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ABSTRACT

Background and Objective: Disk displacement frequently causes dysfunction of the
temporomandibular joint (TMJ). Magnetic resonance imaging (MRI) of the TMJ is 95%
accurate in the assessment of disk position and form. Various restorative procedures are
used for treatment of disk displacement. However, several authors have noted a lack
of correlation between MRI findings of disk displacement and the extent of pain and
dysfunction of the TMJ. The purpose of this study was to evaluate whether MRI findings
of various degrees of disk displacement could be correlated with the presence of clinical
signs and symptoms in patients with a clinical disorder of the TMJ.

Materials and Methods: One hundred and forty-four TMJs (in 72 patients) were imaged.
Displacement of the posterior band in relation to the condyle was quantified as mild or
significant.

Results: Disk displacement was found in 45 (54%) of the 84 symptomatic joints and 13
(22%) of the 60 asymptomatic joints. Among the 84 symptomatic joints, 31 (37%) had disk
displacement with reduction and 14 (17%) had disk displacement without reduction. In
the latter group, 11 (79%) of the 14 joints had significant displacement of the posterior
band (8 or 9 o'clock) and 21% had mild displacement of the posterior band (10 o’clock).
Of the 60 clinically asymptomatic joints, 47 (78%) had no signs of disk displacement on
MRI, whereas 13 (22%) had disk displacement with reduction. None of the asymptomatic
joints had disk displacement without reduction. The difference in occurrence of disk
displacement between symptomatic and asymptomatic joints was statistically significant
(54% vs. 22%; p < 0.001). However, the difference in occurrence of disk displacement with
reduction of the disk on mouth opening was not statistically significant (37% vs. 22%;
p =0.06).

Conclusions: Disk displacement on MRI correlated well with clinical symptoms in cases
of significant disk displacement and in cases of disk displacement without reduction.
When disk displacement with reduction was mild, there was no statistically significant
difference between symptomatic and asymptomatic joints, which suggests that other
causes should be considered.
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tion is common, affecting up to 28% of most frequent disorders of the TMJ® and has

Temporomandibular joint (TM]) dysfunc-  also known as disk displacement, is one of the

the population.”” Internal derangement, been considered an underlying mechanism in
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Figure 1a: Anterior displacement of the
articular meniscus in relation to the man-
dibular condyle in closed-mouth position.

Figure 1b: The displaced disk does not
reduce when the mouth is opened, and
opening of the mouth was restricted in
this patient.

Materials and Methods

One hundred and forty-four TMJs
were imaged between May 1999 and
September 2006. The study popu-
lation consisted of 72 patients (23-
91 years of age, mean 58 years), with
both TM]Js being imaged in each
patient. The MRI examinations
were performed on a 16-channel,
1.5-T imaging system (Signa Excite,
GE Healthcare, Milwaukee, WI).
A dedicated TMJ coil was used for
both the open- and closed-mouth po-
sitions. Each set of images was read
by 1 of 3 musculoskeletal radiolo-
gists (with 4, 2 and 2 years of experi-

the pathogenesis of TMJ dysfunction associated with
clinical symptoms such as pain, joint sounds and ab-
normal jaw function. Internal derangement is defined
as a disruption within the internal aspects of the TM]
whereby the disk is displaced from its normal functional
relationship with the mandibular condyle and the ar-
ticular portion of the temporal bone.*

Mechanical disturbances caused by internal derange-
ment or disk displacement have been regarded as a main
factor in the development of secondary inflammatory
changes and progressive degradation of the articular car-
tilage. Therapeutic procedures such as arthrocentesis,
arthroscopic lysis and lavage, and arthrotomy are used to
reduce TMJ loading and to restore normal TMJ function
and structure.’

Magnetic resonance imaging (MRI) examination of
the TMJ has gained an important role in the diagnosis
of internal derangement, because it allows direct vis-
ualization of the articular disk in both the open- and
closed-mouth positions.® MRI has been reported to be
95% accurate in assessment of disk position and form and
93% accurate in assessment of osseous changes.”

However, several authors have noted a lack of cor-
relation between MRI findings of disk displacement and
the extent of pain and dysfunction of the TM] in pa-
tients with painful limitation of mandibular opening.®’
Moreover, disk displacement was found in a substan-
tial number of asymptomatic volunteers.”'> For example,
Tasaki and colleagues” reported a 21% prevalence of
internal derangement on MRI evaluation of 57 asymp-
tomatic people.

