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	 ABSTRACT	 |	 Objective: The aim of this study is to determine the prevalence of idiopathic osteosclerosis (IO) in the mandible 
in an Iranian subpopulation using cone beam computed tomography (CBCT). Methods: This cross-sectional 
study was performed on all CBCT images obtained in 2010-2014 from the archive of Oral and Maxillofacial 
Radiology Department at Isfahan Dental School. Images were evaluated by two observers in identical room 
and monitoring conditions. IO was defined as homogenous radiopacities with no particular etiology, ranging 
from 2 mm to 2 cm in size. Demographic information of all patients, as well as the lesion’s number, location, 
border, shape, and association with adjacent teeth were recorded. Results: From 377 CBCT images, 43 images 
(11.4%) had at least one IO lesion. Two separate IO lesions were detected in six patients; therefore, 49 IO lesions 
were found in total. No gender differences were observed in IO prevalence (P = 0.806). Although most common 
in patients who were in their 30s, IO prevalence was not statistically different among age groups (P = 0.369). 
IO was most frequent in the molar region, with 63.2% of lesions. Conclusion: IO prevalence was 11.4% in the 
studied population and was not statistically different between age groups or sexes. Most lesions were found in 
the mandibular molar region. 

	 DESCRIPTORS	 |	 Idiopathic Osteosclerosis; Mandible; Prevalence; Cone Beam Computed Tomography.

	 RESUMO	 |	 Prevalência de osteosclerose idiopática em ossos da mandíbula: estudo de tomografia computadorizada de feixe 
cônico • Objetivo: Este estudo busca determinar a prevalência de osteosclerose idiopática (OI) na mandíbula em uma sub-
população iraniana usando tomografia computadorizada de feixe cônico (TCFC). Métodos: Este estudo transversal foi condu-
zido em todas as imagens de TCFC obtidas entre 2010 e 2014 do arquivo do Departamento de Radiologia Oral e Maxilo-facial 
da Isfahan Dental School. As imagens foram avaliadas por dois observadores em condições iguais de ambiente e monitora-
mento. A OI foi definida como radiopacidades homogêneas sem causa específica, de tamanho entre 2 mm e 2 cm. As informa-
ções demográficas de todos os pacientes foram registradas, assim como o número, localização, borda e formato da lesão e sua 
relação com dentes adjacentes. Resultados: De 377 imagens de TCFC, 43 imagens (11,4%) tiveram pelo menos uma lesão de 
OI. Duas lesões individuais de OI foram detectadas em seis pacientes; assim, houve 49 lesões no total. A prevalência de OI não 
demonstrou preferência por gênero (P = 0,806). A OI foi mais comum em pacientes na faixa dos 30 anos de idade, mas sua pre-
valência não diferiu estatisticamente entre faixas etárias (P = 0,369). A região mais comum para OI foi a do molar, onde ocor-
reram 63,2% das lesões. Conclusão: A prevalência de OI foi de 11,4% na população estudada e não diferiu estatisticamente 
entre faixas etárias e sexos. A maioria das lesões foi encontrada na região do molar mandibular.
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INTRODUCTION
Idiopathic osteosclerosis (IO) is a term used to 

describe radiopacities of unknown etiology that are 
incidentally found in radiographs.1 IO lesions are always 
asymptomatic and not associated with inflammation, 
dysplasia, neoplasm, or systemic diseases. Cortical 
expansion is also excluded.1,2 IO is mostly well-defined, 
prevalent in the premolar and molar regions of the 
mandible, and unrelated to the presence or absence  
of teeth. However, it can blend with the normal 
trabecular bone. Moreover, no radiolucent capsule 
is seen around lesions.3 Lesions can be round, oval,  
or irregular. They are usually sized between 2 mm and 
2 cm, but large lesions can affect the entire mandibular 
body.4 IO rarely causes self-limiting root resorption  
or displaces and hinders tooth eruption.3

