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ABSTRACT

Introduction: Temporomandibular joint disorder (TMD) is a common condition characterized by
pain, dysfunction, and degenerative changes in the temporomandibular joint (TM]). These disorders
can lead to significant alterations in the structure of the condyle, affecting its function. This study
aims to assess the bony changes of the condyle in patients with TMD, diagnosed by CBCT, at the Oral
and Maxillofacial Surgery Department of BSMMU. Methods & materials: The study was a
descriptive, cross-sectional study conducted at the Department of Oral and Maxillofacial Surgery and
the Department of Radiology and Imaging, Bangabandhu Sheikh Mujib Medical University (BSMMU),
over 12 months (July 2022 - June 2023). The study population included patients diagnosed with
temporomandibular joint disorders (TMDs) who presented at the Department of Oral and
Maxillofacial Surgery, BSMMU. A total of 32 patients were selected by consecutive sampling. Result:
The results of this study reveal significant bony changes in the condyles of TMD patients, as
diagnosed through CBCT. The most common findings included subcortical sclerosis (93.8%),
osteophyte formation (93.8%), condylar erosion (87.5%), and condylar flattening (81.3%),
indicating chronic joint degeneration. Additionally, subcondylar pseudocysts were observed in 75%
of TMD patients, underscoring the severity of the condition. Conclusion: This study underscores the
critical role of Cone Beam Computed Tomography (CBCT) in assessing bony changes of the condyle in

patients with Temporomandibular Joint Disorder (TMD). The findings highlight the prevalence of significant degenerative changes,

such as subcortical sclerosis, osteophyte formation, condylar erosion, and condylar flattening in TMD patients.
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INTRODUCTION

Temporomandibular joint disorders (TMDs) encompass a
range of conditions affecting the temporomandibular joint
(TM]), masticatory muscles, and associated structures, often
leading to pain, joint sounds, and restricted mandibular
movementlll. TMDs are among the most common causes of
orofacial pain, affecting approximately 5% to 12% of the
general population, with a higher prevalence in females [2 3.
The etiology of TMDs is multifactorial, involving trauma,
parafunctional habits, occlusal discrepancies, psychological
stress, and degenerative joint diseases, with degenerative
joint changes often manifesting as condylar erosion, flattening,
sclerosis, osteophyte formation, and subcondylar pseudocysts
[41. Assessing these bony changes is crucial for understanding
disease progression, guiding treatment strategies, and
preventing long-term joint dysfunction. Various imaging
modalities have been employed for TM] assessment, including
conventional panoramic radiography (orthopantomogram,
OPG), magnetic resonance imaging (MRI), and computed

tomography (CT) [5l. However, these techniques have certain
limitations; OPG, though widely used, cannot provide detailed
three-dimensional (3D) information, while MRI is primarily
useful for evaluating soft tissue changes rather than osseous
alterations [¢l. Computed tomography (CT) has been preferred
for assessing osseous changes, but its higher radiation dose
limits its routine application [7. Cone-beam computed
tomography (CBCT) has emerged as a superior imaging
modality for evaluating TM] bony changes, offering high-
resolution images with lower radiation exposure compared to
conventional CT [8l. CBCT provides precise visualization of the
condylar morphology, allowing the detection of early
degenerative changes that might not be apparent in other
imaging modalities. Studies have demonstrated that CBCT is
highly effective in identifying subtle bony abnormalities such
as erosions, osteophytes, and sclerosis, which are indicative of
joint degeneration in TMD patients [°l. A study reported that
CBCT had significantly greater accuracy in detecting TM]
osseous changes compared to OPG, with a sensitivity of over
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90% (101, Similarly, Alexiou et al. (2009) found that CBCT was
superior in evaluating condylar cortical erosion and joint
space narrowing, making it the imaging modality of choice for
assessing TMD-related bony changes [11l. Given the advantages
of CBCT, its role in diagnosing and monitoring TMD
progression has become important in
macxillofacial practice. Despite its effectiveness, there remains
a need for further research on the patterns and prevalence of
condylar bony changes in TMD patients, particularly in
specific populations. The identification of which bony
alterations are most frequently associated with symptomatic
TMD cases can help in refining diagnostic criteria and
improving treatment strategies. Additionally, understanding
whether certain demographic factors, such as age and gender,
influence the occurrence and severity of these bony changes
can contribute to a more individualized approach to TMD
management. This study aims to assess the bony changes of
the condyle in patients with temporomandibular joint
disorder diagnosed by CBCT, visiting the Oral and
Macxillofacial Surgery Department at Bangabandhu Sheikh
Mujib Medical University (BSMMU).

