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Objectives: This study was performed to investigate the prevalence of idiopathic
osteosclerosis on cone beam computed tomography (CBCT) images of patients.
Methods: In this descriptive, cross-sectional study, 240 CBCT scans of patients (125
women, 115 men) referred to a private oral and maxillofacial radiology clinic in
Tehran in 2013 were selected and evaluated. Presence of idiopathic osteosclerosis
and its features including its location in the jaw, its association with teeth, presence
or absence of root resorption, number, shape and size of lesions and age and gender
of patients were assessed. Descriptive statistics were reported. Chi-square test and
independent t-test were used for statistical analysis.
Results: Idiopathic osteosclerosis was seen on CBCT images of 20 patients (8.33%).
The lesion was more frequent in women than men, but the difference was not
significant (P=0.50). Also, the lesion was more common in the mandible than the
maxilla (95.6% vs. 4.4%). Most lesions were observed in the molar (56.5%) and
premolar (34.7%) areas of the lower jaw. Most lesions did not have any association
with teeth (73.9%). More than half of the lesions (56.5%) were round in shape and
the rest (43.4%) were irregular. The mean size of the lesions was 5.4±1.8 and 5.7±1.4
mm in the mesiodistal and superior-inferior aspects, respectively.
Conclusion: The prevalence of idiopathic osteosclerosis of the jaws on CBCT
images of an Iranian population was within the range reported by other studies. The
lesions were more common in the mandibular molar region with no relation to teeth.
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Introduction

Osteosclerosis is defined as increased
calcification and bone formation due to
genetics, neoplastic lesions, hematological
infections or metabolic or gastrointestinal
disorders. Idiopathic osteosclerosis has also
been reported (1-5). Information about the
prevalence of this condition, common age and
gender of patients or the common site of
involvement can be helpful for differentiating
idiopathic osteosclerosis from other lesions
with similar radiographic features such as
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periapical
cemento-osseous
dysplasia,
hypercementosis and cementoblastoma.
Differential diagnosis of this condition is
important in that idiopathic osteosclerosis
does not require treatment, but some of the
lesions in differential diagnosis require
therapeutic interventions (6).
Idiopathic osteosclerosis has been defined as
local dense bone formation from endosteal
surfaces of cortical bone into the cancellous
bone. These bony islands are more common
in the mandible than in the maxilla and most
cases are seen in the premolar and molar areas
(7). Generally, these lesions are asymptomatic
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and in rare cases they may cause external root
resorption. In addition, in all cases, the teeth
are vital and root resorption is generally selflimited (8-10).
In radiographic view, lesions are often welldefined, round or oval-shaped without any
radiolucency around them and they are
directly in contact with the surrounding
normal bone and have uniform radiopaque
internal structure (8). Lesions with welldefined sclerotic borders and a radiolucent
rim with dense bone at the center should be
ruled out as peripheral cemento-osseous
dysplasia or focal cemento-osseous dysplasia.
However, in very rare cases, lesions can cause
tooth impaction or tooth displacement (8).
Some researchers consider it a reactive
phenomenon to mild inflammation caused by
slight injuries, pressure imposed on tooth or
replacement of primary teeth by permanent
teeth. On the other hand, it is believed that
idiopathic osteosclerosis
may be a
developmental process, not a reactive lesion,
and such changes in the structure of natural
bone are likely to occur in the first three
decades of bone maturation (11).
At the same time, a number of studies have
been conducted on the prevalence of
idiopathic
osteosclerosis
in
various
communities. The prevalence of idiopathic
osteosclerosis has been different due to
differences in populations studied as the result
of presence of various diagnostic criteria.
Thus, the lowest frequency was noted in a
Turkish population with a prevalence rate of
2.3% (9), while the highest rate was recorded
in Americans to be 11% (8).
Based on the existing data and the differences
in the prevalence and characteristics of
idiopathic osteosclerosis in different studies,
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the present study was performed to assess the
prevalence of idiopathic osteosclerosis based
on age and gender of patients, location of the
lesion in the jaw, shape of the lesion, number
of lesions, association of lesion with teeth,
root resorption and size of lesion in patients
referred to a private oral and maxillofacial
radiology center in Tehran in 2013.

