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ABSTRACT
Introduction: Idiopathic osteosclerosis (IO) refers to dense bone islands seen in the jaw bones. They mimic a variety of bony 

lesions such as inflammatory, benign Odontogenic tumors, and intermediate fibro-osseous lesions. Accurate diagnosis of these 
lesions will eliminate the possibility of unnecessary intervention. 

Aim: To determine the characteristics and radiographic appearance of IO in the adult population of Saudi Arabia. 
Material and Methods: Digital panoramic radiographs (DPRs) of 2,854 subjects were analyzed for the presence of IO in the 

jaws. Descriptive characteristics including number, shape, localization, and relationship with dentition were recorded. The fre-
quency was presented in numbers and percentages. The inferential analysis involved a chi-square test. 

Results: A total of 89 IO were detected in 86 OPGs. Solitary IO was identified in 83 OPGs with the presence of two IO's each 
in the remaining three radiographs. The overall patient-wise prevalence was 3.11%. No gender predilection was found in the 
studied population. However, a significant (P = 0.000) definite tendency for occurrence in the mandible (96.6%) was recorded. A 
significant (P = 0.000) preference of IO was seen with regard to the location with predominance observed for molar (55.06%). 
For the most part, IO was found to be significantly higher in the apical region (42.69%) of teeth compared to other contempo-
raries. Significant variations were also observed in shape and size with the majority of lesions observed to be irregular (95.5%) 
and 1-2cm in size (37.07%). 

Conclusion: Although, IO occurs infrequently in jaw bones periapical location being the favored, warrants clear differentia-
tion of IO from inflammatory lesions.
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INTRODUCTION

The terminology of idiopathic osteosclerosis (IO) is designated to a 
condition which is characterized with a localized, well-delineated area 
in the jaw bones with attenuated radiodensity. The lesion is not attribut-

ed to a sequel of any identifiable pathological process such as local 
infection, dysplastic, or neoplasia. Since its cause remains unknown, a 
prefix "idiopathic" has been added to the condition1). It is identified by 
various synonyms such as enostosis, bone scar or periapical osteopetros-
is2). IO are typically reveled on a radiograph taken for some other rea-
sons and thus referred in the category incidental finding (IF) on radio-
graphic examination3). Various researchers have studied the prevalence 
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of incidental findings (IF) on panoramic radiographs (PRs). They have 
largely reported IO as a IF, at times exceeding the tooth associated 
inflammatory lesions affecting the periapical zone and periodontal 
lesion such as resorbtion of the marginal bone4-6). Although in a recent 
study evaluating common bony lesion affecting face and jaws reported 
multiple lesions indicating underlying systemic diseases outscored IO7). 
Theories for its development in the jaws range from an anatomic variant 
analogous to tori to increased bone deposition as a result of occlusal 
stresses3,8).

Conventionally, the lesions of IO have a limited growth potential. 
Thus they don't present with symptoms such as pain and swelling asso-
ciated with expansile lesion which causes disruption of cortical plates of 
the jaw. In, such a scenario, these lesion are noticed only when radio-
graphic imaging is done in that region for a different cause9). On radio-
graphs, they appear as well-demarcated, homogenously radiopaque 
(RO) mass of variable size, shape and surface ranging from smooth to 
irregular10). They may occur in association with apical region of the root; 
in between the roots of multirooted tooth or in a isolated area well away 
from the dentition. The lesion has a shown a tendency to occur more in 
the mandibular jaw especially in its posterior region11). On histopatho-
logical evaluation they relate to healthy appearing bone with trabecula-
tion of dense nature. No treatment is usually indicated for this condi-
tion12).

Sporadic incidents of complications have been reported emerging 
from IO lesions in the maxillary jaw13). In few instances during the 
orthodontia treatment, these lesion have reported to interrupt the process 
of closing space followed by extraction14). Also, cases are reported 
showing tooth inclination, deviation in the eruption route and resorption 
of the adjacent tooth15,16).

Studies evaluating the prevalence and characteristics of IO have 
been done using film-based PRs9,17), digital panoramic radiographs 
(DPRs)18-20) and cone beam computed tomography (CBCT)10) on various 
populations9-11,19-25). However, being a well-recognized entity to the best 
our search, no study dealing with the prevalence and distribution of IO 
in the jaws has been carried out in Saudi Arabian population. Hence, the 
primary aim of the current study was to evaluate the overall prevalence 
of IO in above mentioned specific population. The study also attempts 
to describe the characteristics of IO such as predominant shape, size, 
location and possibility of gender predilection.

