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 Background: Radiopaque lesions are frequently found in the periapical region. The diagnosis and treatment of these lesions can be 
challenging to the dentist. The present study presents the similar radiographic features of the lesions to help the clinician narrow 
the differential diagnosis and to aid in treatment planning. This study aims to evaluate the frequency and distribution of radiopaque 
lesions in a Turkish population.
Materials and Methods: This retrospective study was conducted at the Department of Endodontics, Hamidiye Faculty of Dentistry, 
University of Health Sciences Turkey, İstanbul, Turkey. Data was obtained from digital panoramic images taken between 2018-2021. A 
total of 2.002 patients were included. The incidence of specific radiopaque lesions, like idiopathic osteosclerosis, condensing osteitis, 
odontoma, cementoblastoma, cementoosseous dysplasia, and fibrous dysplasia was evaluated with relation to gender. In addition to 
these, the frequency of pulp stones was also evaluated. Descriptive statistics and the chi-square test were used to evaluate the data.
Results: Of the 1.912 patients diagnosed with radiopaque lesions, 960 (50.2%) were female and 952 (49.8%) were male. Radiopaque 
lesions were determined on 106 (5.5%) panoramic radiographs. While idiopathic osteosclerosis was found in 58 (3%), condensing 
osteitis was found in 33 (1.7%), odontoma was found in 1 (0.1%), cementoblastoma was found in 1 (0.1%), cemento-osseous dysplasia 
was found in 10 (0.5%) and fibrous dysplasia was found in 3 (0.2%) patients. Moreover, a pulp stone was found in 142 (7.4%) patients. 
No statistically significant difference was found between genders in any of the lesions (p>0.05), except for condensing osteitis 
(X²=0.024).
Conclusion: The most common radiopaque lesions in the study were idiopathic osteosclerosis and condensing osteitis, while the 
least common was cementoblastoma and odontoma.
Keywords: Jaw, radiopaque lesions, radiographic images

 Amaç: Periapikal bölgede radyoopak lezyonlar sıklıkla bulunmaktadır. Bu lezyonların teşhisi ve tedavisi diş hekimi için zorlayıcı 
olabilir. Bu lezyonlar benzer görüntüleme özelliklerine sahip olabilir ve bu çalışmada klinisyenin ayırıcı tanıyı daraltmasına ve 
hasta tedavisini planlamasına yardımcı olmak için temel radyografik özellikler sunulmaktadır. Bu çalışmada, Türk popülasyonunda 
radyoopak lezyonlarının sıklığı ve dağılımının incelenmesi amaçlandı.
Gereç ve Yöntemler: Radyoopak çene lezyonlarının bu retrospektif çalışması Türkiye’de Sağlık Bilimleri Üniversitesi, Hamidiye 
Diş Hekimliği Fakültesi Endodonti Anabilim Dalı’nda yapılmıştır. Veriler 2018’den 2021’e kadar dijital panoramik radyografi 
görüntülerinden alınmıştır. Toplam 2002 hasta dahil edilmiştir. Bu çalışmada cinsiyete ek olarak idiyopatik osteoskleroz, kondensing 
osteitis, odontoma, sementoblastoma, semento-osseöz displazi ve fibröz displazi gibi radyoopak lezyonların görülme sıklığı 
değerlendirildi. Bunlara ek olarak pulpa taşı sıklığı da değerlendirildi. Verilerin değerlendirilmesinde tanımlayıcı istatistikler ve ki-
kare testi kullanıldı.
Bulgular: Radyoopak lezyon tanısı alan 1,912 hastanın 960’ı (%50,2) kadın, 952’si (%49,8) erkekti. Yüz altı (%5,5) panoramik 
radyografide radyoopak lezyonlar tespit edildi. Elli sekizinde (%3) idiyopatik osteoskleroz, 33’ünde kondensing osteitis (%1,7), 1’inde 
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Introduction

Numerous radiopaque and radiolucent lesions are seen 
in the jaws. An accurate diagnosis is mandatory for correct 
treatments of dental infections (1). Granulomas, radicular 
cysts and periapical abscesses are the most common 
radiolucent lesions that are seen during radiographic 
examination (1). On the other hand, radiopaque lesions are 
observed around the apex of the teeth, too and their correct 
diagnosis is important, as they can be of odontogenic or 
non-odontogenic origin (2). 

