
SUMMARY
Background/Aim: Panoramic radiography is an imaging method that 

displays teeth, jaws and surrounding structures in two dimensions and is 
frequently used in the follow-up and treatment phase of patients. This study 
aims to determine the frequency of incidental findings (IPFs) in panoramic 
radiographs taken before orthodontic treatment.  Material and Methods: 
In this retrospective study; A total of 330 patients (170 women, 160 men) 
aged between 7 and 49 years were included. IPFs were grouped into dental 
anomalies, radiopacities and radiolucent areas in the jaws, impacted teeth, 
and other anomalies in the jaws. Data were compared according to gender 
and age groups (6-12 years, 13-49 years).  Results: Dental anomalies 
were detected in 90.6% of the panoramic radiographs examined. No 
statistically significant relationships were found between gender and dental 
abnormalities (p>0.05). The incidence of idiopathic osteosclerosis is 3.6%, 
and all of these people are men; It has been determined that people with 
sclerosing osteitis are mostly men and alveolar radiopacities are mostly not 
seen in women. It has been observed that patients are mostly between the 
ages of 6-12 in the absence of any dental anomalies. It has been determined 
that people with sclerosing osteitis are mostly between the ages of 13-49 
and patients aged 13-49 mostly have alveolar radiopacities. It has been 
determined that patients with possible periapical or residual cyst and 
possible dentigerous cyst are mostly between the ages of 13-49, and patients 
aged 13-49 are mostly seen in radiolucent areas in the jaw bones. As a result 
of the analysis, a statistically significant relationship was found between 
age groups and IPFs (p<0.05).    Conclusions: According to the results 
of this study, a high rate of dental anomalies were detected by evaluating 
panoramic radiographs before orthodontic treatment. Age and gender 
changes play a role in the presence of Incidental Pathologic Findings. 
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Introduction

Intraoral and extraoral radiographs are routinely 
used in the diagnosis, treatment planning and follow-
up of orthodontic malocclusions. The most commonly 
used radiography methods in orthodontics are lateral 
cephalometric and panoramic radiographs 1. Pathological 

conditions can be detected in lateral cephalometric 
x-rays, which are frequently used by orthodontists to 
evaluate dental and skeletal structures for treatment 
planning 2. However, these incidental findings can often 
be overlooked. If pathological conditions cannot be 
diagnosed in the early stages, more invasive treatment 
methods are used in the future 1, 3-5.
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Exclusion Criteria
Patients younger than 6 years of age, patients with 

incomplete records, radiographs showing low-resolution 
images and significant artifacts, images of patients with 
previous jaw surgery, prosthetic treatment, large dental 
restorations that prevented the observation of crown 
morphology, and patients of unknown age or gender were 
excluded from the study.

All primary and permanent teeth, including the third 
molars, were examined using panoramic radiographs 
previously taken by the patients. Images were exported 
and saved without adjustments to contrast, brightness, or 
magnification. Gender and age were recorded for each 
patient. Selected IPFs detected on these radiographs were 
divided into the following categories: dental anomalies 
(congenital missing teeth, supernumerary teeth, impacted 
teeth, transposed teeth, root fragments, macrodontia, 
microdontia, dilaceration); radiopacities in the jaw 
(idiopathic osteosclerosis, sclerosing osteitis); radiolucent 
areas in the jaw bones (possible or residual cyst, possible 
dentigerous cyst); and other anomalies (metal fixation, 
thickening of the sinus mucosa).

Statistical Method
Descriptive statistics (number, percentage, mean, 

standard deviation, minimum and maximum) of the data 
are given in the study. As the first step in analyzing the 
data, the assumption of normality was checked with the 
Shapiro Wilk test. Mann Whitney U test was used to 
compare the means of two independent groups that were 
not normally distributed. When sample size adequacy 
is achieved in the analysis of categorical data (expected 
value > 5), Pearson Chi Square analysis; When it was 
not provided, Fisher’s Exact test was applied. Multiple 
Chi Square test was applied to examine the relationships 
between multiple choice categorical variables. Analyzes 
were carried out in IBM SPSS 25 program.