MATERIALS  &  METHODS

Study characteristics: 
A cross-sectional study was designed with a prior approval from the 

ethical committee of the institution. In this retrospective study, DPRs of 
the previous three years were retrieved for radiographic examination. 

Sample characteristics:
The sample consisted of patients with permanent dentition who had 

undergone panoramic imaging for diagnosis and treatment planing of 
varied conditions at dental hospital. DPRs of 2,896 patients were exam-
ined from the archives of the digital orthopantomography (OPG) 
machine (Kodak 8000C extraoral imaging system, operated at 8-12 mA 
and 70-80 kVp) using LG (model 25UM58) 25-inch LED monitor with 
resolution 2560X1080. Forty-two DPRs were excluded due to projec-
tion or positioning errors. Hence, a total of 2,854 DPRs were ultimately 
included in for image interpretation. 

From the total sample, 1,502 DPRs belong to male and 1,352 were 
of female subjects. The demographic data of each patient was retrieved 
from the medical records. For the observed radiopacity in the jaws, its 
characteristics in terms of its localization in the jaw, shape, size, and 
proximity to the dentition were recorded. 

Image analysis:
Two independent and experienced oral radiologists were involved in 

the image analysis. Both examiners underwent conditioning session to 
standardize their interpretation of radiographs. Later, cronbac's coeffi-
cient of 0.92 and 0.94 was achieved for inter and intra examiner vari-
ability. All DPRs were screened for the existence of IO lesions by con-
sidering the following mentioned criteria.

a) A well- delineated RO mass in the jaw bones which is homoge-
nous in nature. It can be seen associated with the apex of a 
healthy, vital tooth or tooth with a shallow restoration. These 
lesions can also be seen in areas unrelated to tooth. 

b) The shape of RO mass can vary from being regular (round) to an 
irregular with size of at least 3 mm.

c) Periphery of the lesion is devoid of radiolucent halo. 
The below-mentioned is a list of clearly defined RO lesions which 

were excluded:

a) Lesions seen affiliated to tooth having deep dental caries or hav-

Table 1. Overall prevalence of idiopathic osteosclerosis detected 
on digital panoramic radiographs

No. of DPRs (n)   2854

Prevalence of IO  89 (3.11)

 Male  43.82

Gender Female 52.80

 Maxilla 3.37

Jaw Mandible 96.6

IO- Idiopathic osteosclerosis; DPRs - Digital panoramic radiographs; Results expressed in 

Number (%)

Table 2. Comparative analysis of idiopathic osteosclerosis 
among gender and jaw 

Variable Response Sample size  Total IO detected  P value
  (n) (89)

 Male  1502 39 (2.59) 0.170

Gender Female 1352 47 (3.47) 

 Maxilla 2854 03 (0.10) 0.000***

Jaw Mandible 2854 86 (3.01)

IO- Idiopathic osteosclerosis; ***P<0.001; Results expressed in Number (%)

Table 3. Comparative analysis of idiopathic osteosclerosis 
among various locations in jaw and relationship with 
tooth

 Variable Response Total IO detected (89) P value

  Anterior 04 (4.49) 

 Location Premolar 34 (38.20)  

  Molar 49 (55.06) 0.000***

  Others  02 (2.24)

  Apical  38 (42.69) 

 Area of Apical and interradicular  27 (30.33) 

 detection Interradicular 11 (12.35) 0.000***

  Separated  13 (14.60)

IO- Idiopathic osteosclerosis; ***P < 0.001; Results expressed in Number (%)

Table 4. Comparative analysis of idiopathic osteosclerosis 
according to Shape and size 

 Variable Response Total IO detected (89) P value

  Round 03 (3.37) 

 Shape Linear  01(1.12) 0.000***

  Irregular  85 (95.50) 

  < 1 cm 56 (62.92) 

 Size 1-2 cm 33 (37.07) 0.001**

IO- Idiopathic osteosclerosis; ***P < 0.001; **P < 0.01; Results expressed in 

Number (%)
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ing an extensive restoration and/or periodontal disease 
b) Identifiable remnants of dentition 
c) Lesions around teeth that are serving as abutment for a fixed 

prosthesis
d) Completely RO lesions that are interpreted as tori or exostoses
e) Individual RO lesions in areas away or devoid of dentition 
f) Mixed lesion (RO and radiolucent simultaneously) such as of 

cemental dysplasia or other benign fibrous-osseous lesions 
g) RO rims around anatomic structures, such as the mental foramen

