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Editorial

Assessing Arthritis in the 
Temporomandibular Joint

A variety of characteristics make the temporomandibular
joint (TMJ) distinct from other joints: (1) The bony
connection with the contralateral TMJ, through the mandible,
and the great variety of movement directions and trajectories
make movements in this joint extremely complex and render
an exact assessment of the range of motion of each single
TMJ impossible; (2) the tight temporomandibular ligament,
part of the lateral joint capsule, impedes the palpatory
assessment of joint swelling or effusion; (3) the joint surface
is covered with fibrous cartilage, below which immediately
follows a zone of pluripotent proliferating cells promoting
the growth of the whole mandible, the bone with the highest
growth rate of the head; and (4) although pain from the
temporomandibular region is not uncommon, it is highly
unspecific and not a reliable indicator for TMJ arthritis1.
In this issue of The Journal, Stoll, et al present their study

about intraarticular (IA) infliximab therapy for TMJ arthritis
in children with juvenile idiopathic arthritis (JIA)2. Because
of the lack of convincing treatment strategies for TMJ
arthritis, especially in children, this report is of high interest.
While for most other joints IA steroid injections are a recom-
mended treatment option3, there is increasing awareness of
severe negative effects of steroid injections into the TMJ,
such as IA calcifications or ossifications or growth
impairment of the mandibular ramus4,5,6. Finding an effective
treatment alternative for this joint would certainly be
intriguing. But the report of Stoll, et al has an additional
feature that merits attention: Interestingly, the main focus of
their report is not on the novel therapeutic idea, but on the
magnetic resonance imaging (MRI) changes2. 

Why is MRI Assessment of Treatment Effect So
Important?
Most clinicians would probably state that the most important
treatment goal is reduction of pain and discomfort for the
patient, followed by improvement or restoration of function.
Improvement of these 2 variables (clinical improvement) was

regarded as the first sign of decreasing disease activity,
which would eventually also be visible on diagnostic
imaging. However, looking back on the experience with TMJ
injections, pediatric rheumatologists have learned that
clinical assessment may be misleading. Although the con-
sequences of untreated TMJ arthritis have been well studied
already for decades, it was only after MRI became a common
diagnostic method that it was recognized how often and how
early in the course of JIA TMJ involvement takes place7,8,9.
Many efforts aimed to find clinical tools that reliably
predicted early TMJ arthritis before secondary growth distur-
bance and bony destruction had taken place. Unfortunately,
neither method — examination by experienced clinician or
ultrasound — was found to have adequate sensitivity or
specificity for this goal1,8. 
While radiological methods (radiographs, computerized

tomography, digital volume tomography) demonstrate well
the shortening of the mandibular ramus and deformity of the
TMJ, mainly consisting of flattening and erosive changes of
the mandibular condyle, MRI is the only method to reliably
show imaging signs of acute inflammation. 
Synovial inflammation is characterized on MRI by thick-

ening of the synovium (hypertrophy, hyperplasia), joint
effusion, and increased joint enhancement due to hyperemia,
as well as increased extravasation and diffusion of
gadolinium-based contrast agents into the joint space (Figure
1). Increased joint enhancement has been shown to correlate
with the presence of inflammatory activity on histology10. 
However, there is still some uncertainty about what

should be considered an early sign of inflammation.
Although some investigators regard any intraarticular fluid
and any contrast enhancement indicative of inflam-
mation7,11,12, we and others have found small amounts of
intraarticular fluid as well as joint enhancement within
minutes of contrast application in TMJ of children without
TMJ pathology13,14. Such discrepant appreciation of the
normal amounts of synovial fluid and normal degree of joint
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enhancement is most likely explained by the use of diverse
MRI machines, coils, sequences, and imaging planes for
assessing TMJ at different centers. Therefore all investigators
should be aware of the normal appearance of TMJ on their
own machine and with their own imaging protocol before
TMJ inflammation can be diagnosed and its severity graded.
So far, every center, including the Birmingham Alabama
group in the report of Stoll, et al, has developed and used its
own scoring system for assessing the intensity of inflam-
mation and treatment effect2,5,15. Although all scoring
systems distinguish between acute inflammatory and more
chronic deformative or destructive osteochondral changes,
definition of imaging findings and their grading varies.
Currently the OMERACT working group MRI in JIA is
evaluating existing scoring systems16,17,18 and developing a
consensus for defining and grading of inflammatory MRI
findings in TMJ. Such a consensus on the MRI protocol and
scoring of inflammatory TMJ findings will in future allow
comparing the effects of the different therapies performed at
different centers. For assessing the effect of systemic or
specific treatments targeting the TMJ, evaluation of the level
of inflammation, the degree and course of bony deformation,
as well as growth of the mandibular ramus in the long term
is needed. 
MRI seems to remain the only method able to detect early

TMJ arthritis. And if the diagnosis of TMJ arthritis can
reliably be made only by using MRI, then a scientific
measurement of the response to treatment would need to be
done using the same method. At the same time, MRI can also
provide longterm outcome measures such as progression or

improvement of osteochondral TMJ deformities and growth
of the mandibular ramus. MRI has been shown to be as
accurate as radiological methods for measuring the height of
the mandibular ramus19.
IA infliximab with the dose and frequency used did not

improve TMJ arthritis in this study. However, by using an
MRI-based assessment for measuring the effect of their novel
treatment, Stoll, et al have set new standards with their work.
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Figure 1. MRI of TMJ involvement in a 3-year-old boy with JIA. Fat-saturated T2-weighted
image (a) shows small effusion (arrows) in upper joint compartment and thickened synovium
(arrowheads) in lower joint compartment. Both effusion and thickened synovium show strong
enhancement on fat-saturated T1-weighted image (b) following intravenous contrast adminis-
tration. Note mild deformity of the TMJ with flattening of the mandibular condyle. MRI:
magnetic resonance imaging; TMJ: temporomandibular joint; JIA: juvenile idiopathic arthritis.
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