The purpose of this study was to evaluate whether
MRI findings of various degrees of displacement of the
TM] meniscus were correlated with the presence of clin-
ical signs and symptoms of pain in patients with a clinical
disorder of the TM]J.
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ence in musculoskeletal radiology,
respectively).

The TM] examination consisted of sagittal and ob-
lique T,-weighted (5150 ms repetition time, 91 ms echo
time) fast spin-echo images.

The morphology and position of the disk with the
mouth closed was recorded. The position of the meniscus
was deemed normal if the posterior band was located at
the 12 o’clock position in relation to the condyle.

Joints with internal derangement consisting of an-
terior displacement of the meniscus were divided into
groups according to the location of the posterior band
of the meniscus in relation to the condyle. Mild disk
displacement was defined as the posterior band being be-
tween 10 and 11 o’clock relative to the condyle. Significant
disk displacement was diagnosed when the posterior band
was located between 8 and 9 o’clock. In cases of anterior
displacement of the meniscus, the presence or absence
of disk reduction when the mouth was opened was also
determined (Fig. 1).

The clinical symptoms described in the referring letter
were recorded. The presence and type of internal derange-
ment were correlated with the clinical presentation.

Results

Eighty-four of the joints were clinically symptom-
atic. Disk displacement was found in 45 (54%) of these
symptomatic joints, including 31 (37%) with reduction
(Table 1). Of these 31 joints, 30 (97) had mild displace-
ment of the posterior band (10 or 11 o’clock) in relation
to the mandibular condyle, and 1 (3%) had significant
displacement (9 o’clock).

Fourteen (17%) of the symptomatic joints had an-
terior displacement without reduction. Of this group 11
(79%) had significant displacement of the posterior band
(8 or 9 o’clock) in relation to the mandibular condyle, and
3 (21%) had mild displacement (10 o’clock).

Thirty-nine (46%) of the symptomatic joints had
no signs of disk displacement. For 10 (26%) of these
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Table 1 Summary of magnetic resonance imaging (MRI) and clinical findings of evaluated TMJs

O 0 P1lo d O - P1lo d O
No disk displacement 39: 47
Disk displacement with reduction
Mild displacement 30 13°
Significant displacement 1 0
Disk displacement without reduction
Mild displacement 3 0
Significant displacement 11 0
Total 84 60

“In 29 cases, the contralateral joint had no signs of internal derangement.
*In all cases, the contralateral joint was symptomatic.

39 joints, the contralateral TMJ in the same patient had
disk displacement.

Sixty of the joints were clinically asymptomatic.
Forty-seven (78%) of these joints had no signs of disk
displacement on MRI, whereas 13 (22%) had anterior
displacement of the articular meniscus with reduction.
All of these joints had mild displacement of the posterior
band (10 or 11 o’clock) in relation to the mandibular con-
dyle. None of the asymptomatic joints had anterior disk
displacement without reduction.

The difference in occurrence of disk displacement
between symptomatic and asymptomatic joints was sta-
tistically significant (54% vs. 22%; x> = 14.81, degrees of
freedom [DF] = 1, p < 0.001). However, the difference in
occurrence of disk displacement with reduction of the
disk when the mouth was opened was not statistically sig-
nificant between symptomatic and asymptomatic joints
(37% vs. 22%; x> = 3.29, DF = 1, p = 0.06).

Discussion

Internal derangement has been considered an under-
lying mechanism in the pathogenesis of TM] dysfunction
associated with clinical symptoms such as pain, joint
sounds and abnormal jaw function and a main factor in
the development of secondary osteoarthritis. Failure of
nonsurgical therapies accompanied by persistently high
levels of pain and dysfunction that interfere with the
activities of daily living are the primary indications for
surgical intervention.'*"* The concept of internal derange-
ment was the basis for the development of invasive proce-
dures designed to reposition the displaced disk, but these
have been associated with numerous surgical failures and
development of osteoarthritis.”” Therapeutic procedures
such as arthrocentesis, arthroscopic lysis and lavage, and
arthrotomy are used to reduce TMJ loading and to restore
normal TM]J function and structure.” TM] arthroscopy
has increased in popularity because it is less invasive than
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open surgery, is associated with few complications and
requires a shorter hospital stay.

