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Abstract

The diagnosis and management of temporomandibular disorders (TMD) require both clinical and
imaging examinations of the temporomandibular joint (TMJ). A variety of modalities can be used to
image the TMJ, including magnetic resonance imaging (MRI), computed tomography (CT), cone beam
CT, ultrasonography, conventional radiography. The present review outlines the indications of the most
frequently used imaging techniques in TMD diagnosis.

Because of the anatomic complexity of the TMJ, imaging can be difficult. Choosing the proper
imaging technique is essential. Conventional radiography, nowadays, is of limited interest. The use
of flat plane films for TMJ pathology is not sufficient, because this joint requires three dimensional
imaging views. Osseous changes are better visualized with CT and cone beam CT. Cone beam CT
provides high-resolution multiplanar reconstruction of the TMJ, with a low radiation dose, without
superimposition of the bony structures. MRI is a noninvasive technique, considered to be the gold
standard in imaging the soft tissue components of the TMJ. MRI is used to evaluate the articular disc in
terms of location and morphology. Moreover, the early signs of TMD and the presence of joint effusion
can be determined. High-resolution ultrasonography is a noninvasive, dynamic, inexpensive imaging
technique, which can be useful in diagnosing TMJ disc displacements. The diagnostic value of high-
resolution ultrasonography is strictly dependent on the examiner’s skills and on the equipment used.
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Introduction

Temporomandibular Joint Anatomy

The temporomandibular joint (TMJ) is a synovial
joint whose common features are represented by a
disc, two bones, a fibrous capsule, intra-articular fluid,
a synovial membrane and ligaments ['' The articular
disc, a biconcave structure composed of dense fibrous
connective tissue, is divided into a thicker anterior
and posterior band and a thinner intermediate zone.
Posteriorly, the disc is attached to the temporal bone
by the retrodiscal tissue (bilaminar zone), highly

vascularized and innervated. Anteriorly, the superior

belly of lateral pterygoid muscle inserts onto the disc.

The TMIJ is a ginglymoarthrodial joint, allowing
a hinge-like movement, combined with an arthroidial,
gliding motion. The hinge-like movement represents
the first half of the mouth opening, whereas the sliding
movement represents the second half, as well as the

protrusion and lateral movements
Temporomandibular joint pathology

TMJ pathology is complex and includes
temporomandibular disorders (TMD), infections,

tumors, traumatic lesions and growth development



6  Indian Journal of Contemporary Dentistry, January-June 2022, Vol.10, No.1

anomalies.

TMD is defined by the American Academy of
Orofacial Pain (AAOP) as a complex term covering a
number of clinical problems involving the masticatory
muscles, the joint and the associated structures. The
AAOP classifies the TMD in two groups: muscular
and articular. The most common clinical signs of
TMD are represented by pain, limited mouth opening
and joint sounds (clicking, crepitation) ' In 2014,
Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD), clearly defined the different
internal derangement conditions. According to RDC/
TMD, two different degrees of displacement of the
disc relative to the condyle exist: disc displacement
with reduction and disc displacement without

reduction !
Temporomandibular joint imaging

Although the clinical examination is the most
important step in the diagnosis of TMJ pathology,
special imaging techniques are needed due to the
complex anatomy and pathology. It is very common to
take an image of the joint when there is locking, pain
and articular sounds. The clinician should properly
decide which patients would need special imaging
techniques depending on the clinical examination and
individual selection criteria. One important thing to
consider when imaging the TMIJ is the interpretation
of the joint function, which can be accomplished by
comparing the condyle in the closed and opened mouth
position. Several imaging techniques are available for

TMJ visualization, as follows.
Panoramic radiography

It shows the jaws and the associated structures,
being a helpful tool for the clinician in identifying any
periodontal or odontogenic causes for orofacial pain.
Panoramic radiography does not appear in the list of
imaging techniques provided by RDC/TMD. Only the

lateral part of the condyle can be assessed with this

technique, being limited due to the superimposition
of the zygomatic arch and the base of the skull
Bl Panoramic radiography can help evaluate the

following:

degenerative bone changes (only in late
stages; it is inadequate for the early detection of

osseous modifications);
asymmetries of the condyles
hyperplasia, hypoplasia;
trauma;,
tumors.
Plain radiography

