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Abstract
Purpose: Among the most used diagnostic techniques is panoramic radiography, which enables us to assess the entire jaw. Thisretrospective investigation aimed to evaluate the radiopaque lesions in the jaws visible on panoramic radiographs.
Materials and Methods: 1108 patients’ panoramic radiographs were used in the investigation. Idiopathic osteosclerosis,condensing osteitis, soft tissue calcification, hypercementosis, periapical osseous dysplasia, odontoma, fibrous dysplasia, fluorideosseous dysplasia and cementoblastoma, were among the radiopaque lesions whose frequency, gender, and localization wereassessed in this study. Fisher exact tests, chi-square, and descriptive statistics were employed in the data analysis.
Results: 499 (45.03%) of the patients were male and 609 (55.97%) were female. The patients included in the study ranged in agefrom 14 to 83 years, with a mean age of 33.45 (± 13.80) years. Of the 1108 patients in this study, 85 (7.7%) had radiopaque lesions. 44cases (4.0%) of idiopathic osteosclerosis, 13 cases of condensing osteitis, 12 cases of soft tissue calcification, 4 cases ofhypercementosis, 3 cases of fluoride osseous dysplasia (0.3%), 3 cases of periapical osseous dysplasia, 2 cases of odontoma, and 1case of fibrous dysplasia (0.01%) were reported. For any of the lesions, there was no statistically significant variation based ongender.
Conclusions: Panoramic radiography, which is now commonly utilized, can be used to examine radiopaque lesions of the jaws. Inthis study, the most common radiopaque lesion was idiopathic osteosclerosis, while cementoblastoma was not found at all.
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Introduction

Clinicians can make an accurate diagnosis and arrange treatmentwith the use of studies on radiopaque and radiolucent lesions in themaxilla and mandible. 1 While some of the lesions exhibit symptomslike pain and swelling, others are seen on regular radiography anddo not exhibit any symptoms. Despite the advancement of numer-ous contemporary imaging modalities, radiography continues to bethe primary way of study for assessing lesions in the jaw. Intraoralradiographs provide an extremely detailed image of the teeth andbone in the exposed area, but due to the tiny film size, they cannotbe used for lesions larger than 3 cm. 1,2 Extraoral radiographs areutilized to visualize the skull and facial structures and to investigatebigger lesions. A unique method that covers a large region with alow radiation dose and can be applied to patients who are unable toopen their mouths is panoramic radiography. 1–3
One might categorize jaw lesions as radiolucent, radiopaque, ormixed based on the density of the surrounding bone. In the jaw,

radiolucent lesions account for more than 80% of lesions. 2 Rigidlyspreading benign process usually indicated by well-defined bordersand unilocular radiolucent lesions. Multilocular lesions with well-defined boundaries point to a benign but aggressive proliferation.Inflammatory or benign causes are usually responsible for well-defined, radiopaque lesions. 2–4 Lesion margins are usually firmlydefined and benign, while lesions with fuzzy borders nearly alwaysrepresent aggressive, inflammatory, or malignant processes. Mixedradiolucent-radiopaque lesions may arise due to fibro-osseous le-sions, inflammatory processes, metabolic abnormalities, or, lesscommonly, malignant processes. 5
Radiopaque lesions are idiopathic osteosclerosis, condensingosteitis, hypercementosis, odontoma, cementoblastoma, fibro-osseous lesions and soft tissue calcifications. 6 Idiopathic osteoscle-rosis is the name given to an asymptomatic increase in radiopacityof unknown etiology, detected in the jaws during normal radiologi-cal tests. These lesions are more likely to be seen in mandibular pre-molar and molar region. 7–9 Condensing osteitis are radiopaque le-
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sions caused by low-grade inflammation at the apices of tooth roots,primarily seen as apex-associated radiopacity in the mandibularpremolars or molars. 10–12 Odontomas are benign tumors, alsoknown as hamartomas, that affect all dental tissues and are en-circled with radiolucent tape. The complex type of odontoma oftenprefers the posterior and ramus of the mandible, while the com-pound type is most common in the anterior maxilla. 12–14 Cemen-toblastomas are benign lesions formed by cement or cement-liketissues developed by cementoblasts in tooth roots and are frequentlyseen in the premolar and first molar regions of the mandible. 15,16
Fibro-osseous lesions are a type of lesion in which normal bonetissue is replaced with fibrous tissue and varied proportions of ce-mentum and bone. These lesions are typically found in the jaw andface bones. Fibro-osseous lesions are divided into three categories:ossifying fibroma, periapical osseous dysplasia, and fibrous dyspla-sia. 17 Periapical osseous dysplasia is mostly observed in the anteriorregion of the mandible, while fluoride osseous dysplasia is commonin the posterior region of the mandible. Fibrous dysplasia is morefrequently localized in the maxilla compared to the mandible. 18,19

This retrospective study set out to evaluate incidentally identi-fied radiopaque lesions on panoramic radiographs.