Methods
This descriptive, cross-sectional study was
carried out on 240 CBCT images of patients
referred to a private oral and maxillofacial
radiology clinic in 2013. For this purpose,
CBCT images completely visualizing the
patients’ upper and lower jaws and had good
quality (no artifacts) were selected. CBCT
images were evaluated and the relation of
lesions to the tooth root and root resorption
caused by the lesions were assessed. The
study was approved in the ethics committee
of our university (code:165-26.11.93).
As the mean prevalence of the lesion in
previous studies (6,8) was 10%, and with
regard to the total number of scans in oneyear period in the afore-mentioned center, the
number of samples calculated assuming
d=4% and α=0.05.
These images were prepared using Scanora
3D (Sirona Sordex, Helsinki, Finland)
imaging system.
Inclusion criteria:
CBCT images completely visualizing the
patients’ upper and lower jaws with
appropriate resolution were included.
Exclusion criteria:
Poor quality CBCT images were excluded
from the study.
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Other Characteristic mixed radiopaqueradiolucent areas of periapical cemental
dysplasia and other benign fibro-osseous
lesions of periodontal ligamental origin (i.e.,
diffuse sclerosing osteomyelitis and florid
osseous dysplasia) (11).
Pathologic defects related or non-related to
teeth (11).
Thickening of lamina dura around the
malpositioned teeth (11,12).
Bridge or removable partial denture (11,12).
Radiopacities in the edentulous areas and
exostosis.
The images were evaluated for the presence
or absence of lesions and other variables
including age, gender, location of the lesion
in the jaws, the area of the lesion in each jaw,
shape, size and number of lesions and
association of lesions with tooth and root
resorption.
To identify the lesion location, jaws were
divided into anterior, premolars, molars and
tuberosity areas in the maxilla as well as
retromolar, and ramus areas in the mandible.
In addition, the shape of the lesion was
described as round or irregular on CBCT
images (Figure 1).

Figure1- Classification of lesions in a- round or
b –irregular

In order to evaluate the relationship between
the tooth root and lesion, lesions were divided
into four groups according to the criteria set
by Geist and Katz (13):
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1-Inter-radicular lesions located between
tooth roots.
2- Apical and inter-radicular lesions in the
apical region which are clearly located
between roots.
3- Apical lesions that are entirely on the apex
of roots.
4- Separate lesions that are clearly separate
from the root and lamina-dura.
If there was any association between the tooth
roots and the lesion, presence or absence of
root resorption was also evaluated.
Each lesion was measured in terms of
mesiodistal and superior-inferior dimensions.
A qualified observer (a dental student under
supervision of an oral and maxillofacial
radiologist) observed CBCT images on a
standard light box in normal room lighting to
detect idiopathic osteosclerosis. After exact
assessment of the lesions in the axial, coronal
and sagittal planes, osteosclerosis samples
were diagnosed and recorded in the charts.
Data analysis:
Data were analyzed using SPSS software
version 19. The gender of patient and location
and shape of lesions were determined and
reported. The prevalence of idiopathic
osteosclerosis according to gender of patients
was analyzed using the Chi-square test. The
mean age of patients was analyzed using
independent t-test. In statistical comparisons,
type one error (α) was considered as 0.05%.

Results
In this study, the CBCT scans of 240 patients
(125 women, 115 men) were evaluated; 23
idiopathic osteosclerosis lesions were
recognized in 20 patients. Based on the
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results, the prevalence of idiopathic
osteosclerosis was 8.33%.
The
prevalence
rate
of
idiopathic
osteosclerosis was not significantly different
between males and females (P=0.503).
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Regarding the location of idiopathic
osteosclerosis lesions, 22 lesions (95.6%)
were in the lower jaw and one lesion (4.4%)
was in the upper jaw. Table 1 shows the
frequency and prevalence of idiopathic
osteosclerosis lesions by location in the jaws.

Table 1- Frequency of idiopathic osteosclerosis lesions in patients based on the affected jaw and location of the
lesion in the jaw
Affected region
Location of lesions
Number
Retromolar & ramus/
Anterior Premolar
Molar
Total
tuberosite
Upper jaw
1(4.4 %)
0
0
1
0
1
Lower jaw
22(95.6 %)
1
8
13
0
22
Total of lesions

23
(100 %)

1
(4.5%)

8
(36.3%)

Out of 23 idiopathic osteosclerosis lesions, 13
(56.5%) lesions were either round or oval and
10 cases (43.4%) were irregular.
Table 2- Frequency and prevalence of relationship
between idiopathic
Location of lesion
Number
Percentage
related with teeth
of lesion
Apical
5
21.7%
Separate
17
73.9%
Inter Radicular
1
4.3%
Apical & Inter
0
0%
Radicular
Total
23
100%

The mean size of the lesions was 5.4±1.8 mm
in mesiodistal dimension and 5.7± 1.4 mm in
the upper-lower dimension.
In addition, in one (20%) out of 5 cases with
lesions which had apical relation with the
tooth root, root resorption was observed.
Patients were between 24-72 years. Based on
the results, the mean age in the affected and
unaffected individuals was 42.75±12.989 and
44.77)11.49
years,
respectively
and
independent t-test showed no statistically
significant difference in this respect
(P=0.509).
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14
(59.2%)

0

23
(100%)