The clinical significance of imaging findings of in-
ternal derangement is controversial. The prevalence of
displacement of the TM]J disk among asymptomatic vol-
unteers was previously reported as nearly 33%,** and the
prevalence of normal articular disk in symptomatic joints
was reported to be 16%-23%." Moreover, arthroscopy
and MRI have shown that TM]Js with anteriorly displaced
disks have the capacity to form remodelled retrodiscal
tissue that resembles cartilage'® (i.e., pseudo-disk forma-
tion). Furthermore, the retrodiscal tissues have adaptive
capacity and often respond appropriately to the func-
tional loads placed on the tissues.

In the study reported here, disk displacement was
significantly higher among the symptomatic joints com-
pared to the asymptomatic joints (54% vs. 22%; p < 0.001).
Interestingly, all patients with disk displacement and
asymptomatic TMJ in this study had symptoms in the
contralateral joint. This may be attributed to 2 factors.
First, all the patients in this study had been referred for
MRI because of clinical symptoms in at least one of the
TMJs. Second, the unified action of both TMJs is linked
by the bony yoke of the jaw, an important morphologic
feature that often goes unappreciated."

Disk displacement in asymptomatic TMJs was always
mild, whereas patients with TM] pain and dysfunction
more often had significant disk displacement.

Among 29 (74%) of the 39 symptomatic joints that had
no signs of internal derangement, there were no signs of
disk displacement on the contralateral side. This finding
supports the observation that symptoms in joints without
signs of internal derangement may be related to osteo-
arthritis, synovitis, joint effusion, morphologic changes
(such as hypertrophy or atrophy) in the belly of both
lateral pterygoid muscles and orofacial pain referred to
the TMJ.""" It correlates with the suggestion by clinicians
that an accurate diagnosis should be based on a variety of
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information, including the results of a clinical examina-
tion, a thorough history and diagnostic imaging.'®

Mild (10 or 11 o’clock) displacement of the disk in
relation to the mandibular condyle was observed in 39%
of symptomatic and 22% of asymptomatic joints. There
was no statistically significant difference in occurrence
of disk displacement with reduction of the disk on mouth
opening between symptomatic and asymptomatic joints
(p =0.06).

In this study, all of the joints that had significant dis-
placement of the posterior band of the articular meniscus
in relation to the mandibular condyle (with or without
reduction of the displaced disk on mouth opening) were
symptomatic. Almost all of the disks with significant dis-
placement did not reduce when the patient opened his or
her mouth, which suggests that the severity of displace-
ment correlated well with the presence of disk reduction
during mouth opening and therefore with the presence
of symptoms.

This study had several limitations. First, it was a retro-
spective study, in which the MRI findings were correlated
with the clinical data mentioned in the referral requisi-
tion, such as pain and clicks in the symptomatic joints.
These clinical symptoms are part of the wide spectrum
of TM] myofascial pain syndromes, which may explain
why 39 (46%) of the 84 symptomatic joints had no disk
pathology. This aspect is important in evaluating the
correlation of MRI findings with symptoms related to
internal derangement of the TM]J.

Another limitation is that we assessed only findings
of internal derangement in the TMJ; we did not evaluate
other findings of articular pathology that might have
explained symptoms in joints that lacked internal
derangement. However, this focused assessment was
in keeping with the objective to focus on the correla-
tion between clinical findings and disk displacement. In
addition, there was no control group of asymptomatic
subjects. However, MRI evaluation of asymptomatic
TM]Js has been described in detail in the literature,®*
and we compared our results with the published data.
A prospective controlled study will be required for more
detailed evaluation of the correlation between MRI
findings and clinical symptoms.

Conclusions

Disk displacement as observed with MRI correl-
ated well with clinical symptoms in cases of significant
displacement of the posterior band in relation to the
mandibular condyle and in cases without reduction of
the anteriorly displaced articular disk when the mouth
was opened. When disk displacement with reduction
was mild, there was no statistically significant differ-
ence between symptomatic and asymptomatic joints,
which suggests that other causes should be considered. #
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