Material and Methods

Patient selection

A selection of panoramic radiographs from the Department of Oraland Maxillofacial Radiology’s repository at Van Yüzüncü Yıl Uni-versity’s Faculty of Dentistry was made for this retrospective study.1108 panoramic radiographs obtained in the years 2022–2023 werechosen at random and added to the study. Ethical approval forthe study was obtained from the Van Yüzüncü Yıl University Non-Interventional Ethics Committee (approval number: 2023/04-17).Written informed consent was obtained in accordance with theDeclaration of Helsinki.Panoramic radiographs registered in the system since the startof the study were retrospectively reviewed. Panoramic radiographswere opened in full screen mode. Overexposed more radiolucent im-ages and underexposed more radiopaque images were sharpenedusing software tools. If a patient had multiple panoramic radio-graphs, only one was included in the study, selecting the one withthe best image quality. Images containing radiopaque lesions wereidentified and recorded.Images with image quality of sufficient clarity and resolution tomake a diagnosis were included in the study. Poor quality imageswith patient movement or metal artifacts were excluded. Imageswith an unclear diagnosis due to overlapping structures or lack ofclarity were excluded. In addition, individuals who had undergonesurgery in the maxillofacial region or had pathological formationsthat would affect the diagnosis were excluded from the study.
Radiographic examination

Panoramic radiographs were obtained with Sirona (Bensheim, Ger-many). Imaging parameters were 60 kVp, 3 mA, 14.1 s. Panoramicimages were analyzed with a Lenovo Yoga 520 Core i5 computer(Beijing, China). The presence of radiopaque lesions (idiopathicosteosclerosis, condensing osteitis, odontoma, cementoblastoma,hypercementosis, periapical osseous dysplasia, fluoride osseousdysplasia and fibrous dysplasia) was evaluated retrospectively onpanoramic radiographs by a researcher with eight years of experi-ence (A.G.Ö.T). In addition, these radiopaque lesions were recordedaccording to gender and their location in the incisive, canine, pre-molar and molar regions of the mandible and maxilla. (Figure1)(Figure 2)(Figure 3)

Table 1. Distribution of radiopaque lesions according to gender.
Female

n= n (%)
Male

n= n (%)
Total

n= n (%)
Radiopaque lesions 44(%7.2) 41(%8.2) 85(%7.7)
Idiopathic osteosclerosis 26(%4.3) 18(%3.6) 44(%4.0)
Condensing osteitis 6(%1.0) 7(%1.4) 13(%1.2)
Soft tissue calcification 4(%0.7) 8(%1.6) 12(%1.1)
Hypercementosis 1(%0.2) 3(%0.6) 4(%0.4)
Fluoride osseous dysplasia 3(%0.5) - 3(%0.3)
Periapical osseous dysplasia 2(%0.3) 1(%0.2) 3(%0.3)
Odontoma 1(%0.2) 1(%0.2) 2(%0.2)
Fibrous dysplasia - 1(%0.2) 1(%0.1)

Statistical analysis

The data were analyzed with Statistical Package for Social Sciences(SPSS) for Windows 21.0 (IBM, Chicago, USA). Descriptive statisti-cal methods were used for evaluation of the data. The Chi-squareand Fischer exact tests were used to evaluate comparisons betweenqualitative data. Values of p < 0.05 were interpreted as significant.Fisher exact test was used to determine the significance of the dif-ferences according to gender for the lesions "hypercementosis,odontoma, periapical osseous dysplasia, supernumerary teeth"with an expected value less than 5. For the other lesions where theexpected value was greater than 5, the chi-square test was used.