The radiographs were studied on the computer screen. The measure-
ment of IO lesions were performed with the help of inherent ruler of the 
Kodak software with an accuracy of about 1 mm. The relationship of IO 
to teeth adopted in the current study is given as bellow9).

a) Separate - RO is apical but distinctly away from the tooth and its 
lamina dura (Figure 1A)

b) Apical - masses were predominately located in the proximity of 
root apex (Figure 1B)

c) Inter-radicular- IO lesion is present in the alveolar bone present 
between the multirooted tooth (Figure 1C)

d) Apical and inter-radicular- RO were situated at the apex and 
exhibited significant extension between the roots

The shortest distance between the lesion and the nearest tooth was 
recorded with a millimeter ruler. The shape of the lesions was classified 
as either round, irregular, or linear. The size of the lesion was deter-
mined by measuring the maximum height and width to the nearest milli-
meter with a ruler.

Statistical analysis:
Qualitative data was presented in frequencies (number) and percent-

ages. Inferential data analysis was done using chi-square test. P value < 
0.05 was considered to be statistically significant. Data analysis was 
done using SPSS (Inc., Chicago, USA) v.21.

RESULTS

Out of the total of 2854 DPRs examined, IO was detected in 86 
DPRs, giving an overall prevalence of 3.01%. Three subjects had two 
IO each, resulting in a total of 89 IO in 86 DPRs with a patient-wise 
prevalence of 3.11% (Table 1). In the DPRs of the male subjects (n = 
1502), 39 IO was detected and for the female subjects (n = 1352), 47 IO 
were identified with the prevalence of 2.59% and 3.47% respectively. 
The difference in the prevalence of IO between the gender was found to 
be statistically non significant (P = 0.170) (Table 2).

In our study, IO indicated a predilection for the mandible, with 83 
(96.6%) IO in mandible and only 3 (3.37%) IO in the maxilla which is a 
statistically significant (P = 0.000) difference. Such significant differ-
ence was also found in the distribution of the IO in the jaws. Only 4 IO 
were detected in anterior regions with 34 in premolar, 49 (55.06%) in 
molar and only 2 in other regions of the jaw (Table 3). 

The distribution of IO in relation to the dentation also varied con-
siderably. Maximum number of IO (n = 38; 42.69%) revealed involve-
ment of the apical region of teeth followed by apical and inter-radicular 
(n = 27; 30.33%). Almost equal number were seen in the inter-radicular 
region and in the isoloated area from the teeth. Their statistical compari-
son revealed significant difference (P = 0.000). Maximum number of IO 
lesions were irregular (n = 85; 95.5%) in shape with round and linear 
shapes being very infrequent. Thus the difference was statistically sig-
nificant too (P = 0.000). Most of the IO were less than a centimeter in 
diameter (n = 56; 62.92%) with the rest being 1-2 cm in size (n = 33; 
37.07%). This difference was also found to be statistically significant (P 
= 0.001) (Table 4).

DISCUSSION

IO leasion was found to have a prevelence of 3.11% in the Saudi 
Arabian population. In a review of previous reports the IO prevalence 
varied widely from 2.4% to 38%10,11,17,20,22). Low prevalence can be 
attributed to the selective use of DPRs for the identification of IO 
lesions. This is evident with the higher prevalence rates observed in the 
studies done with the use of intraoral periapical radiographs (IOPA), 
PRs and CBCT4,9-11,24,25). Another reason could be the differences in the 
diagnostic criteria such as exclusion of RO lesions seen in the close 
proximity of the tooth with deep dental caries, heavy restorations, or 
periodontal disease and in edentulous regions. Genetic differences and 
dissimilarities in the dietary habits might also add to this low prevalence 
rate10,22).

In our study, we opted for DPRs with intention to study greater 
areas of the jaws. By using IOPA, only limited areas of the jaw bones 
are screened, and this may lead to missing certain lesions that are not 
shown in the given IOPA. Moreover, it is considered unreasonable to 
indulge individuals for radiation exposure, even if it is minimal and car-
ried out for research purpose. Hence, pre-existing DPRs of the last three 
years were retrieved for the analysis. Nevertheless, PRs, compared with 
IOPA, have a reduced sensitivity in identifying lesions, with only 60%-
83% of lesions present in IOPA being detectable in PRs. Additionally, 
DPRs also has added benefits of image enhancement and clarity which 
lack with film-based PRs.27,28) Thus, methodological differences, such as 
the use of either periapical or conventional panoramic radiographs, may 
also have contributed to the dissimilar results.

