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  ABSTRACT
Introduction: The temporomandibular joint’s disease is a group of complex diseases, many of 
which have no clinical signs and are identified through diagnostic assays, including radiological 
images. One of the methods of imaging that provides information about this disease is CBCT 
imaging. The purpose of this study was to evaluate the condylar bony changes in CBCT images 
of patients referring to the Radiology Center of a Dental School in 2019.
Materials and Methods: In this descriptive cross-sectional study, CBCT radiographs of 206 
patients (121 females and 85 males) referring to the Radiology Center of a Dental School were 
chosen in order to determine hypoplasia, hyperplasia, bifid condyle, sclerotic changes, flatten-
ing, erosion and osteophyte in both sides. These radiographs were studied by a trained dentistry 
student to determine the changes.
Results: The prevalence of condylar bony changes was 65.3% and no difference was observed 
between right and left condyles. The highest frequencies of condylar bony changes was related 
to flattening with a frequency of 131 condyles (31.7%), erosion with a frequency of 78 condyles 
(18.9%) and osteophyte with a frequency of 76 condyles (18.4%).
Conclusion:In the population of this study, there is a correlation between age and the 
prevalence of condylar bony changes and the prevalence of flattening, erosion, and 
osteophyte. Erosion also significantly increased in women and osteophyte increased 
in men.
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Introduction
The temporomandibular joint is one of the 

most important joints in body that has a close 
relationship with oral and dental cavities. The 
disease of this joint is a group of complex and 
heterogeneous diseases with different etiologies 
(1). It has various etiological factors such as 
stress, trauma, degenerative diseases, excessive 
muscle activity, infection, and orthopedic sta-
bility (2). Clinical signs of the disease include 
pain, click, restriction of the mouth opening, 
mandibular deviation when opening and closing 
the mouth, headache, earache, muscle tender-
ness, and malocclusion. Diagnosis of these dis-
eases is usually by history, clinical examination, 
and imaging of the joint (3). Not all people with 
temporomandibular joint disease have clinical 
symptoms, so clinical examination should not 
be confined alone to diagnose degenerative 
changes and complementary diagnostic meth-
ods should also be used. One of these methods 
is proper imaging of the joint (4,5). One of the 
types of imaging is panoramic, despite its many 
benefits, it delivers thick image layers and an 
oblique and displaced image of the joint, thus a 
more advanced technique for temporomandibu-
lar joint examination is required (6). A new tech-
nique is CT, which is used to examine the corti-
cal bone and the temporomandibular joint. New 
diagnostic techniques such as MRI and CBCT 
are used, because of the high cost and high dose 
of CT imposed on the patient (7). CBCT, as a 
new 3D imaging technique in dentistry, can 
accurately visualize articular structures and is 
more suitable for diagnosing bony changes than 
MRI (8, 9). Recent studies have confirmed the 
high accuracy of CBCT in evaluating the dif-
ferent dimensions of the temporomandibular 
joint (10). For example, the diagnostic power of 
this technique is 0.8 compared to macroscopic 
observation in autopsy specimens (11). As a 
result, CBCT is the method of choice for the 
examination the bony components of the tem-
poromandibular joint (12). So far, little research 
has been done on the prevalence of condylar 
bony changes in Iranian society. Regarding to 
the importance of this subject, the present study 

aimed to investigate the frequency of condylar 
bony changes and their frequency according to 
age and sex among patients referred to a Dental 
School.

Material and Methods
This descriptive study was performed on 206 

patients (412 condyles) referred to a Dental 
School in 2019.In this study 121 (59.5%) pa-
tients were female and 85 (40.5%) were male. 
The mean age of the patients were 42 ± 16.9 
years, ranging from at least 10 years to a max-
imum of 72 years. For this purpose, a CBCT 
radiographic file from these patients, prescribed 
for various therapeutic purposes, in which both 
right and left condylar images were visible, was 
selected .Age, sex, type of bony change, bilateral 
or unilateral and the involved side were assessed 
and recorded in the case file. At the beginning of 
the study, a senior dental student was trained by 
a resident of oral, maxillofacial radiology, and 
then CBCT files were examined. The device 
used for CBCT images was the NEW TOM VGI 
made in Italy. The images were selected from 
the archive with fields of 12*8 and larger and 
analyzed by NNT software. At first, the images 
were viewed as MPR overviews. Multipolar 
images were then viewed in sagittal and coronal 
sections with 1 mm Slice Thickness and 1 mm 
Interval. Bony changes that was studied in this 
article included flattening (fig a), erosion (fig 
b), osteophyte (fig c), hyperplasia, hypoplasia 
and sclerotic changes. Images in which only 
one condyle was visible or having any lesion, 
pathology, or fracture in the condyle or glenoid 
fossa were excluded.

a)

b)

                                              c)
Fig1: flattening
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Table 1: Examination of the types of condylar bony changes by location

Bony change                                                     
The conflict 

side
Hypoplasia Hyperplasia Bifide Condyle Sclerotic 

Changes Flattening Erosion Osteophyte

 Right  
condyle 3(1.5%) 1(0.5%) 1(0.5%) 18(8.7%) 33(16%) 44(21.4%) 17(8.3%)

Left condyle 3(1.5%) 1(0.5%) 0 7(3.4%) 30(14.6%) 26(12.6%) 21(10.2%)
two-sided 0 0 0 7(3.4%) 34(14.5%) 8(1.9%) 19(9.2%)

 Total 6(1.5%) 2(0.5%) 1(0.25%) 39(9.5%) 131(31.7%) 78(18.9%) 76(18.4%)