Results

The study included 1108 patients. 609 (55.97%) of these patientswere female, and 499 (45.03%) were male. The patients included inthe study ranged in age from 14 to 83 years, with a mean age of 33.45±13.80 years. The study’s female patients ranged in age from 14 to83 years old, with a mean age of 33.55 ±13.43. Male patients rangedin age from 14 to 80 years, with a mean age of 34.54 ±14.20). Inthis investigation, 85 (7.7%) out of 1108 individuals had radiopaquelesions.Forty-two (7.2%) and 41 (8.2%) of the lesions were discoveredin females and males respectively. Between 26 (4.3%) females and18 (3.6%) males, a total of 44 (4.0%) patients had idiopathic os-teosclerosis. Six (1.0%) females and seven (1.4%) male out of the13 (1.2%) patients had condensation. Twelve (1.1%) patients, six(0.7%) females and eight (1.6%) males had soft tissue calcification.Three (0.6%) male patients and one (0.2%) female patient both hadhypercementosis. There were 3 (0.3%) female patients with fluo-ride osseous dysplasia. Three (0.3%) patients, two (0.3%) femalesand one (0.2%) male had periapical osseous dysplasia. Two (0.2%)patients, one female and one male were found to have odontoma(Table 1).There was no statistically significant difference in radiopaquelesions between genders (p> 0.05) (Table 2). In addition, fibrousdysplasia was found in only one male patient, while the gender ofthe three patients with florid osseous dysplasia was female. Table3 displays the subgroup distribution of radiopaque lesions basedon their location. Condensing osteitis and idiopathic osteosclerosiswere most common in the mandibular molar region.

Discussion

Although the cause of most radiopaque lesions in the jaws is un-clear, etiological factors for some of these lesions are gradually beingdiscovered. These radiopaque lesions, most of which are asymp-tomatic, are detected by radiographs taken for any reason. 20
The radiography revealed that the most frequent radiopaquelesion was idiopathic osteosclerosis. This lesion typically manifestsradiographically as a radiopaque zone in the premolar or molar re-gion, next to the tooth apex or interradicular region. In younger
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Figure 1. Panoramic view of a patient with odontoma

Figure 2. Panoramic radiographic image of a patient with soft tissue calcification

Table 2. Comparison of radiopaque lesions between genders.
Female

n=n (%)
Male

n=n (%) p

Radiopaque lesions 44(%7.2) 41(%8.2) 0.5371
Idiopathic osteosclerosis 26(%4.3) 18(%3.6) 0.5741
Condensing osteitis 6(%1.0) 7(%1.4) 0.5211
Soft tissue calcification 4(%0.7) 8(%1.6) 0.1301
Hypercementosis 1(%0.2) 3(%0.6) 0.3322
Periapical osseous dysplasia 2(%0.3) 1(%0.2) 0.5742
Odontoma 1(%0.2) 1(%0.2) 0.6982

o1Chi-square Test 2 Fisher exact p< 0.05

people, it manifests asymptomatically and may be multifocal. 21
The prevalence of osteosclerosis was studied in a study involving1921 patients. The distribution of the lesion and the finding that thelesion was not statistically significant across genders were identicalto our study’s findings. 22 Other investigations using panoramicradiography reported a frequency of 2.4% to 6.1% for idiopathicosteosclerosis. 23–25 AlHarbi et al. 26 analyzed 4010 panoramic ra-diographs and found incidental findings in 400 patients. The mostcommon lesion in the category of incidental radiopaque lesionswas osteosclerosis (7.5%). 26 MacDonald and Yu 27 scanned 6252panoramic radiographs and evaluated the incidental findings by
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Figure 3. Osteosclerosis in the right mandibular premolar region and condensing osteitis at the apex of tooth number 36 in the left mandibular molar region
Table 3. Subgroup distribution of radiopaque lesions according to their localization.

Radiopaque lesions Localization
Angulus Mandibular

anterior
Mandibular

molar
Mandibular premolar Ramus Maxillary

anterior
Maxillary

molar
Idiopathic osteosclerosis - 2 27 9 - 2 4
Condensing osteitis - 1 11 1 - - -
Soft tissue calcification 3 - - - 9 - -
Hypercementosis - - 4 - - - -
Fluoride osseus dysplasia - - 3 - - - -
Periapical osseous dysplasia - - 3 - - - -
Odontoma - 2 - - - - -
Fibrous dysplasia - - - - - - 1