Discussion

Idiopathic osteosclerosis presenting as dense
or sclerotic bone changes without any definite
etiology are more common in the lower jaw
(8).
The results of the present study showed that
the prevalence of idiopathic osteosclerosis
was 8.33% in a sample of the Iranian
population. Table 3 shows the summary of 6
reports on frequency and gender distribution
of idiopathic osteosclerosis in the literature
sorted by frequency.
Farhadi et al, (7) in a study on radiographic
characteristics of idiopathic osteosclerosis
lesions in patients referred to the Radiology
Department of Tabriz Dental School
estimated its prevalence rate to be 7.8%.
Garau et al, (14) also reported the prevalence
of idiopathic osteosclerosis lesions to be 8.3%
on panoramic radiographs of a group of
Italian population with Sardine race.
In a study with large sample size conducted
by Miloglu et al, (9) in Turkey, the prevalence
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of idiopathic osteosclerosis lesions on
panoramic radiographs of patients referred to
a dental school was reported to be 2.44%. It
seems that the difference in prevalence
reported in different studies may be due to
different imaging methods. In the present
study, CBCT was used because of its higher
diagnostic value for evaluation of lesions,
since it provides images in three planes.
Chia-Hui et al. (8) studied the prevalence and
radiographic characteristics of idiopathic
osteosclerosis lesions on CBCT images of
subjects from the Taiwanese and American
populations. The results showed the
prevalence of lesions in Taiwanese and
American populations to be 5% and 11%,
respectively.
It seems that the higher frequency of
idiopathic osteosclerosis lesions in the present
study of the Iranian population is due to the
genetic factors and higher frequency of these
lesions in the Eastern race (8,15). On the other
hand, lack of a standard definition for
idiopathic osteosclerosis affects these
differences.
Most researchers reported no significant
difference in the frequency of these lesions
between men and women (8,16). Miloglu et
al. (9) found idiopathic osteosclerosis lesions
in 96 women and 54 men. Farhadi et al, (7)
also reported that 4% of men and 10%of
women had these lesions. The results of the
present study showed that the prevalence of
idiopathic osteosclerosis was 6.08% in men
and 9.6% in women, which were not
significantly different. But Moshfeghi et al.
(6) reported significantly higher prevalence of
idiopathic osteosclerosis in women (11.8% vs.
6.3%, f/m: 1.87; P<0.01).
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Based on the results of this study, from 23
idiopathic osteosclerosis lesions, 56.5%, were
in the molar area, 34.7% were in the premolar
area, and 4.3% were in the anterior mandible
while 4.3% were in the molar area of the
maxilla. In the study performed on Sardines
race in Italy, 98.2% of lesions were in the
lower jaw, and the first molar area of the
mandible had the highest frequency (35%)
(14). In the Turkish population, 98.9% of
idiopathic osteosclerosis lesions were also
located in the mandible and in most cases,
lesions were identified in the molar (47.5%)
and premolar area (32.6%) (9). In the study by
Farhadi et al, (7) lesions were mostly in the
lower jaw 93%and second premolar
28.1%and first molar25% (52%) areas were
more commonly affected. Chia et al. (8) and
Li et al. (16) reported similar results.
More than half of the lesions in our study
were round in shape (56.5%) and the rest were
irregular (43.4%). Miloglu et al. (9) showed
that about 70% of lesions had a round shape
and 30% had an irregular shape. Farhadi et al.
(7) showed that 28.1% of lesions were round
and 40.6% were irregular in shape.
Li et al. (16) studied the demographic and
radiographic aspects of dens bone islands in
the maxillofacial area in a Chinese population
and reported that 40% of the lesions were
round in shape and 30% had irregular shape.
According to the present study, 73.9% of
idiopathic osteosclerosis lesions were
separate, 21.7% were in the apical and 4.3%
were in the inter-radicular position. Farhadi et
al. (7) concluded that 40.6% of the lesions
were in separate position. In the study by
Chia-Hui et al, (8) on a Taiwanese population,
29% of the lesions were in the apical region
and 57% were in a separate position; in the
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American population, 36% of the lesions were
in the apical region and 60% were in a
separate position.
Similar to the present study, Miloglu et al. (9)
measured the size of the lesions to be
averagely 6.5 mm. Also, Chia-Hui et al. (8)
obtained the average size of the lesions to be
4.6 mm and 6.5 mm in the American and
Taiwanese populations, respectively. It is
noteworthy that panoramic images do not
report the actual size, while CBCT images
enable measurement of the actual size of
lesions.
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Iranian population was estimated to be 8.33%,
The lesions were more common in the
mandible and in the molar region with no
relation to the teeth and most of them were
round in shape.
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Conclusion
The prevalence of idiopathic osteosclerosis of
the jaws on CBCT images of a group of
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