This study although female reported higher prevalence but this dif-
ference was not statistically significant. Similar finding was observed in 
different populations including India18-21,23,25). On the contrary, Ozkan M 
et al. found female subjects with statistically significant higher preva-
lence than male17).

A higher frequency was noticed in the mandible than in the maxilla. 
Similarly, Fuentes R et al. found 100% IO in mandible, while studying 
Chile population17). Although, majority of studies have found IO prepon-
derance of IO occurring in mandible, but difference was non-signifi-
cant18,24). Since the potential of superimposition of neighboring structures 
on the mandibular radiographic image is comparatively less than maxil-
la, more IO lesions will be recognized on mandible. In addition, it may 
be attributed to the differences in anatomical make-up of the bone and 
its vascular supply17).

Our study revealed a predilection of IO for the molar regions. In a 
review of previous studies, the more common location for IO was either 
the molar11,19,21) or premolar region4,9,18,24). It has been suggested that 
chronic inflammatory process caused by occlusal forces predisposes to 
the formation of IO in the molar region3). Moreover, the masticatory 
forces are directed more towards the posterior dentition (Molar-
premolar) in comparison to their anterior counterparts6). On the other 
hand the occurrence of IO lesions in the premolar region has been pro-
posed to be induced by the remnants of deciduous teeth which have 
resorbed and are replaced by sclerotic bone24). So, it can be possibly 
assumed that the microscopic fragments of roots act as a nidus for the 
proliferation of the bone10,12).

The present study revealed that majority of the IO was seen in the 
proximity of the root apex. Similar pattern has been reported by other 
authors4,11,19). Traumatic occlusion and traumatic tooth movement can be 
seen as the justification for this observed phenomena3,7). Although the 
RO around teeth that showed malposition or subjected to unusual 
amount of occlusal forces were already excluded during the case selec-
tion. Nevertheless, even minor discrepancies in occlusion that provide 
enough vibratory stimulus to trigger bone formation might evade from 
getting picked up while radiographic examination8), and this explains the 
observation of highest tendency of the IO lesions at the root apices. In 

Figure 1. This is a figure depicting the cropped digital panoramic 
radiograph (DPR) showing Idiopathic osteosclerosis 
(IO) at different location in relation to the tooth: (A)
Well-defined area of radiopacity (RO) on the right side 
of body of mandible (alveolar bone away from the tooth 
apex) close to the lower border of mandible.(B) Well-
defined area of RO periapical of the maxillary incisor 
teeth.(C) Area of RO distal to the root of #45 (inter 
radicular).
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our study, 14.6% of the IO reported in isolated or areas not related with 
the tooth periodontium. These variant of IO lesions are markedly remote 
from the teeth, or residual tooth fragments. Additionally, the triggering 
effect of the increased occlusion is also ruled out. In this context, the 
likelihood of IO lesion to be a developmental anatomic variation hold 
strong as reported in previous studies20-22). In concern to shape, irregular 
and round were predominant, followed by size less than a centimeter in 
diameter with the rest being 1-2 cm in size.These findings are in accor-
dance with the previous reports4,19).

While dealing with IO lesion, remnants of root, exostoses, impreg-
nated foreign bodies, superimposed image of sialolith or even impacted 
teeth should be considered in the differential diagnosis29,30). Proper ques-
tioning to revel history of extraction, and the markings of a residual root 
fragment will assist in ruling out the possibility. The outline and orga-
nized structure of various dental tissues will be aid in diagnosing 
impacted teeth. IO lesions are usually asymptomatic, but it may cause 
changes in tooth position or problems during orthodontic treatment7,12). A 
range of soft tissue lesions of the maxillofacial region may also give the 
impression of radiopacities in PRs. These include tonsilloliths, phlebo-
liths, sialoliths and calcified carotid atheroma11,20,31).

Ledesma-Montes C et. al in their study concluded that IO's are 
developmental alterations or anatomic variants of bone1). These findings 
reinforce the recommendation suggested for IO lesion to be left unat-
tended. In order to further elucidate the etiological factors of IO, longi-
tudinal studies should be intended and it is worth evaluating these 
lesions by means of advanced imaging techniques such as CBCT.

CONCLUSION

The observations of the study reveal a lower prevalence IO in the 
central Indian population in comparison to various other populations. 
They can arise in any jaw location but most frequently in the molar 
regions of the mandible with no gender predilection. The apical and 
inter-radicular regions, irregular shape and less than one centimeter size 
were predominant. Determining the importance and causal factors for 
this particular distribution of IO lesions requires further analysis. In 
order to explicate the etiology of IO, it is worth evaluating thislesion by 
means of CT or other advanced techniques.
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