Several theories have been proposed for the cause 
of idiopathic osteosclerosis. According to studies, 
IO has a developmental origin and can arise as a 
variation of normal bone architecture in areas 
with localized abundant blood supply.1,5,6 Other 
studies suggest a localized or systemic reactive 
origin for IO, such as mild inf lammation and 
trauma after replacement of deciduous teeth with 
permanent dentition.7,8 Moreover, heavy occlusal 
forces may be associated with periapical IO.9 IO 
is prevalent in patients with colorectal cancer, 
multiple adenomatosis, and sickle cell anemia.10 
Histologically, trabecular bone expands with smaller 
and fewer bone marrow spaces.11

The aim of this study is to determine the 
prevalence of IO in an Iranian subpopulation using 
cone-beam computed tomography (CBCT).

MATERIALS AND METHODS

Study design
This cross-sectional study was performed on 

all CBCT images from the archive of the Oral and 
Maxillofacial Radiology Department at Isfahan 
Dental School. The Ethics Committee of Isfahan 

University of Medical Sciences has approved this 
study (#383938). Images were obtained between 
2010 and 2014 with the Galileos CBCT scanner 
(Sirona, Bensheim, Germany) using 85 kVp, 21 mAs, 
15 cm × 15 cm or 15 cm × 8 cm field of view, and 
0.280 mm voxel size. All images obtained of the 
entire mandible were included in the study.

Image analysis
Images were analyzed by two observers (an 

oral and maxillofacial radiologist with 20 years of 
experience, and a trained senior dental student) 
in identical room and monitoring conditions. IO 
was defined as homogenous radiopacities with no 
particular etiology, sized between 2 mm and 2 cm. 
If the observers disagreed, the senior researcher’s 
remarks were considered.

Images were first studied in panorama view for 
IO detection. Cross-sectional and sagittal images 
were used to further confirm the presence of IO. 
Demographic data of patients with IO was recorded 
as well as number, location, border and shape of 
lesions and their association with adjacent teeth. 
Moreover, we also observed that lesions were 
associated with the mandibular canal and buccal 
and lingual cortices.

Statistical analysis
Data was entered in a Statistical Package for the 

Social Sciences software (SPSS, version 23, IBM, 
NY, USA). Descriptive analysis, kappa analysis, 
chi-square test, and t-test were used for statistical 
analysis. Level of significance was set at α = 0.05.

RESULTS
Kappa value was 0.95 for interobserver agreement 

in IO detection in images, indicating excellent 
agreement. Among 377 CBCT images, 43 images 
(11.4%) had at least one IO lesion. Two separate IO 
lesions were detected in six patients; therefore, 49 
IO lesions were found in total. Regarding patients 
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with IO, 53.5% were female and 46.5% were male. 
Moreover, IO was prevalent in patients who were 
in their 30s (Table 1). However, IO prevalence had 
no gender differences (P = 0.806) and was not 
statistically different among age groups (P = 0.369). 
The mean age of patients with IO was 47.7 ± 16.16, 
which was not statistically different from that of 
patients without IO (47.5 ± 13.66, P = 0.935).

TABLE 1 | Distribution of IO to different age groups.

Age groups With IO
Number (percentage)

Without IO
Number (percentage)

21-30 years 7 (11.7%) 53 (88.3%)

31-40 years 8 (13.8%) 50 (86.2%)

41-50 years 8 (9.6%) 75 (90.4%)

51-60 years 14 (12%) 103 (88%)

61-70 years 3 (6.1%) 46 (93.9%)

70+ years 3 (30%) 7 (70%)

IO: idiopathic osteosclerosis.

Total 49 (100%)

Idiopathic osteosclerosis was prevalent in the 
molar region, with 63.2% of lesions (Table 2). Lesions 
were contiguous with the borders of the mandibular 
canal in 38.8% of cases (Figure 1). Moreover, 83.7% 
of lesions were well-defined, whereas 16.3% of them 
had blending borders. Lesions were round in 47% 
of cases, irregular in 35%, and oval in 18%. Most 
lesions were not attached to cortical plates (34.7%) 
(Table 3) and were sized between 3 mm and 10 mm 
(73.5%), whereas 18.4% were 2-3 mm, and 8.2% were 
larger than 10 mm. IO lesions were mostly found 
in edentulous sites (59.2%). About 28.6% of lesions 
were attached to apices of teeth and 12.2% were not.