Consists of transcranial projection of TMIJs.
Different the

superposition of the temporal bone and the opposite

angulations are used to avoid
TMJ: lateral oblique transcranial projections, anterior-
posterior projections, submental-vertex projection,
transpharyngeal view [ Contact technique
introduced by Parma is not recommended due to high
radiation dose and superposition of bony structures .
Plain radiography is useful in depicting degenerative
joint disease in advanced stages " The condyle
position could also be assessed, but large variations
of condyle position in the glenoid fossa were found,
even in asymptomatic population %7 Some studies
have shown that the position of the condyle in the

fossa is of little clinical significance ['*
Computed tomography (CT)

First used for TMJ evaluation in 1980 % CT is
considered to be the best method for assessing osseous
pathologic conditions of TMIJ. It allows a multi
planar reconstruction (sagittal, axial, coronal) of TMJ
structures, obtaining 3D images in closed and opened-
mouth positions. Signs of degenerative changes in the
joint, like surface erosions, osteophytes, remodeling,

subcortical sclerosis, articular surface flattening can
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be evaluated using CT ¥} Some studies have reported
that radiographic changes in the joint are not always

related to pain [15-25:26)
Magnetic resonance imaging (MRI)

MRI is currently considered the reference method
for imaging the soft tissue structures of the TMJ
(articular disc, synovial membrane, lateral pterygoid
muscle) and has been pointed out as the best imaging
modality in diagnosing disc displacements [152442-
41 MRI could also detect the early signs of TMIJ
dysfunction, like thickening of anterior or posterior
band, rupture of retrodiscal tissue, changes in shape

of the disc, joint effusion ¢

Images can be obtained in all planes (sagittal, axial,
coronal). In most scanning sequences, T1 weighted,
T2 weighted and proton-density (PD) images are
obtained. The PD images serve to visualize the disc-
condyle relationship , while T2-weighted images are
used in diagnosing inflammation in the joint ©74%
The slice thickness is important for image quality.
The most frequent used section thickness is 3 mm.
Reducing the slice thickness improves the quality of

the images, but requires longer scanning time “%
High-resolution ultrasonography

High-resolution ultrasonography (US) was first
used for TMJ exploration in 1991, by Nabeih et al,
using a 3.5 MHz transducer * Although it is a non-
invasive, dynamic, inexpensive procedure, it is not
commonly used in TMJ exploration. Being a real
time investigation, it provides information about disc
position, during mouth opening % In the literature,
contradictory levels of sensitivity and specificity
were reported. These variable levels of sensitivity and
specificity reported by the articles may be due to the
different equipment used (different US frequencies).
The use of high-resolution US (transducer at least 7.5
MHz or higher) significantly increases the diagnostic

value of this technique [

US examination is useful in depicting disc
displacement and effusion. Normally, the disc is
situated between two hyperechoic lines represented
by the mandibular condyle and the articular eminence.
If the disc is displaced in the closed-mouth position,
the diagnosis is disc displacement. If the disc returns
to its normal position during opening, the diagnosis
If not, the

diagnosis is disc displacement without reduction %2

is disc displacement with reduction .

64 Regarding degenerative changes of the TMJ, US
is still not recommended '+ One difficulty of US is
the possibility to obtain clear images, especially in the
opened-mouth position, due to the overlying osseous
structures. Another limitation of US is that the medial

part of the disc cannot be visualized -5

Conclusion

The selection of the proper radiological technique
for TMJ, as well as of the patient, must be carefully
made by the practitioner, in correlation with the
clinical signs and symptoms. The purpose of the
chosen radiological investigation must improve the
diagnosis and the treatment outcome according to
each imaging examination’s specific indications
and varying degrees of sensitivity and specificity.
CT and MRI are, nowadays, the most used imaging
techniques. CT is the most efficient examination in
detecting the osseous changes, whereas MRI remains
the gold standard for the articular disc examination.
High-resolution ultrasonography is a potential
promising imaging diagnostic technique in assessing

the TMJ disc position.
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