Total

Inflammatory 12 (85.7) 2 (14.3) 14 (100.0)
Cystic 70 (45.2) 85 (54.8) 155 (100.0)
Benign tumors 20 (45.5) 24 (54.5) 44 (100.0)
Malignant tumors 8 (42.1) 11 (57.9) 19 (100.0)
Manifestations of bone diseases in jaws 28 (54.9) 24 (45.1) 52 (100.0)
Total 138 (48.8) 146 (51.2) 284 (100.0)
a  Data are presented as No. (%).
b  chi-squa r = 9.6, degrees of freedom (df) = 4 and P value = 0.045.

Table 4.  Frequencies of Different Intraosseous Lesions Biopsied in the Maxillofacial Region of Patients Referring to all the Educational Pathology Cen-
ters of Hamadan Province From 1990 to 2010 a

Lesion Frequency b Mean Age, y Female 
Frequency

Male 
Frequency

Radiolucent 
Frequency

Radiopaque 
Frequency

Mixed 
Frequency

Radicular cyst 51 (17.8) 33.3 25 26 51 0 0
OKC 45 (15.7) 30.3 17 28 45 0 0
Dentigerous cyst 26 (9.1) 27.1 13 13 26 0 0
CGCG 22 (7.7) 26.8 10 12 22 0 0
Ameloblastoma 21 (7.3) 32.4 10 11 21 0 0
Infected odontogenic cyst 19 (6.6) 22.7 6 13 19 0 0
Osteosarcoma 12 (4.2) 31.8 6 6 9 0 3
Periapical granuloma 11 (3.8) 33.5 5 6 11 0 0
Central ossifying fibroma 11 (3.8) 32.8 10 1 4 0 7
Calcifying odontogenic cyst 7 (2.4) 24.1 5 2 5 1 1
Chondrosarcoma 6 (2.1) 35.0 2 4 3 0 3
Odontoma 5 (1.7) 14.0 2 3 1 0 4
Osteoma 5 (1.7) 22.0 3 2 0 2 3
Aneurysmal bone cyst 5 (1.7) 24.0 4 1 5 0 0
Traumatic bone cyst 4 (1.4) 22.0 3 1 4 0 0
Adenomatoid odontogenic tumor 4 (1.4) 30.5 2 2 2 0 2
Fibrous dysplasia 4 (1.4) 28.3 3 1 1 3 0
Central hemangioma 4 (1.4) 14.0 0 4 4 0 0
Cemento-osseous dysplasia 4 (1.4) 29.5 4 0 1 0 3
Residual cyst 3 (1.0) 35.7 1 2 3 0 0
Nasopalatine duct cyst 3 (1.0) 39.0 1 2 3 0 0
Focal cement osseous dysplasia 3 (1.0) 33.0 1 1 0 1 2
Osteomyelitis 3 (1.0) 26.0 2 1 3 0 0
Calcifying epithelial odontogenic tumor 2 (0.7) 28.5 0 2 1 0 1
Cherubism 2 (0.7) 13.0 1 1 2 0 0
Osteoblastoma 1 (0.3) 35.0 1 0 0 0 1
Myxoma 1 (0.3) 19.0 1 0 1 0 0
Central odontogenic fibroma 1 (0.3) 11.0 1 0 1 0 0
Eosinophilic granuloma 1 (0.3) 28.0 0 1 1 0 0
Squamous cell carcinoma 1 (0.3) 42.0 0 1 1 0 0
Total 287 (100%) 29.06 139 147 250 7 30
a  Abbreviations: OKC, odontogenic keratocyst; CGCG, central giant cell granuloma.
b  Data are presented as No. (%).
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5. Discussion
Intraosseous lesions consist of a wide range of lesions. 

In the present study, 287 intraosseous lesions were found 
among all the lesions evaluated, consisting of the follow-
ing lesions in a descending order: cystic lesions (55.1%), 
manifestations of systemic conditions in jaws (18.1%), be-
nign tumors (15.3%), malignant neoplasms (6.6%), and in-
flammatory lesions (9.4%). In a study by Ali (5), the major-
ity of lesions were cysts (55.1%), followed by inflammatory 
lesions (29.9%) and tumors (23.9%). The majority of intraos-
seous lesions in that study and in the present study were 
cysts, demonstrating consistency between the two studies. 
However, in the present study, manifestations of systemic 
conditions in the jaws were the second most prevalent 
lesions; but, in the study by Ali (5) inflammatory lesions 
were the second most prevalent lesions. Such a disparity 
might be attributed to factors such as residential location, 
socioeconomic status, geographic location, and hygiene 
(5). In the present study, the majority of the lesions were 
radiolucent, followed by mixed and radiopaque lesions. 
The majority of the lesions with radiolucent radiographic 
view were cysts, with radicular cysts, odontogenic kerato-
cyst (OKC) and dentigerous cysts being the most frequent 
ones. In a study by Tortorici et al. (1) 1273 radiolucent le-
sions related to odontogenic cysts were reported, the most 
common of which were radicular cysts, OKC and dentiger-
ous cysts in a descending order.