Numerous previous studies (3), including studies from 
Turkey (4), have investigated the frequency of radiolucent 
lesions. Although the epidemiological profile of radiopaque 
lesions has been investigated in different populations in 
the past, few studies have examined such lesions in Turkey 
(5,6,7). Although the incidence of radiopaque lesions in the 
jawbone is less than radiolucent lesions (8,9); investigating 
the epidemiological data of these lesions is very important 
in the correct diagnosis. Such studies could help the clinician 
carry out a differential diagnosis for these lesions. Since the 
geographical distribution may cause differences, there is a 
need to examine this issue in our country. Therefore, the aim 
of the present study was to retrospectively investigate the 
incidence of radiopaque lesions in a Turkish population by 
using panoramic radiography.

Materials and Methods

This retrospective study was conducted by evaluating 
1.912 randomly selected digital panoramic radiographic 
images of patients who came to University of Health 
Sciences Turkey, Hamidiye Faculty of Dentistry, Department 
of Endodontics between 2019-2021. Nine-hundred sixty 
radiographs belonged to females and 952 to male subjects 
(female: male ratio 1:1). Male and female patients aged 18-65 
years were included in the study. The study sample consisted 
Turkish patients with permanent dentition. Any radiographs 
with primary or mixed dentition were excluded. This study 
is approved by the Institutional Review Board of University 
of Health Sciences Turkey (E-46418926-050.99-89060). 
As this study is a retrospective study, written consent was 

not obtained from the participants. Images were obtained 
by using Orthopantomograph OP200 D (Instrumentarium 
Dental, Tuusula, Finland), operating at 70 kVp and 4.9 mA with 
14.1 s exposure time in standard mode. Digital panoramic 
images were evaluated at different times by a researcher 
with five years of experience in digital panoramic image 
evaluation. In this study, the presence of radiopaque lesions 
on panoramic radiographs was evaluated retrospectively. 
Among these lesions, idiopathic osteosclerosis, condensing 
osteitis, odontoma, cementoblastoma, cementoosseous 
dysplasia and fibrous dysplasia (FD) were evaluated. Other 
lesions were not included in the study. In this study, the 
relationship between the presence of radiopaque lesions 
and gender was also investigated.

Statistical Analysis
All statistical analyses were performed using the SPSS 

27.0 statistical software (SPSS Inc., IL, USA). Frequency and 
percentage were used for descriptive statistics. The chi-
square test was used to compare the qualitative data. The 
result was considered statistically significant when the 
p-value was <0.05.

Results

Of the 1.912 patients included in the study, 960 (50.2%) 
were female and 952 (49.8%) were male. 

In this study, radiopaque lesions were found in 106 
(5.5%) of 1912 patients. Sixty-four (3.3%) of these lesions 
were found in women and 42 (2.1%) were found in men. 
Idiopathic osteosclerosis (Figure 1a) was seen in a total of 
58 (3.0%) patients, 30 (3.1%) female and 28 (2.9%) male 
(Table 1). There was no difference between men and women 
in terms of idiopathic osteosclerosis (p>0.05) (Table 1).

Cementoosseous dysplasia (Figure 1b) was seen in 10 
(0.5%) patients; 8 (0.8%) female and 2 (0.2%) male. There 
was no statistical difference between men and women in 
terms of cementoosseous dysplasia (p>0.05) (Graphic 1 and 
Table 1). Odontoma (Figure 1c) was found in 1 male patient 
(0.1%) and cementoblastoma in 1 female patient (0.1%). 
There was no difference between men and women in terms 
of odontoma (p>0.05) (Graphic 1 and Table 1).

odontoma (%0,1), 1’inde sementoblastoma (%0,1), 10’unda sementoosseoz displazisi (%0,5) ve 3’ünde fibröz displazi (%0,2) bulundu. 
Dahası 142’sinde pulpa taşı (%7,4) bulundu. Kondensing osteitis (X²=0,024) dışında hiçbir lezyonda cinsiyetler arasında istatistiksel 
olarak anlamlı fark bulunmadı (p>0,05).
Sonuç: Çalışmada en sık radyoopak lezyonlar idiyopatik osteoskleroz ve kondens osteitis iken en az görüleni sementoblastoma ve 
odontoma idi.
Anahtar Kelimeler: Çene, radyoopak lezyonlar, radyografik görüntüler
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Moreover, a pulp stone (Figure 1c) was found in 142 
(7.4%) patients. No statistically significant difference was 
found between genders. 

Condensing osteitis was seen in 33 (1.7%) patients, 23 
(2.4%) female and 10 (1.1%) male (Figure 1d). Condensing 
osteitis lesions were found to be higher in women compared 
to men (p<0.05) (Graphic 1 and Table 1).

Cementoblastoma was seen in 1 (0.05%) patient; 1 (0.1) 
female and 0 (0.1%) male. There was no statistical difference 
between men and women in terms of cementoblastoma 
(p>0.05) (Graphic 1 and Table 1).

