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Abstract: Background: Cone Beam Computed Tomography (CBCT) has become an indispensable imaging modality in dental and
maxillofacial diagnostics due to its three-dimensional visualization and high diagnostic accuracy. The increasing use of CBCT has led to
the detection of incidental findings (IFs), particularly in regions not directly related to the primary diagnostic purpose. The
temporomandibular joint (TMJ) region, owing to its complex anatomy, is frequently included in large field-of-view CBCT scans, making
it susceptible to incidental detection of osseous and soft tissue alterations. Aim: To assess the prevalence and pattern of incidental findings
in the temporomandibular joint region using cone beam computed tomography. Materials and Methods: A retrospective study was
conducted on 350 CBCT scans obtained for diagnostic purposes unrelated to TMJ evaluation. Scans with a full field of view including
both maxilla and mandible were included. The images were evaluated in corrected sagittal, coronal, and axial planes for TMJ incidental
findings. Findings were categorized into flattening and erosion of the condyle, osteophyte formation, condylar hyperplasia, condylar
hypoplasia, bifid condyle, and soft tissue calcifications. Statistical analysis was performed using SPSS version 21.0. Results: Incidental
findings were observed in a significant number of CBCT scans. Flattening and erosion of the condyle were the most frequently
encountered findings, followed by osteophyte formation and soft tissue calcifications. A statistically significant association was observed
between incidental findings and increasing age (p < 0.05). No significant gender predilection was noted. Conclusion: CBCT is a valuable
imaging modality for the detection of incidental findings in the TMJ region. Proper evaluation of the TMJ area in routine CBCT scans is
essential, as these findings may influence treatment planning and necessitate referral or modification of dental procedures.
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Alterations in condylar morphology may lead to
temporomandibular disorders (TMDs), which have a varied
prevalence across populations.

1. Introduction

Cone Beam Computed Tomography (CBCT) has
revolutionized maxillofacial imaging since its introduction in

1998, offering three-dimensional visualization with reduced
radiation dose compared to conventional computed
tomography. CBCT is widely utilized in orthodontics,
implant dentistry, evaluation of impacted teeth, presurgical
planning, and dentoalveolar assessment. The enhanced spatial
resolution and three-dimensional capability of CBCT
increase the likelihood of detecting incidental findings that
are often missed on conventional two-dimensional
radiographs.

Incidental findings are defined as abnormalities detected on
imaging that are unrelated to the patient’s chief complaint or
the initial diagnostic purpose. Large field-of-view CBCT
scans frequently encompass adjacent anatomical structures,
including the temporomandibular joint, paranasal sinuses,
cervical vertebrae, and airway spaces, thereby increasing the
probability of identifying clinically significant incidental
findings.

The temporomandibular joint is a unique synovial joint
responsible for complex mandibular movements such as
mastication, speech, and swallowing. Structural harmony
between the condyle, articular disc, glenoid fossa, and
associated musculature is essential for normal joint function.

Identification of incidental TMJ findings is clinically relevant
as they may alter dental treatment planning, delay procedures,
or require specialist referral. Early detection through CBCT
may aid in preventing progression of joint pathology. Hence,
the present study aimed to evaluate incidental findings in the
TMJ region using cone beam computed tomography.

2. Materials and Methods

Study Design
A retrospective observational study.

Study Setting
Department of Oral Medicine and Radiology.

Study Population

CBCT scans of patients who underwent imaging for
diagnostic purposes unrelated to the temporomandibular joint
but included the TMJ region within the field of view.

Sample Size
A total of 350 CBCT scans were included in the study.
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Sampling Technique
Purposive sampling technique.

Inclusion Criteria

e CBCT scans with a full field of view including both
maxilla and mandible

o Scans that clearly included the TMJ region

o Patients aged between 20 and 70 years

e Both male and female patients

o Dentate and partially dentate individuals

Exclusion Criteria

o Patients below 20 years of age

e CBCT scans with limited field of view involving only
maxilla or mandible

Statistical Analysis

Data were analyzed using Statistical Product and Service
Solution (SPSS) version 21.0. Shapiro—Wilk test was used to
assess normality. Chi-square test was applied to determine
associations between incidental findings and variables such
as age, gender, and TMJ side. Pearson’s correlation was used
where applicable. A p-value < 0.05 was considered
statistically significant.

3. Results

Out of the 350CBCT scans evaluated, incidental findings in
the TMJ region were identified in a considerable proportion
of cases. The most common finding was flattening and
erosion of the condylar head, followed by osteophyte
formation. Soft tissue calcifications were observed less
frequently. Condylar hyperplasia, hypoplasia, and bifid
condyle were rare findings. A statistically significant increase
in incidental findings was observed with advancing age (p <
0.05). No statistically significant difference was observed
between males and females. Both right and left TMJs showed
comparable prevalence of findings.

4. Discussion

The present study highlights the importance of systematic
evaluation of the TMJ region in CBCT scans obtained for
routine dental purposes. The high prevalence of incidental
condylar changes observed aligns with previous studies,
emphasizing age-related degenerative alterations of the
temporomandibular joint.

Flattening and erosion of the condyle are commonly
associated with adaptive remodeling or early degenerative
joint disease. Osteophyte formation represents advanced
degenerative changes and may remain asymptomatic for long
periods. Detection of such findings is crucial, as they may

e Scans with poor image quality or artifacts obscuring the
TMIJ region

Image Evaluation

CBCT scans obtained between November 2024 and February
2025 were evaluated. Images were assessed in corrected
sagittal, corrected coronal, and axial planes. TMJ incidental
findings were categorized into:

o Flattening and erosion of the condyle

e Osteophyte formation

e Condylar hyperplasia

o Condylar hypoplasia

« Bifid condyle

o Soft tissue calcifications
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CBCT offers superior visualization of osseous structures
compared to panoramic radiography and allows early
identification of TMJ abnormalities. However, clinicians

must be adequately trained to recognize and interpret
incidental findings to avoid medico-legal implications.

5. Conclusion

Cone beam computed tomography is an effective imaging
modality for detecting incidental findings in the
temporomandibular joint region. Routine and thorough
evaluation of the TMJ area in CBCT scans is essential, even
when imaging is performed for unrelated diagnostic purposes.
Early identification of TMJ abnormalities may facilitate
timely intervention, appropriate referrals, and improved
patient care.
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RESULTS -

Table 1: Descriptive statistics of incidental findings seen on 100 CBCT screened

L Fremeam | Pecetety

Flattening and erosion of condyle 45/100

Condyle Hyperplasia

2/100
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Average Prevalence

100/350

(Incidental findings/Total Scan)

+» The most IF seen was flattening and erosion of condyle and soft tissue calcification. The prevalence of flattening

and erosion of condyle and articular eminence was remarkably high.

Table 2: Descriptive statistics of incidental findings -gender wise seen on 100 CBCT screened

S R R B
Females

Flattening and erosion of
condyle
Osteophytes
Condyle Hyperplasia
Condyle Hypoplasia
Bifid condyle

Soft tissue calcifications

A total of 350 CBCT scans were assessed in this study; 230 of the subjects (47%) were female and 120 (53%) were male .
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22 23
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53 (53%) 47 (47%) 100/100
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