TABLE 2 | Distribution of IO in regions of the mandible.
Location Number (percentage)

Incisive 4 (8.2%)

Canine 2 (4.1%)

Premolar 12 (24.4%)

Molar 31 (63.2%)

FIGURE 1 | Cross-sectional cone beam computed tomography 
view of idiopathic osteosclerosis in the mandible close to the borders 
of inferior alveolar canal.

TABLE 3 | Distribution of IO based on relation with cortices.
Relation with cortices Number (percentage)

Separate from cortical bone 17 (34.69%)

Attached to buccal cortex 11 (22.44%)

Attached to lingual cortex 14 (28.58%)

Attached to both cortices 7 (14.28%)

Total 49 (100%)

DISCUSSION
Prevalence of idiopathic osteosclerosis in the 

mandible reportedly ranges from 3.3% to 33%.3,5,12-14  
This prevalence is af fected by the applied 
radiographic modality of choice or by the studied 
population. In our study, IO prevalence was 11.4%. 
Misirlioglu et al. found 2.9% of IO prevalence 
using CBCT.1 A study on CBCT images of a Turkish 
population indicated 26.9% IO.15 Another study 
detected IO in 16.7% of CBCT scans of Egyptians.16 
Another study on panoramic radiographs found IO 
in 2.4% of patients in a Croatian subpopulation.17 
Ledesma-Montes et al. found IO in 5.6% of the 
intraoral radiographs of a Mexican population.18 
Study findings can vary due to racial differences15 
and different inclusion and exclusion criteria. Our 
study included only the scans of the mandible, which 
is the most common site for IO.6,15,18 Moreover, IO 
prevalence can be lower in studies using panoramic 
radiographs because of image superimpositions that 
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hide smaller and less obvious osteosclerotic areas. 
In 2013, using panoramic radiographs, Moshfeghi 
et al.19 reported 9.6% IO prevalence in an Iranian 
subpopulation. In 2006, Imanimoghadam and 
Eatemadi-Sadjadi20 found 9% IO prevalence in 
another Iranian subpopulation, also by panoramic 
radiographs. In both studies, lower IO prevalence 
is caused by panoramic radiographs. CBCT allows 
studying structures without superimposition and 
could therefore diagnose small osteosclerotic areas.

We found that IO prevalence was not significantly 
different regarding age group or gender. Studies 
of Chen et al. also found no gender differences12 
and several other studies had similar results1,4,7,12, 
whereas others reported that IO prevalence varied 
for age groups.19,20 Therefore, the correlation 
between age and IO is unclear since the patients 
could age between when the IO starts and when the 
radiographs are taken. Our study corroborates with 
the study of Tolentino et al.21, in which IO is prevalent 
in the mandibular molar region. Other studies 
also had similar results19,22, whereas Avramidou et 
al.23 reported that IO is prevalent in the posterior 
mandible. 

In our study, most lesions were located in 
edentulous areas of the jaw. Similar to the studies 
of Imanimoghaddam and Eatemadi-Sadjadi20 and 
Miloglu et al.2, most lesions in the dentulous area 
were not associated with teeth. Sisman et al.4 claimed 
that, in their study, most lesions were associated with 
tooth apices because of occlusal imbalance.

One of this study’s limitations was the relative 
lack of racial diversity in the studied population. 
However, comparing these findings with those of 
other studies can explain the ethnic differences in 
IO prevalence.

CONCLUSION
Idiopathic osteosclerosis prevalence was 11.4% 

in the studied population and was not statistically 

different between age groups or sexes. Most lesions 

were found in the mandibular molar region.
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