increasingly

METHODS & MATERIALS

The study was a descriptive, cross-sectional study conducted
at the Department of Oral and Maxillofacial Surgery and the
Department of Radiology and Imaging, Bangabandhu Sheikh
Mujib Medical University (BSMMU), over 12 months (July
2022 - June 2023). The study population included patients
diagnosed with temporomandibular joint disorders (TMDs)
who presented at the Department of Oral and Maxillofacial
Surgery, BSMMU. Consecutive sampling was used, enrolling all
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eligible patients until the required sample size was achieved.
Based on an effect size of 0.92, with o = 0.05 and power = 0.80,
the estimated sample size was 32, equally distributed between
the case (TMD patients) and control (healthy individuals)
groups, with 16 participants in each (10). The inclusion
criteria for the case group consisted of adult patients (aged
18-65 years) clinically diagnosed with TMDs using the
Research Diagnostic Criteria (RDC/TMD), possessing previous
panoramic or joint radiographs, and having undergone recent
cone beam computed tomography (CBCT) scans. Patients with
a history of recent joint or condylar trauma or
craniomandibular malignancies were excluded. The control
group comprised 16 randomly selected individuals without
any known TM] disorders. During participant enrollment, all
symptoms were recorded, followed by a clinical examination
and radiographic  investigations, including  digital
orthopantomogram (OPG) and CBCT scans. TM] evaluation
included (a) bony changes of the condyle (flattening, erosion,
sclerosis, osteophytes, resorption), (b) joint space (normal,
increased, reduced, or bony contact between the condyle and
mandibular fossa), and (c) bony changes of the mandibular
fossa (normal, sclerosis, erosion, resorption). All data were
statistically analyzed by Statistical Package for Social Sciences
(SPSS) version 26.0. Institutional Review Board (IRB)
approval was obtained before the commencement of the
study, and necessary permissions were taken from the
respective departments at BSMMU. The study’s objectives,
procedures, risks, and benefits were explained to participants
in an easily understandable local language, and written
informed consent was obtained from all subjects, ensuring
voluntary participation without exploitation.

RESULTS
Table - I: Distribution of Patients by Age and Gender (n=32)
P T3ET Case (TMD Patients) Control (Healthy) Total
Male (n, %) Female (n, %) Male (n, %) Female (n, %) n %
<20 years 1 (6.3%) 1 (6.3%) 1 (6.3%) 0 (0.0%) 3 9.4
20-40 years 3 (18.8%) 4 (25.0%) 2 (12.5%) 3 (18.8%) 12 37.5
40-60 years 4 (25.0%) 4 (25.0%) 1 (6.3%) 4 (25.0%) 13 40.6
> 60 years 1 (6.3%) 1 (6.3%) 1 (6.3%) 1(6.3%) 4 12.5
Total 9 (28.1%) 10 (31.3%) 5 (15.6%) 8 (25.0%) 32 100

The 40-60 years age group had the highest number of patients
(40.6%), followed by 20-40 years (37.5%). Fewer participants
were aged >60 years (12.5%) or <20 years (9.4%). Females
(56.3%) outnumbered males (43.7%), with the highest female
representation in the 40-60 years group. [Table I]

Table - II: Distribution of Patients by Educational Status

The largest proportion of patients had primary education
(31.2%), followed by secondary education (28.1%). Higher
education (HSC and above) was noted in 25.0%, while
illiteracy was observed in 15.6% of participants. Educational
background can influence awareness and healthcare-seeking
behavior regarding temporomandibular disorders (TMD).
[Table II]

(n=32) Table - III: Distribution of Patients by Socio-Economic
R perr— Class (n=32)
ucationa Case (n, %) Control (n,%) Total (n, %) -
Status Socio-
- . Case (n, %) Control (n,%) Total (n, %)
Illiterates 3(18.8%) 2 (12.5%) 5 (15.6%) Economic Class
Primary 5 (31.3%) 5 (31.3%) 10 (31.2%) Low 6 (37.5%) 5 (31.3%) 11 (34.4%)
Secondary 4 (25.0%) 5 (31.3%) 9 (28.1%) Middle 7 (43.8%) 8 (50.0%) 15 (46.9%)
HSC and above 4 (25.0%) 4 (25.0%) 8 (25.0%) High 3(18.8%) 3 (18.8%) 6 (18.7%)
Total 16 (50.0%) 16 (50.0%) 32 (100%) Total 16 (50.0%) 16 (50.0%) 32 (100%)
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The middle socio-economic class (46.9%) had the highest
representation, followed by the low socio-economic class
(34.4%). Only 18.7% belonged to the high socio-economic
group. Socioeconomic status plays a crucial role in access to
healthcare and the likelihood of developing TMD due to
stress-related factors. [Table III]

Table - IV: Distribution of Patients by Side of TM]
Involvement (n=32)

Invf)ll(\i/::;fent Case (n, %) Control (n, %) Total (n, %)
Right 5 (31.3%) 4(25.0%) 9 (28.1%)
Left 5 (31.3%) 6 (37.5%) 11 (34.4%)
Bilateral 6 (37.5%) 6 (37.5%) 12 (37.5%)
Total 16 (50.0%) 16 (50.0%) 32 (100%)

