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Pseudodynamic MR Imaging of Temporomandibular Joint Disorders
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Magnetic resonance (MR) imaging of the temporomandibular joint (TMJ) has now been
established as a procedure of choice in the evaluation of TM] disorders. In this study, we evaluated the
dynamics of TM] motion on MR imaging, which resembles arthrography.

Sixty-eight TM]s in 38 symptomatic patients and one healthy volunteer were examined using
pseudodynamic images with gradient echo sequences using a 0.5 Tesla MR unit and 8 ¢m circular
planar surface coil. For depiction of each compartment of the meniscus, the optimum sequence was
200/15/2 (TR/TE/excitations) with 50° or 60° flip angle in gradient refocused acquisition in steady-
state (GRASS) sequences. Three contiguous slices on sagittal MR images were routinely obtained at
14—18 different phases of the opening cycle and displayed in closed-loop cine fashion.

Internal derangement was observed in 57% of 68 joints. The most common type was anterior
meniscal displacement without reduction. Sideway and rotational displacements, observed in 10%
each, were noted on both sagittal multislice images and axial reference images.

As a pseudodynamic MR technique, jaw movement specifically designed to check bite procedure to
adjust splints is useful for detecting the exact time of meniscal redisplacement on the second click.
After conservative therapy for arthrosis, pseudodynamic MR provided information on changes in the
meniscus and condylar relationship.

Pseudodynamic MR with multiple phases is suitable for evaluating subtle motion abnormality of
the meniscus and for post-therapeutic monitoring.
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Fig. 1 MR images of various flip angles from 20° to 90° of a normal volunteer
(GRE 200/15).
a, 200, b, 30°, c, 40°,d, 50°, e, 60°, f, 70, g 80, h. 90" flip angle
The MR images of 50" and 60° flip angle (d, e) are most suited to demonstrate
the meniscus with satisfactory spatial and contrast resolution.

Fig. 2 MR image of a normal volunteer (GRE
200/15, flip angle 60°). Each compartment of the
meniscus is well dipicted. Posterior band is com-
pressed in closed mouth position.

Aa ; anterior attachment, Ab ; anterior band, Tz;
thin zone, Pb; posterior band, Pa: posterior
attachment (bilaminar zone)
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Fig. 3 Pseudodynamic MR images of a normal volunteer (a~h). Coordination
of meniscal motion and condylar translation are seen in opening cycle. Thin
zone of the meniscus is revealed at 10 o'clock position against the condyle in
closed mouth position (a) without displacement. Thin zone, at the mouth fully
opened (f), is located slightly posterior to the condyle.
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Table 1 MR diagnosis of 68 TM] arthroses

Internal derangement 39 joints (57)

Osteoarthrosis 11 (16)
Normal pattern 17 (25)
Failed prosthesis 1 2

TM] : temporomandibular joint,
( ) ! percentage

Table 2 Meniscal displacement pattern of 39

internal derangements

Anterior displacement 29(74)
with reduction 903
without reduction 20069

Posterior displacement 2(5)

Sideway  displacement 40100

Rotational displacement 40100

() : percentage

Table 3 MR evaluation of post-splint therapy ; 15
joints of anterior meniscal displacement

Correlation
between meniscus
and condylus

Splint type

No improvement Stabilization type 10 joints(66)

Readjusted Pivot type 1 joint(7)
Anterior P ,

repositioning type 3 joints(20)
Stabilization type 1 joint(7)

() : percentage
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Fig. 4 Sideway displacement of the meniscus.

f \\ |'
(a) The planning image of resting (b) and pre-full mouth open position (¢). (*: condylar

head). (b) Resting position. The position of the meniscus is normal. (¢) Pre-full mouth open
position. The meniscus remains in normal position. (d) The planning image of full mouth open
position (e). (*: condylar head). (e) Full mouth cpen position. No anterior or posterior
displacement of the meniscus is noted on this image through the lateral aspect of the condyle.
(f) Coronal image of full mouth open position. Lateral protrusion of the joint capsule (arrow)
related to sideway displacement of the meniscus.
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Fig. 5 Rotational displacement of the meniscus.
(a) The planning image on the axial section of opening cycle (b--e). (*: con-
dylar head). (b)~(e) Images from resting position to full mouth opening, ante-
rior limiting and closed position. Anterior displacement of the meniscus. Medial
displacement is also suspected based on the planning image. (f) Coronal image of
full mouth open position. The meniscus is medially diplaced.
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Fig. 6 MR images before and after splint therapy.
(a)~(b) Resting and full mouth open position before splint therapy. Marked
deformity and high grade anterior displacement of the meniscus (arrow) are seen.
The meniscus is not reduced and anterior translation is restricted. (¢)~(d)
Resting and full mouth open position after splint therapy. No changes in the shape
and the position of the meniscus are noted.
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Fig. 7 MR images before and after splint therapy.
(a)~(b) Resting (a) and mid-open position (b) before splint therapy. Anteriorly displaced
meniscus (arrow) in resting position was reduced on mid-open position. (¢)~(d) Resting (c)
and mid-open position (d) after splint therapy. Readjusting of the condylar head to the
meniscus (arrow) on the resting position was accomplished. No displacement of the meniscus

is noted on mid-open position.
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Fig. 8 Planning for splint therapy of anterior
repositioning type. Special jaw movement is
needed to obtain check bite for adjusting anterior
repositioning type splint for reciprocal clicking.
This jaw movement included closed-, full
opening-, anterior limit and closed mouth opening
cycle. The first click corresponds to reduction of
anteriorly displaced meniscus. The second click
corresponds to redisplacement. Reduction of the
meniscus occurs between the first and the second
clicks. The check bite is obtained just before the
second click.
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