grouping them. They defined radiopacities in the jaws as idiopathicosteosclerosis, condensing osteitis, bone dysplasia, odontomas andosteomas. They reported the most common type of radiopacity asidiopathic osteosclerosis and found no significant difference ac-cording to gender. They also reported that the majority (273) of the377 osteosclerosis detected were localized in the mandibular molarregion. 27 In terms of idiopathic osteosclerosis localization in Geitzand Katz’s study, most of the lesions were located in the mandibularpremolar region, but in our study, these lesions were found morefrequently in the mandibular molar region. 21
Condensing osteitis, also known as focal sclerosing osteomyeli-tis, represents a mild form of focal sclerosing osteomyelitis thatoccurs in the root apices of premolar or molar teeth. 2 In a recentstudy conducted in a Turkish subpopulation, 2.27% of 1011 individ-uals screened were found to have condensing osteitis. 1 In anotherprevalence study conducted in a larger sample size (6151 individ-uals) in the Turkish population, a lower rate (0.81%) was found.This study, which also determined the dental relationship of thelesions, favored the idea that condensing osteitis lesions could beconsidered as reactive formations. 23 In another study conductedin a Saudi subpopulation (752 individuals), the distribution of con-densing osteitis was found to be 5.9%. 10 Related studies conductedin the Turkish population show similarities with our study in termsof the distribution of the lesion and also show similarities in thedistribution between genders. When Dedeoğlu and Arıkan 1 evalu-

ated radiopaque lesions, condensing osteitis lesions were detectedmost frequently in the mandibular molar region. Miloğlu et al. 23
examined condensing osteitis and idiopathic osteosclerosis lesionsin the Turkish population and found condensing osteitis lesionsmostly in the mandibular molar region. In the study of Al-Habib 10,condensing osteitis lesions were also found mostly in the mandibu-lar molar region. The results of these studies were compatible withour study.

According to the World Health Organization’s (WHO) currentcategorization, mesenchyme and/or odontogenic ectomesenchymetumors with or without odontogenic epithelium include cemen-toblastoma. Less than 1% of all odontogenic tumors are cemento-blastomas, an uncommon benign odontogenic tumor. 28 Cemen-toblastoma incidence in the study by Dedeoğlu and Arıkan 1 wasdetermined to be 0.009. In this study, cementoblastoma which istypically observed in the first molar tooth was discovered in the pre-molar tooth. In this study, no cementoblastoma lesion was detectedon panoramic radiography.
Periapical osseous dysplasia is a lesion where normal bone tis-sue is replaced with fibrous tissue and a substance that resemblescement due to a localized change in normal bone metabolism. Ittypically affects female who are older than 40. Since these lesions inadults don’t cause any symptoms, they are typically discovered bycoincidence on radiographs that were taken during an examinationfor another purpose. 4 On radiography, this lesion may show up
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as radiolucent, hazy, or radiopaque. When it is radiolucent, careshould be taken because it could be mistaken for a periapical le-sion. 29 In their study, Cavalcanti et al. 30 discovered that the preva-lence of periapical osseous lesions was 0.4% and that they weremore common in female. 30 In addition, in their study, they foundperiapical osseous dysplasia in the mandibular anterior region asin our study. 28 According to Dedeoğlu and Arıkan 1, females had ahigher frequency of periapical osseous lesions, with a prevalenceof 0.69%. 1 This incidence was determined to be 0.3% in our in-vestigation. Out of the three periapical osseous lesions found, twowere observed in females. Only radiological follow-up is necessarybecause the majority of these lesions are self-limiting. 29
Physiological or pathological mineralization causes the soft tis-sue structures in the head and neck region to become calcified.Anatomical placement, number, distribution, size, and shape ofsoft tissue calcifications are critical diagnostic factors. They are ex-ceedingly hard to find when overlaid on anatomical structures. Asa result, having a thorough understanding of the relevant region’shard and soft tissue architecture is crucial. 31,32 Panoramic radio-graphs taken during normal dental exams can reveal calcificationsin the head and neck area. 33 In investigations using panoramic ra-diography, the incidence of soft tissue calcification/ossification hasbeen found to be between 2 and 19%. 34–36 Another study, Altındağand Yüksel 37 discovered soft tissue calcification in 157 out of 2640patients (5.94%). 37 In our study, 12 out of 1108 patients (1.1%) hadsoft tissue calcification. The limited sample size could be the causeof the lower rate when compared to the literature.

Conclusion

In this study, the most common radiopaque lesion was idiopathicosteosclerosis, while cementoblastoma was not encountered. Inaddition, radiopaque lesions were most frequently observed in themandibular molar region, while no radiopaque lesion was foundin the maxillary premolar region. Panoramic radiographs providephysicians with important data in terms of evaluation of incidentalradiopaque lesions. As a result of these findings, the correct diag-nosis, treatment or follow-up of these lesions, which usually donot give symptoms, by clinicians will prevent patients from beingdirected to unnecessary or wrong treatments. This study under-lines the need for dentists to systematically and comprehensivelyexamine and appropriately manage panoramic radiographs for allpatients.
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