FD was seen in 3 (0.2%) patients; 2 (0.2%) female and 
1 (0.1%) male (Graphic 1). There was also no statistical 
difference between men and women in terms of FD (p>0.05) 
(Graphic 1 and Table 1). It was remarkable that there was 
no statistically significant difference in the incidence 
of radiopaque lesions between the genders, except for 
condensing osteitis (p>0.05). 

Discussion

This retrospective study found the prevalence of 
radiopaque jaw lesions in a Turkish population to be 5.5%. 
This value is in the same range with the literature, which is 
between 2% and 9.7% (8,9,10,11).

The present study demonstrated that idiopathic 
osteosclerosis was the most common radiopaque lesion in 
the Turkish population. Idiopathic osteosclerosis is a term 
used to describe a highly dense area of bone that is not 
associated with an inflammatory, neoplastic or systemic 
disease. They do not have any obvious etiological agents 
(12). They are usually asymptomatic, they do not cause 
cortical expansion, and they are detected incidentally on 
routine radiographs (13,14). The frequency of idiopathic 
osteosclerosis (3%) in this investigation falls within the 
range found by other studies, which vary from 1.96 to 7.6% 
(12,13,15,16). Although Miloglu et al. (16) and Avramidou et 
al. (15) found that the incidence of idiopathic osteosclerosis 
was higher in women, Williams and Brooks (13), Halse and 
Molven (12) and Dedeoğlu and Arıkan (17) did not find any 
differences between the genders in their study. In our study, 
no statistical difference was found between the genders. 

Graphic 1. The distribution of radioopaque jaw lesions in a Turkish population

Figure 1. A composite figure of commonly seen radiopaque 
lesions is given in Figure-1. Fig.1a) An example of idiopathic 
osteosclerosis; Fig.1b) An example of cementoosseous dysplasia; 
Fig.1c) An example of odontoma and pulp stone; Fig.1d) An 
example of condensing osteitis
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There is no apparent need for any intervention in idiopathic 
osteosclerosis (12). 

The second most common lesion in the present study 
was condensing osteitis. They are focal sclerotic lesions that 
develop at the root apex due to low-grade chronic apical 
infection in teeth with a nonvital pulp (13,18). There are 
many factors in the etiology of condensing osteitis such 
as deep caries, extensive restorations, inadequate root 
canal treatments, orthodontic forces, dental eruption, and 
fixed prostheses (19). It appears as a well-defined dense 
radiopaque halo around the apices of a nonvital tooth. 
The incidence of condensing osteitis was found between 
4-8% in studies conducted (17,19,20). The prevalence of 
condensing osteitis was found 1.7% in this study, in line 
with the previous studies. Although Williams and Brooks 
(13), Halse and Molven (12) and Verzak et al. (21) did not 
find any differences between the genders in their study, 
Miloglu et al. (16) found that the incidence of condensing 
was higher in women. Similarly, a significant difference 
was found between the genders in the present study. Root 
canal treatment or extraction has been recommended for 
the tooth with this lesion (22). After endodontic treatment 
the sclerotic area usually returns to normal bone density in 
nearly 70% of cases, however changes to the alveolar bone 
may still remain visible on radiographs even after extraction 
of the associated tooth (22).

Cemento-osseous dysplasia is a lesion of unknown 
origin, consisting of the periodontal ligament and cement 
or cement-like tissues in the areas of the jaw bones with 

tooth roots (23). The lesions occur periapically in vital teeth, 
which distinguishes them from condensing osteitis. These 
lesions can be seen as radiolucency, mixed, and radiopaque 
on radiographs, according to its stages. The radiolucent 
lesions seem like periapical infections; but, the tooth 
is vital. The mixed and radiopaque lesions have a well-
defined radiolucent rim around the radiopaque areas (24). 
At this stage, the clinician must be careful not to make a 
misdiagnosis (25). Diagnosis is often difficult, and clinical 
and histological examinations may be required for accurate 
diagnosis. Taking a biopsy of cemento-osseous dysplasia 
lesions is contraindicated as the avascular cemental masses 
are susceptible to osteomyelitis (24). The prevalence of 
cemento-osseous dysplasia is between 0.24% and 5.9% 
(25,26). One study found that cemento-osseous lesions were 
seen more often in women (27). The incidence of cemento-
osseous lesion was found as 0.5% in this study. Similarly, it 
was observed with a higher incidence in women, although 
not significant. No treatment is required and only periodic 
examination by radiographs are enough. Biopsy, extraction, 
periodontal surgery, and implant surgery are contraindicated 
due to the increased risk of osteomyelitis (24).  