Results 

A total of 330 panoramic radiographs were analyzed 
and tooth-related anomalies were found in 90.6% of 
the radiographs. Table 1 showed the demographic 
characteristics of the sample consisting of 160 men and 
170 women. Of the total 330 panoramic radiographs, 
52.4% were from female patients and 47.6% were from 
male patients. In Table 1, the rate of patients between the 
ages of 6-12 was 23.9%, and the rate of patients between 
the ages of 13-49 was 76.1%.

In Table 2, 31.1% of tooth-related anomalies were 
impacted teeth, 26% were supernumerary teeth, 2% were 
mesiodense, and 13.7% were congenitally missing teeth.

Panoramic radiography is an extraoral radiography 
method frequently used in general dentistry. Teeth, jaws 
and structures surrounding the teeth are evaluated with 
panoramic radiographs. Panoramic radiography can be 
used to evaluate dental anomalies such as cysts, tumors, 
TMJ disorders, sinus pathologies and fractures, condylar 
structure, jaw fractures, impacted teeth, congenital 
missing teeth, supernumerary teeth, and hard and soft 
tissue pathological conditions 3, 6-10.

Bondemark et al. detected abnormalities and 
pathological findings in 8.7% of patients who received 
panoramic x-rays before orthodontic treatment. According 
to this study, the most common findings are radiopacity 
in the alveolar bone, mucosal thickening in the maxillary 
sinuses, and periapical lesions; Periapical lesions, cysts 
within the alveolar bone, dentigerous cysts, marginal 
bone loss and odontoma were detected in 32.1% of the 
findings4.

The aim of this retrospective study was to evaluate 
the frequency of incidental findings in panoramic 
radiographs taken from patients applying to the 
orthodontic clinic and the relationship of these findings 
with age and gender.

Material and methods

A retrospective cross-sectional study was conducted 
using radiographs from 1 January 2020 to 31 December 
2022. All panoramic radiographs were selected from the 
archives of private dental practices in Istanbul. In this 
research, “G. Using the “Power-3.1.9.2” program, the 
sample size that would yield the highest number in line 
with the main hypotheses at a 95% confidence level was 
determined 10, 11. As a result of the analysis, α=0.05, the 
standardized effect size was obtained as 0.3198 from 
the previous study, and the minimum sample size was 
calculated as 194 with a theoretical power of 0.95 12. 
The study consists of panoramic radiographs taken 
from the patient before treatment within the scope of 
the orthodontic treatment plan. 330 randomly selected 
patients, 170 women and 160 men, aged between 7 
and 49, were included in the study. A maximum of 30 
radiographs were evaluated simultaneously to minimize 
the risk of questionable evaluation caused by fatigue. 
Information such as the patients’ name, age, gender, and 
indication for panoramic radiography were recorded. All 
uninformative and inaccurate images were excluded from 
the study.

Inclusion criteria
Dental records of patients older than 6 years and 

panoramic radiographs with good quality contrast and 
minimal distortion were included in the study. 
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impacted tooth was the maxillary right canine with a rate 
of 30.9%. The most common congenitally missing teeth 
were maxillary lateral teeth with a rate of 6.4%, followed 
by mandibular left second premolar teeth with a rate of 3%. 
In the panoramic x-rays examined, the rate of crowding 
in the maxilla was 79.1% and the rate of gaps was 10.9%; 
The rate of crowding in the mandible was found to be 
74.2%, and the rate of gap was found to be 14.5%. It was 
determined that the rate of rotation of teeth was 81.8%, 
the rate of rotation of one tooth was 31.5%, and the rate of 
rotation of two teeth was 40.7%. According to Table 2, it 
was observed that 3.6% had pulp stones. The incidence of 
IPFs was mostly seen in the posterior mandible with 80.3% 
and in the posterior maxilla with 66.4%.