In the present study, 144 odontogenic cysts were report-
ed, the majority of which had developed in males dur-
ing the third decade of life in the maxilla. In studies by 
Koseoglu et al. (8), Sanatkhani et al. (9), Prockt et al. (10), 
and Acikgoz et al. (6), 90, 58, 680 and 452 cases of odonto-
genic cysts were reported, respectively. Differences in the 
number of cases reported might be attributed to inter-
vals, the number of patients referring to treatment fac-
tors, and some other factors. In the study by Sanatkhani 
et al. (9), the majority of odontogenic cysts occurred dur-
ing the second decade of life in contrast with the results 
of the present study.

In the present study, 17.8% of the whole intraosseous le-
sions were radicular cysts, with a mean age of 33.3% years 
and an age range of 3 - 68 years. In addition, the majority 
of these lesions were found in males in the anterior max-
illa with a radiolucent view. In studies by Tortorici et al. 
(1) and Koseoglu et al. (8) the majority of radicular cysts 
were reported in males; however, in a study by Jones et al. 
(11) a similar gender predilection was reported. In studies 
by Jones et al. (11), Koseoglu et al. (8), and Acikgoz et al. (6) 
the most common location for the radicular cysts was the 
anterior maxilla, consistent with the results of the pres-
ent study. Jones et al. (11) and Prockt et al. (10) reported 
that these cysts developed most commonly in the third 
to fourth decades of life. Koseoglu et al. reported that the 
majority of radicular cysts were radiolucent, consistent 
with the results of the present study (8). Odontogenic 
keratocyst in the present study comprised 15.7% of all the 

intraosseous lesions, ranking the second in relation to 
prevalence. The mean age of the patients was 30.3% years 
and the majority of the lesions was located in the man-
dible with a radiolucent appearance and had a predilec-
tion for males.

In the study by Jones et al. (11) the prevalence of OKC was 
higher in males, consistent with the results of the pres-
ent study. However, in the study by Koseoglu et al. (8) the 
prevalence of OKC was equal in males and females, in 
contrary with our results. Jones et al. (11), Koseoglu et al. 
(8), and Kondell and Wiberg (12) reported that the most 
common location for OKC was the posterior mandible, 
consistent with the results of the present study. The ma-
jority of OKCs in the study by Jones et al. (11) developed 
during the second and third decades of life. In the present 
study, the mean age of the patients was 29.5 years, consis-
tent with the study above. In our study, dentigerous cysts 
comprised 9.1% of intraosseous lesions with a mean age 
of the patients being 27.1 years, with equal occurrence 
in males and females in the posterior mandible with a 
radiolucent view, ranking the third most common cyst. 
Koseoglu et al. (8) and Jones et al. (11) reported a higher 
prevalence of dentigerous cysts in males; however, Prockt 
et al. (10) reported an equal prevalence rate in males and 
females. The results of the present study were in contrary 
with those of Koseoglu et al. (8) and Jones et al. (11) and 
consistent with those of Prockt et al. (10).

In addition, consistent with the results of the present 
study, all the tree studies above reported a higher preva-
lence of dentigerous cysts in the mandible. Since the ma-
jority of impacted teeth are mandibular third molars and 
such cysts are usually associated with impacted teeth, the 
most common site for these cysts is the posterior man-
dible (8, 10, 11).

The mean age for the incidence of dentigerous cysts in 
the present study was the third decade of life, consistent 
with the mean age reported by Koseoglu et al. (8) and 
Prockt et al. (10) but not consistent with that reported by 
Jones et al. (11) i.e., the fifth decade of life. In the present 
study, the majority of central giant cell granulomas were 
reported in males with a mean age of 26.8 years and with 
a radiolucent view in the posterior mandible.

Mohajerani et al. (13) reported that central giant cell gran-
uloma was the second most common giant cell lesion after 
peripheral giant cell granuloma. If we do not consider the 
peripheral lesion, in the present study, central giant cell 
granuloma was the most common lesion among giant cell 
lesions, ie, cherubism, aneurysmal bone cysts, central gi-
ant cell granuloma and Brown tumor, consistent with the 
study above. Motamedi et al. (14) and Mohajerani et al. (13) 
reported that the prevalence of central giant cell granu-
loma was higher in females, which was different from the 
results of the present study; however, the mean age of 23.72 
years and the mandible were consistent with the results 
of the present study. In relation to fibro-osseous lesions, 
Alsharif et al. (15), and Worawongvasu and Songkampol 
(16) reported that central cemento-ossifying fibroma and 
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fibrous dysplasia were the most prevalent lesions, respec-
tively, consistent with our results.