       

Table 2: Examination of the types of bony changes by age

Bony change 
Age category Flattening Erosion Osteophyte Sclerotic Changes

Age 10-19 5(18.5%) 4(14.8%) 2(7.4%) (0%)
Age 20-29 6(16.5%) 7(19.4%) 5(13.9%) 3(8.3%)
Age 30-39 18(48.4%) 13(34.2%) 9(23.7%) 6(15.8%)
Age 40-49 24(66.7%) 15(41.7%) 12(33.3%) 9(25%)
Age 50-59 26(68.4%) 21(55.3%) 16(42.1%) 7(18.4%)

60 years and older 18(58.1%) 14(45.2%) 13(41.9%) 7(22.6%)

Table 3:  Examination of the types of bony change by sex

Bony change Gender Flattening Erosion Osteophyte Sclerotic Changes

woman 55 53 27 20

Man 42 21 30 12

with 76 (18.4%), respectively. The most fre-
quent changes of the right condyles were ero-
sion with 44 condyles (21.4%), flattening with 
33 condyles (16%) and sclerotic changes with 
18 condyles (8.7%).The most frequent changes 
of the left condylar bones were related to flat-
tening with 30 condyles (14.6%)), erosion 26 
condyles (12.6%)and osteophyte 21 condyles 
(10.2%). In this study 64 patients had bilateral 
bony changes (Table 1).

The data were analyzed by SPSS Statis-
tics for Windows, version 20. Descriptive 
statistical methods were used to evaluate the 
data. The Chi‑square test and McNemar’s 
test were used to evaluate comparisons. Sig-
nificance was accepted at the P < 0.05 level.
Results

In this study, the highest frequency of condylar 
bony changes was related to the flattening with 131 
(31.7%), erosion with 78 (18.9%) and osteophyte 

There was a significant relationship between 
age and the prevalence of flattening

(P <0.001), erosion (P = 0.004) and osteo-
phyte in condyle (P = 0.005) (Table 2).

Erosion was significantly higher in women 
(p = 0.005) and

osteophyte was significantly higher in 
men (p = 0.041) (Table 3).

Discussion
Temporomandibular joint disease is one of 

the painful craniofacial diseases that can affect 
the temporomandibular joint, masticatory

muscles, and musculoskeletal structures. In 
current guideline, complex etiology and multi 
factors have been mentioned for this condition 
(13). Temporomandibular disorders are usually
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associated with degenerative bony changes 
such as erosion, flattening, osteophytes, and 
sclerotic changes so radiographic evaluation 
is an important part of the clinical evaluation 
of temporomandibular joint. In the last three 
decades, various imaging modalities have been 
introduced, however, there is no single meth-
od for a complete and accurate examination 
of all components of temporomandibular joint 
.Among radiographic methods, CBCT has bet-
ter diagnostic accuracy than panoramic and has 
low dose and cost comparing to CT (14).

 The results of the present study showed that 
the prevalence of condylar bony changes was 
65.3% and there was no significant difference 
between the right and left condyle. In Shahidi’s 
article  reported prevalence of articular bony 
changes in 90% and 86.7% of patients with and 
without symptoms (15).Dos Anjos, reported a 
prevalence of 71% condylar bony changes and 
there was no difference between the right and 
left condyle (3). In the present study, the most 
common condylar bony changes were reported 
as flattening, erosion, and osteophyte, respec-
tively. In a study which examined the temporo-
mandibular bony changes with CBCT and its 
association with clinical symptoms  and in an-
other study which investigated the relationship 
between pain and degenerative condylar bony 
changes, the most common bony change was 
flattening (17, 16).de Holanda TA(2018),report-
ed osteophyte the most common degenerative 
joint disease in a retrospective CBCT study(18).
In Shetty’s article like this study, the most com-
mon bony change in condyle were erosion, flat-
tening and osteophyte (10).

 According to the results of this study, there 
was a statistically significant relationship be-
tween age and condylar bony changes. In Sha-
hab’s (2017) study, there was no relationship 
between age and condylar bony changes, if there 
was more samples in the study , there might be 
relationship between these two variable factors 
(16). SC Sa (2017), also reported a statistically 
significant association between sex and condy-
lar bony changes (19). Borahan (2016), reported 
an increase in the prevalence of condylar bony 

changes with age over 60 years in his study (2). 
According to the results of this study, the 

prevalence of flattening, erosion, and osteo-
phyte significantly increased with age. The 
prevalence of erosion in women and osteophyte 
in men was also significantly higher. Koç N 
(2020), reported Significant differences in the 
mean ages with regard to the condylar erosion 
and osteophyte (20). Bae (2017), in his study, 
showed that the prevalence of osteophytes 
and erosions increased with age (21). Alexios 
reported a statistically significant difference in 
the mean age of patients with moderate erosion 
and no erosion in the study of severity of tem-
poromandibular joint osteoarthritis in relation 
to age using CBCT (2009). In this study there 
was a significant difference between severe os-
teophyte and the absence of osteophyte in terms 
of mean age (22).

In conclusion, the results of this study 
showed that the prevalence of condylar bony 
changes was 65.3%, with no difference between 
the right and left condyle. The most frequent 
bony changes were flattening with 131 (31.7%), 
erosion 78 (18.9%) and osteophyte 76 (18.4%), 
respectively, and other changes in subsequent 
rankings. 

Conclusion 
There was a statistically significant relation-

ship between bony changes and aging. There 
was also a relationship between flattening, 
erosion, and osteophyte with increasing age. 
Erosion was significantly higher in females and 
osteophytes in males.
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