Table 1. Distribution of patients according to demographic 
characteristics

n %
Age 6-12 years 79 23.9

13-49 years 251 76.1
Gender Female 170 52.4

Male 157 47.6

n Min. Max. Mean Standart 
Deviation Median

Age 330 7 49 15.59 5.31 15

It was observed that 10% of the dental anomalies 
were macrodentia, 2% were transposed teeth and 1% were 
ectopic teeth. As seen in Table 2, the most commonly 

Table 2. Distribution of patients according to clinical characteristics

n %
Dental related anomalies 299 90.6

Impacted tooth 93 31.1
Superimposition of third molars on mandibular canal 203 67.9
Supernumerary tooth 78 26.1
Mesiodens 6 2.0
Congenitally missing permanent tooth 41 13.7
Missing tooth (extracted or lost) 49 16.4
Dilacerated root 211 70.6
Root tips embedded in alveolar bone 7 2.3
Root resorption                               9 3.0
Taurodontism 1 0.3
Microdontia 42 14.0
Ectopic teeth 3 1.0
Transpose teeth  6 2.0
Macrodontia 30 10.0

Impacted teeth 97 29.4
Maxillar impacted third molar right          5 5.2
Maxillar impacted third molar left              6 6.2
Maxillar impacted canine right                      30 30.9
Maxillar impacted canine left                        22 22.7
Mandibular impacted third molar right 27 27.8
Mandibular impacted third molar left            21 21.6

Alveolar radiopacities Idiopathic osteosclerosis 12 3.6
Sclerosing osteitis 18 5.5

Radiolucent areas in the jaw bones Possible periapical or residual cyst 61 18.5
Possible dentigerous cyst 31 9.4

Other anomalies Metal fixation 3 0.9
Thickening of the sinus mucosa 19 5.8

Incidental Pathologic Findings (IPFs) 
Anterior maxilla                                            143 43.3
Posterior Maksilla 219 66.4
Anterior mandibula 77 23.3
Posterior mandibula 265 80.3

Periodontal space widening 61 18.5
Pulp stones 12 3.6
Rotated teeth 270 81.8
Filled teeth 202 61.2
Decayed teeth 244 73.9
Possible unerupted teeth 233 70.6
Maxillar crowding 261 79.1
Mandibular crowding 245 74.2

n Minimum Maximum Mean Standard Deviation Median
Rotated teeth 330 0 10 1.77 1.45 2
Filled teeth 330 0 14 2.39 2.76 2
Decayed teeth 330 0 10 2.22 2.00 2
Possible unerupted teeth 330 0 6 2.39 1.89 3

***Multiple Chi Square test, %: Percentage of rows %G: Percentage of gender
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found that people with sclerosing osteitis were mostly 
men, and alveolar radiopacities were mostly not seen in 
women (Table 3).

A statistically significant relationship was determined 
between gender and other anomalies (p<0.05). When 
the observations were examined for the reason for the 
relationship, it was found that people with metal fixation 
were mostly men and other anomalies were mostly not 
observed in women (Table 3).

No statistically significant relationship was found 
between gender and Radiolucent areas in the jaw bones 
(p>0.05) (Table 3).

No statistically significant relationships were 
obtained between the gender of the patients and the 
presence of dental abnormalities and the existing 
abnormalities (p>0.05).

No statistically significant relationships were found 
between the gender of the patients and the impacted tooth 
status and impacted tooth number (p>0.05) (Table 3).

A statistically significant relationship was found 
between the gender of the patients and the alveolar 
radiopacities status (p<0.05). When the observations were 
examined for the reason for the relationship, all of the 
people with Idiopathic osteosclerosis were male; It was 

Table 3. Relationship and cross-tabulation between patients’ gender and impacted tooth status

Female Male 
n % % G n % %G Test statistics p

Impacted teeth
Absence 118 50.6 68.2 115 49.4 73.2 1.008 0.316
Presence 55 56.7 31.8 42 43.3 26.8

Maxillar impacted third molar right          3 60.0 5.5 2 40.0 4.8 4.674*** 0.912
Maxillar impacted third molar left              4 66.7 7.3 2 33.3 4.8
Maxillar impacted canine right                      18 60.0 32.7 12 40.0 28.6
Maxillar impacted canine left                        15 68.2 27.3 7 31.8 16.7
Mandibular impacted third molar right 16 59.3 29.1 11 40.7 26.2
Mandibular impacted third molar left            11 52.4 20.0 10 47.6 23.8
Mandibular impacted canine right 1 50.0 1.8 1 50.0 2.4
Mandibular impacted canine left 1 100.0 1.8 0 0.0 0.0