Worawongvasu and Songkampol (16), Alsharif et al. (15), 
and Matsuzaka et al. (17) reported that the most common 
location for cemento-ossifying fibroma was the mandible, 
consistent with the results of the present study. The major-
ity of these lesions were seen in females and males in stud-
ies by Matsuzaka et al. (17) and Alsharif et al. (15), respec-
tively, inconsistent and consistent with the results of the 
present study, respectively. These lesions were most preva-
lent in the third and fourth decades of life in the study by 
Worawongvasu and Songkampol (16) and in the second 
decade of life in the study by Matsuzaka et al. (17). In the 
present study, the majority of these lesions developed in 
the third decade of life, consistent and inconsistent with 
the results of the first and second studies above, respec-
tively. The majority of these lesions were radiolucent in the 
present study, which was not consistent with the results of 
Worawongvasu and Songkampol (16) who reported that 
the majority of these lesions were mixed (16). In the studies 
carried out by Worawongvasu and Songkampol (16), and 
Matsuzaka et al. (17), Alsharif et al. (15), the majority of fi-
brous dysplasia lesions were seen in the mandible, maxilla, 
and with equal distribution between both arches, respec-
tively. The results of the present study were consistent with 
those of Matsuzaka et al. (17) and in contrary with those of 
the two other studies. The majority of these lesions were 
seen in the second decade of life in those three studies and 
in the third decade in the present study.

In the studies by Matsuzaka et al. (17) and Alsharif et al. 
(15), the majority of these lesions were seen in females 
and equal in but genders, respectively. The results of the 
present study were consistent with the first study and in-
consistent with the latter. In the present study, the major-
ity of these lesions were radiopaque, consistent with the 
results reported by Worawongvasu and Songkampol (16).

Gunhan et al. (18), Olgac et al. (19) and Mamabol et al. (20) 
reported that the most common odontogenic tumor was 
ameloblastoma, consistent with the results of the pres-
ent study. The majority of amelobastomas developed in 
the mandible in the present study, consistent with the 
results of the studies by Olgac et al. (19), Gunhan et al. 
(18), Mamabolo et al. (20), and Al-Khateeb and Ababneh 
(21) and Varkhede et al. (7). Based on the results of stud-
ies by Al-Khateeb and Ababneh (21), Varkhede et al. (7), 
and Mamabolo et al. (20), ameloblastoma appeared most 
commonly in the third, third-fourth and fourth decades 
of life, respectively; the results of the present study in this 
respect were consistent with the two first studies and in-
consistent with those of the third study. Al-Khateeb and 
Ababneh (21) and Olgac et al. (19) reported a predilection 
for females and males, respectively. The results of the pres-
ent study were consistent with those of Varkhede et al. (7).

The most prevalent malignant lesion in the present 
study was osteosarcoma. Ajura and Lau (22) reported that 
osteosarcoma had a predilection for males. However, 
Chidzonga and Mahomva reported a predilection for fe-

males (23). In the present study, this lesion was equally 
distributed between males and females. Chidzonga and 
Mahomva (23) and Ajura and Lau (22), reported that os-
teosarcoma was most prevalent at 27 and 7 - 68 years of 
age, respectively. In the present study, the mean age was 
31.8 years, almost consistent with the first study above. 
The age range in the present study was 9 - 70 years, almost 
consistent with the second study. In the study carried out 
by Matsuzaka et al. (17) the most common location for 
osteosarcomas was the mandible, consistent with the re-
sults of the present study.

In the present study, 14 lesions were inflammatory in 
origin, with the most prevalent lesion being the periapi-
cal granuloma. The lesion had a predilection for females 
and the mean age was 32.8 years; it was radiolucent and 
was most common in the mandible. In the studies by Tor-
torici et al. (1) and Stockdale and Chandler (24), this lesion 
had a predilection for males and females, respectively.

In addition, in the study by Tortorici et al. (1) the major-
ity of lesions were identified in the third decade of life; in 
the study by Stockdale and Chandler (24) the majority of 
lesions were diagnosed in the fourth decade, consistent 
with the results of the present study.

In the present study, the majority of the lesions were 
identified in the mandible. In summary, the lesions in 
the present study were diverse and were widely distrib-
uted. Apart from some similar cases, there were dispari-
ties with the results of previous studies. Different factors 
such as residency, life style, socioeconomic status, geo-
graphic factors, racial factors, nutrition, hygiene, use of 
medications, presence of oral symptoms and signs, im-
portance of biopsies based on the clinicians’ opinions or 
preparation of patients, referrals for sampling, and any 
other factors are the reasons for differences in the results. 
The results did not show the true prevalence of intraos-
seous lesions within the general population, but simply 
reflected the frequency of histopathologically diagnosed 
lesions in an Iranian population. This study evaluated the 
clinical variables such as gender and age in a community; 
it can be used to estimate the prevalence of some condi-
tions in the community and could have a great role in the 
provision of preventive and therapeutic measures; but, 
since some data sheets of patient were not completed, 
some data were missed. Therefore, we suggest that au-
thorities complete records with accuracy, so that the re-
searchers can conduct comprehensive studies and adopt 
some measures to prevent and treat many diseases.
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