Bilateral involvement (37.5%) was most frequently observed,
indicating widespread joint degeneration in TMD patients.
Left-sided cases (34.4%) were slightly more prevalent than
right-sided cases (28.1%). Bilateral involvement suggests
chronic degenerative changes, which are often seen in
advanced stages of TMD. [Table IV]

Table - V: Distribution of TM]J Findings in Cases vs.
Controls (n=32)

Findings Case (TMD Control
Patients) (n, %)  (Healthy) (n, %)

Condylar Erosion 14 (87.5%) 1 (6.3%)

Condylar Flattening 13 (81.3%) 1 (6.3%)

Subcortical Sclerosis 15 (93.8%) 0 (0.0%)

Osteophyte Formation 15 (93.8%) 0 (0.0%)

Subcondylar Pseudocyst 12 (75.0%) 1(6.3%)

In TMD patients, osteophyte formation (93.8%) and
subcortical sclerosis (93.8%) were the most commonly
observed degenerative findings. Condylar erosion (87.5%)
and condylar flattening (81.3%) were also highly prevalent.
Subcondylar pseudocysts (75.0%) were noted in three-fourths
of TMD cases. [Table V]

DISCUSSION

The 40-60 years age group accounted for the largest
proportion of both TMD patients and controls, with 40.6% of
patients falling within this range. This finding aligns with
previous studies that suggest TMD is more prevalent in
middle-aged individuals, potentially due to the cumulative
effects of wear and tear on the temporomandibular joint
(TM]) over time [12 131, The underrepresentation of younger
and older individuals in the study supports the notion that
TMD primarily affects individuals in their mid-adulthood
years. In terms of gender, females (56.3%) outnumbered
males (43.7%), consistent with the well-documented higher
incidence of TMD in women, likely due to hormonal
differences, stress levels, and other psychosocial factors [14l.
Regarding educational background, the largest group of
participants had primary education (31.2%), followed by
secondary education (28.1%), with 25.0% having completed
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higher education. The relatively high proportion of individuals
with only primary or secondary education suggests that lower
levels of formal education may be linked to the prevalence of
TMD. It is plausible that individuals with lower education
levels might have limited awareness about the condition,
potentially leading to delays in seeking care. Additionally,
education could influence the understanding of pain
management and the adoption of healthier coping
mechanisms, which may reduce the risk of developing TMD
(151, The majority of patients were from middle-class socio-
economic backgrounds (46.9%), with the next largest group
coming from low socio-economic status (34.4%). The findings
indicate that socio-economic status plays an important role in
the risk factors associated with TMD. Those from middle and
low socio-economic backgrounds may experience higher
stress levels due to financial and social pressures, which could
contribute to the onset and progression of TMD [16],
Furthermore, lower socioeconomic status may hinder access
to timely healthcare and preventive measures, exacerbating
the condition. Conversely, those in the higher socio-economic
group might have better access to healthcare resources,
including early diagnosis and management, potentially leading
to fewer cases of advanced TMD. Bilateral TM] involvement
was the most common finding (37.5%), followed by left-sided
(34.4%) and right-sided (28.1%). The
predominance of bilateral involvement suggests chronic
degenerative changes, which are typically observed in the
advanced stages of TMD. This finding emphasizes the
importance of early diagnosis and intervention to prevent the
progression of joint degeneration and avoid complications
such as limited jaw mobility or pain [17l. TMD patients
exhibited significantly more degenerative changes in the TM]
compared to healthy controls. The most commonly observed
findings in TMD patients included subcortical sclerosis and
osteophyte formation (93.8%), both of which are indicative of
chronic joint degeneration. Other findings, such as condylar
erosion (87.5%) and condylar flattening (81.3%), were also
highly prevalent. These degenerative changes are
characteristic of TMD and reflect the pathological remodeling
of the TM] that occurs due to chronic stress or dysfunction.
The presence of subcondylar pseudocysts (75.0%) in a
significant proportion of TMD patients further highlights the
severity and complexity of the condition. These findings
contrast starkly with the near absence of such features in the

control group, underscoring the pathological nature of TMD
[18-20],

involvement

Limitations of The Study

The study was conducted in a single hospital with a small
sample size. So, the results may not represent the whole
community.

CONCLUSION

In conclusion, this study underscores the critical role of Cone
Beam Computed Tomography (CBCT) in assessing bony
changes of the condyle in patients with Temporomandibular
Joint Disorder (TMD). The findings highlight the prevalence of
significant degenerative changes, such as subcortical sclerosis,
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osteophyte formation, condylar erosion, and
flattening in TMD patients.

condylar

RECOMMENDATION

Based on the findings, CBCT should be routinely utilized for
early and accurate detection of bony changes in the condyle
among TMD patients, facilitating timely intervention and
preventing disease progression. Further longitudinal studies
with larger sample sizes are recommended to establish a
clearer correlation between CBCT findings and clinical
severity. Additionally, comparative studies between CBCT and
other imaging modalities, such as MRI and ultrasound, could
further validate CBCT’s diagnostic superiority.
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