***Multiple Chi Square test, %: Percentage of rows %G: Percentage of gender

Table 4. Relationship and cross-tabulation between gender of patients and clinical findings

Female Male 
n % %G. n % %G. Test statistics p

Alveolar radiopacities
Absence 169 56.3 97.7 131 43.7 83.4 21.644 0.000*
Idiopathic osteosclerosis 0 0.0 0.0 12 100.0 7.6
Sclerosing osteitis 4 22.2 2.3 14 77.8 8.9
Radiolucent areas in the jaw bones
Absence 122 51.3 70.5 116 48.7 73.9 3.281 0.183
Possible periapical or residual cyst 30 49.2 17.3 31 50.8 19.7
Possible dentigerous cyst 21 67.7 12.1 10 32.3 6.4
Other anomalies
Absence 170 55.2 98.3 138 44.8 87.9 15.623** 0.000*
Metal fixation 1 33.3 0.6 2 66.7 1.3
Thickening of the sinus mucosa 2 10.5 1.2 17 89.5 10.8

*p<0.05, **Fisher’s Exact test, %: Percentage of rows, %G: Percentage of gender

Statistically significant relationships were found 
between the age groups of the patients and the dental 
abnormalities and existing abnormalities (p<0.05). It 
was observed that patients without dental anomalies 
were mostly between the ages of 6-12, and in cases 

with anomalies, the patients were mostly between the 
ages of 13-49. It was determined that the patients with 
third molars superimposed on the mandibular canal, 
supernumerary teeth, missing teeth and dilated roots were 
mostly between the ages of 13-49 (Table 5).
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Table 5. Relationship and cross-tabulation between patients’ ages and presence of dental abnormalities

6-12 years 13-49 years
n % %A. n % %A. Test statistics p

Dental anomalies
Absence 21 67.7 26.6 10 32.3 4.0 36.052 0.001*
Presence 58 19.4 73.4 241 80.6 96.0

Impacted tooth 22 23.7 37.9 71 76.3 29.5 55.086*** 0.000*
Superimposition of third molars on mandibular 
canal 26 12.8 44.8 177 87.2 73.4

Supernumerary tooth 16 20.5 27.6 62 79.5 25.7
Mesiodens 2 33.3 3.4 4 66.7 1.7
Congenitally missing permanent tooth 11 26.8 19.0 30 73.2 12.4
Dilacerated root 34 16.1 58.6 177 83.9 73.4
Root tips embedded in alveolar bone 0 0.0 0.0 7 100.0 2.9
Root resorption                               3 33.3 5.2 6 66.7 2.5
Taurodontism 1 100.0 1.7 0 0.0 0.0
Microdontia 8 19.0 13.8 34 81.0 14.1
Ectopic teeth 3 100.0 5.2 0 0.0 0.0
Transpose teeth  2 33.3 3.4 4 66.7 1.7
Makrodontia 6 20.0 10.3 24 80.0 10.0

***Multiple Chi Square test, %: Row percentage, %A.: Age percentage

Table 6. Relationship and cross-tabulation between patients’ ages and clinical findings

6-12 years 13-49 years
n % %A. n % %A. Test statistics p

Alveolar radiopacities
Absence 70 23.3 88.6 230 76.7 91.6 8.215** 0.013*
Idiopathic osteosclerosis 7 58.3 8.9 5 41.7 2.0
Sclerosing osteitis 2 11.1 2.5 16 88.9 6.4
Radiolucent areas in the jaw bones
Absence 68 28.6 86.1 170 71.4 67.7 10.506 0.005*
Possible periapical or residual cyst 6 9.8 7.6 55 90.2 21.9
Possible dentigerous cyst 5 16.1 6.3 26 83.9 10.4
Others anomalies
Absence 76 24.7 96.2 232 75.3 92.4 1.023** 0.641
Metal fixation 0 0.0 0.0 3 100.0 1.2
Thickening of the sinus mucosa 3 15.8 3.8 16 84.2 6.4

*p<0.05, **Fisher’s Exact test, %: Row percentage and %A.: Age percentage

No statistically significant relationships were found 
between the patients’ age groups, impacted tooth status, 
and impacted tooth number (p>0.05) (Table 5).

