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Imaging diagnosis of temporomandibular disorders based on DC/TMD

Department of Orofacial Pain and Oral Medicine, School of Dentistry, Kyung Hee University
Yeon-Hee Lee

Proper diagnosis and management of temporomandibular disorder (TMD) is essential. For this purpose, clinical
examination as well as imaging examination of the temporomandibular joint (TMJ), surrounding structures, and mas-
ticatory muscles are required. Confirmation of diagnosis by imaging prevents delay in diagnosis and prevents chronic
progression of TMD signs and symptoms. TMJ can be imaged using a variety of modalities, including convention-
al radiography represented by panoramic radiography, magnetic resonance imaging (MRI), computed tomography
(CT), cone-beam CT (CBCT), and bone scans. The present study briefly explains the characteristics and indications
of the imaging modalities used in the diagnosis of TMD according to the diagnostic criteria for temporomandibular
disorders (DC/TMD), and presents representative images. However, imaging of TMJ can be challenging due to the
anatomical complexity of the TMJ area. The use of panoramic radiography for pathological changes in the TMJ
area is not enough due to overlapping of anatomical structures. With CT and CBCT, bony changes can be better
identified. A three-dimensional image view is required for an accurate imaging diagnosis of TMJ. CBCT provides a
high-resolution multiplanar reconstruction of the TMJ with low radiation dose without overlap of bone structures.
Furthermore, MRI is a non-invasive dynamic imaging modality that is considered the gold standard for imaging the
soft tissue components of the TMJ. MRI can be useful in evaluating the position and shape of the articular disc, and
diagnosing TMJ disc displacement. It can also determine the early signs of TMD and the presence of joint effusion.

Bone scans show whether bone changes and inflammatory reactions observed on other imaging modalities are
active. The diagnostic value of imaging depends to a large extent on the equipment used and the experience of the
examiner. It is recommended that the results of imaging examination be interpreted in conjunction with those of clini-
cal examination. The information presented here is of great help to clinicians and researchers who are treating and
studying TMD.
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Figure 1. Mandibular condyle on panoramic radiograph taken in the open—-mouth position.

Figure 2. The mandibular condyle overlapped with the surrounding structures on panoramic radiograph
taken in the close-mouth position.
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Figure 3. Principle of panoramic radiograph. A. Direction of X-ray irradiation when taking panoramic

radiographs. B. Imaging
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Figure 4. Normal CBCT imaging of temporomandibular joint (TMJ). A. Coronal view of the TMJ. B. Sagit-
tal view of the TMJ.
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Figure 5. Osteoarthritis on CBCT. A. coronal veiw of subchondral cyst (El's cyst). B. Sagittal view of

osteophyte.
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Figure 6. T1-weighted MRI images based on short TR and short TE and T2-weighted MRI images
based on long TR and long TE.

Figure 7. A representative image of a normal temporomandibular joint observed on MRI. A. T1-weighted MRI
image of a normal temporomandibular joint with the articular disc placed between the mandibular

condyle and the fossa B. T2-weighted MRI image of the same patient.
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Figure 8. Disc displacement with reduction on MRI. A. In the close-mouth position, the articular disc located
relatively anteriorly to the mandibular condyle. B. In the open-mouth position, the mandibular con—
dyle was reduced with a normal positional relationship in the middle of the articular disc.
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Figure 9. Disc displacement without reduction on MRI. A. In the close-mouth position, the articular disc is displaced
anteriorly of the mandibular condyle. B. In the open-mouth position, the movement of the mandibular
condyle is limited, and the articular disc is still positioned anterior to the mandibular condyle. Degenerative
changes of the mandibular condyle are also observed.

Figure 10. Degeneration and effusion on MRI. A. Degenerative changes of the mandibular condyle and pathologi—
cal changes in the position and shape of the articular disc (T1-weighted MRI image). B. Effusion in the
superior joint space (T2-weighted MRI image).
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Figure 11. Osteoarthritis on bone scan.
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