FD is a benign disease characterized by the replacement 
of normal bone by abnormally mineralized fibrous tissue. 
FDs appear radiolucent in the early period, while they 
appear radiopaque and typically as ground glass in the later 
period (23). In FD, which is known to be continuous with 
the surrounding bone, the margins are not clear, and they 
expand (28).  In two previous studies, the incidence of FD 

Table 1. The distribution of subgroups of radiopaque lesions according to gender
 Female Male

p
    n % n %

Idiopathic osteosclerosis
(-) 930 96.9% 924 97.1%

0.815 X²
(+) 30 3.1% 28 2.9%

Condensing osteitis
(-) 937 97.6% 942 98.9%

0.024 X²
(+) 23 2.4% 10 1.1%

Odontoma
(-) 960 100.0% 951 99.9%

0.498 X²
(+) 0 0.0% 1 0.1%

Cementoosseous dysplasia
(-) 952 99.2% 950 99.8%

0.059 X²
(+) 8 0.8% 2 0.2%

Cementoblastoma
(-) 959 99.9% 952 100.0%

1.000 X²
(+) 1 0.1% 0 0.0%

Fibrous dysplasia
(-) 958 99.8% 951 99.9%

1.000 X²
(+) 2 0.2% 1 0.1%

Pulp stone
(-) 886 92.3% 884 92.9%

0.637 X²
(+) 74 7.7% 68 7.1%

X²: Chi-square test (Fischer’s Exact)
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was found to be 1.87% and 0.09, respectively (17,29). In our 
study, the incidence was found as 0.2%. The management 
of FD is conservative. Lesions not causing deformity can be 
followed. Treatment is necessary only for problems caused 
by a local increase in the size of the bone. Partial resections 
can be performed for lesions involving large and multiple 
bones and deformities (30).

Odontomas are very common benign odontogenic 
tumors. The lesion includes abnormally developed dentin 
and enamel components. Trauma, infection, hereditary 
anomalies, and odontoblastic alterations can be responsible 
for the etiology of odontomas. They usually appear as small 
or multiple radiopaque lesions on panoramic radiographs. 
Odontomas are generally asymptomatic, but they can cause 
the delay of the eruption of a tooth or tooth retention. The 
incidence of odontoma is accepted to be between 0.14-0.8% 
(31). In our study, the incidence of odontoma was found to 
be 0.1%. Although the growth of odontomas is limited, they 
need to be surgically removed because of their potential 
of bone collapse, problems with permanent tooth eruption, 
and their cystic nature (32).

Cementoblastoma is a rare benign odontogenic tumor. 
Clinically, it presents with pain and swelling of the buccal 
and lingual alveolar processes. Teeth are usually vital (33). 
It can be seen as a round radiopaque mass surrounded 
by a radiolucent rim on radiographs. Sometimes, root 
resorption and tooth displacement can be seen with this 
lesion (33). Prevalence of cementoblastoma was found in 
0.1% of patients in the current study.  If diagnosed in the 
early period, root canal treatment and apical resection are 
sufficient for treatment, while extraction may be considered 
in advanced cases (34). 

Pulp stones are a form of pulp calcifications. But, the 
etiology of pulp stones is not clear. Pulp irritations such 
as long-term mastication forces, occlusal trauma, bruxism, 
periodontal pathology, orthodontic forces, and chronic pulp 
inflammation can be accounted for in the etiology (35). 
According to a systematic review, the frequency of pulp 
stones is about 36.5% (36), however its frequency in the 
Turkish population was found to be 7.4%. This difference 
can be explained largely by the differences between 
methodologies. In that previous study, only molar teeth were 
assessed. However, in the present study, all teeth including 
anteriors, premolars, and molars were evaluated. Pulp stones 
might be a challenge during root canal treatment and may 
obliterate the entrance of the canals.

Study Limitations
These results should be evaluated with caution due to the 

sample limitations. As the study sample was only contains 
the patients attending Health Sciences University, results 

regarding the frequency of radiopaque lesions cannot be 
extrapolated to the general Turkish population. Panoramic 
radiographs were evaluated in the present study. Due to 
its three-dimensional nature, CBCT has advantages over 
two-dimensional panoramic imaging. Since radiographs 
convert 3-D information into a 2-D image, lesion margins 
and extent cannot be rightly evaluated. Further CBCT 
imaging is required to assess the detailed morphological 
characteristics of the lesion.

Conclusion

This study showed that the prevalence of radiopacities 
in a Turkish population are relatively rare, occurring in 
5.5% of the population. This study also demonstrated that 
idiopathic osteosclerosis and condensing osteitis were the 
most commonly seen radiopaque lesions in the Turkish 
population.
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