Statistically significant relationships were found 
between the age groups of the patients and the conditions 
of Alveolar radiopacities and Radiolucent areas in the 
jaw bones (p<0.05). It was determined that people with 
sclerosing osteitis were mostly between the ages of 
13-49, and patients between the ages of 13-49 mostly 
had alveolar radiopacities. It was determined that patients 
with possible periapical or residual cysts and possible 
dentigerous cysts were mostly between the ages of 13-49, 
and patients between the ages of 13-49 were mostly seen 
in radiolucent areas in the jaw bones. (p>0.05).

Statistically significant relationships were found 
between the patients’ age groups and caries status 
(p<0.05). It was found that the incidence of caries was 
higher in patients between the ages of 13-49 (Table 6).

Statistically significant relationships were found 
between age groups and tooth numbers with a high risk of 
non-eruption (p<0.05).

No statistically significant relationships were found 
between ages and the status of a rotated, filled tooth, 
a tooth with a high risk of failure to erupt, a persistent 
primary tooth and a permanent underlying tooth, or a 
persistent primary tooth and a permanent underlying tooth 
(p>0.05).
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Hlongwa et al. reported that the incidence of IPFs 
was higher in the mandible (50.8%) than in the maxilla 
(49.2%) 12. The results of our study are also compatible 
with this study. In our study, the incidence of IPFs was 
found to be higher in the posterior mandible, with an 
incidence of 80.3%, compared to the posterior maxilla 
(66.4%).

According to the study conducted by MacDonald 
et al. in 2020, they found the idiopathic sclerosis rate 
to be 6.0%. In their systematic review, Mac Donald et 
al reported that the prevalence of idiopathic sclerosis 
ranged from 2.7% to 6.7%, with a higher prevalence in 
Hong Kong Chinese 10, 21. In our study, the incidence of 
idiopadic sclerosis was found to be 3.6%, consistent with 
these studies.

Hlongwa et al. found the prevalence of impacted 
teeth to be 49% 12. Compared to MacDonald and Yu’s 
study, this study found that impacted teeth were more 
common in women. The prevalence of impacted teeth 
has been reported to range from 4.4% to 29.6% 10. In 
our study, the incidence of impacted teeth was found to 
be 29.4%. In our study, the most common impaction rate 
was the maxillary right canine with 30.9%, the mandibular 
right third molar with 27.8%, and the maxillary left canine 
with 22.7%, respectively.

Filho et al. evaluated the prevalence of dental 
anomalies on panoramic radiographs and found that the 
prevalence of taurodontism was 27.19% 8. In the study 
of Hernandez et al., the prevalence of taurodontism was 
reported as 1.74%, Saberi and Ebrahimipour reported 
this rate as 5.38%, and Kuhlberg and Norton reported 
the prevalence of taurodontism as 0.25% 1, 24, 25. In our 
study, the prevalence of taurodontism was found to be 
0.3%, which is consistent with the study of Kuhlberg and 
Norton.

It is one of the most common dental anomalies 
worldwide, with the prevalence of congenital missing 
teeth varying between 1.6% and 45.7%. Aikins et al.  
found this prevalence rate to be 4.4% 6. In our study, the 
prevalence of congenital missing teeth was found to be 
13.7%. According to the results of our study, the most 
common congenitally missing teeth are the right and left 
maxillary lateral teeth with a rate of 6.4%, respectively, 
followed by the mandibular left second premolar tooth 
with a rate of 3%, and the third one is the mandibular right 
second premolar tooth with a rate of 2.1%. Aikins et al. 
reported in their study that the most common congenital 
tooth deficiency is the upper lateral incisors, and it is 
compatible with our study. In their study in Saudi Arabia, 
Alhumaid et al. reported that mandibular second premolar 
teeth are the most common congenital teeth 6, 7. This 
difference may be explained by racial differences and the 
different size of the sample size.

In our study, the prevalence of possible dentigerous 
cysts was found to be 9.4%. In the study by Hlongwa et 
al., the prevalence of dentigerous cysts was 1%, while 

A statistically significant difference was found 
between the average number of decayed teeth of the 
patients according to their age groups (p <0.05). The 
average number of decayed teeth in the 13-49 age group 
was higher than the average number of decayed teeth in 
the 6-12 age group.

No statistically significant relationship was found 
between the age groups of the patients and their crowding 
and spacing conditions (p>0.05).

No statistically significant relationship was found 
between the age groups of the patients and the number 
of missing congenital teeth (p>0.05). A statistically 
significant relationship was found between the age 
groups of the patients and Incidental Pathologic Findings 
(p<0.05).

Discussion 

In our study, the IPFs rate was found to be 91%. In 
studies conducted, the incidence of IPFs in panoramic 
and lateral cephalometric radiographs varies between 
6.2% and 70% 13-17. This high range of variability may be 
related to differences in sample size, geographic factors, 
ethnic differences, and observer experience. Bondemark et 
al. reported the incidence of IPFs as 8.7%4. In their study, 
Vaseemuddin et al evaluated the panoramic x-rays of 410 
patients and reported the IPFs rate as 50%5. Among other 
researchers, Roopashri reported the IPFs rate as 64%, 
Hlongwa et al. reported the IPFs prevalence as 38%, and 
Ezoddini et al. reported the IPFs prevalence as 40.8%12, 18, 

19. Hernandez et al found the prevalence of IPFs findings 
to be 88.12%, which is compatible with the results of our 
study1.

According to the study conducted by Hlongwa et 
al., the prevalence of idiopathic osteosclerosis was found 
to be 13%12. Cederhag et al. reported the prevalence 
of idiopathic osteosclerosis as 20%20. In the study by 
Bondemark et al., they found a lower prevalence of 
idiopathic osteosclerosis at 4.4%4. Other studies have 
reported prevalence ranging from 2.7% to 10.7% 10, 12, 21. 

In the study conducted by Hlongwa et al., the 
incidence of thickening of the sinus mucosa was reported 
as 3% 12. Bondemark et al. reported a 3% prevalence for 
mucosal thickening of the sinuses, while Vaseemuddin 
et al reported mucosal thickening in 3% of cases in their 
study 4, 5. In our study, the frequency of thickening of the 
sinus mucosa was found to be 5.8%. The findings in our 
study are compatible with the results of these studies. 
Other studies on thickening of the sinus mucosa have 
reported higher prevalence, ranging from 7% to 21.22% 
12, 20, 22, 23. These differences can be explained by the 
study population, geographical conditions, and ethnic 
differences.
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orthodontics. Further studies should be conducted using 
a study sample including all panoramic radiographs 
and clinical findings from the dental schools and dental 
clinics, covering more patients with further supervision 
and quality assurance.
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Hernandez et al. reported a prevalence of 5.34% for 
dentigerous cyst 1, 12. The prevalence rate in these studies 
is lower than the findings of our study.

In our study, we found the prevalence of periapical 
and residual cysts to be 18.5%. In the study of Hlongwa 
et al., the incidence of cysts in the alveolar bone was 
reported as 2% 12. Bondemark et al. reported a much 
lower prevalence of 0.4% for cysts in the alveolar bone 
4. Granlund et al. reported that the prevalence of cysts in 
the alveolar bone was 1.01% 9. These rates are quite low 
compared to the findings in our study. The reason for the 
higher prevalence rate in our study may be due to sample 
size, racial differences and observer experience.

In our study, the frequency of supernumerary teeth 
constitutes 26.1% of all findings. There are studies in 
the literature showing that supernumerary teeth are more 
common in men than in women6, 26. Aikins et al. found 
that the prevalence of supernumerary teeth was higher in 
women6. In our study, the frequency of supernumerary 
teeth was found to be equal in female (50%) and male 
(50%) patients. In the study of Alhumaid et al., the 
prevalence of supernumerary teeth was stated as 1.8%, 
and in the study of Pallikaraki et al., the prevalence of 
supernumerary teeth was stated as 1% 7, 27. In Bäckman 
and Wahlin’s study, they found that the prevalence 
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