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Editorial

The Difficult Diagnosis of
Temporomandibular Joint Arthritis

Arthritis of the temporomandibular joint (TMJ) is a long-rec-
ognized feature of juvenile idiopathic arthritis (JIA). The
consequences of longstanding TMJ inflammation — severe
micrognathia and retrognathism — were mentioned in the
original description of Sir Frederic Still1. Growth problems
are common in JIA, but the extent of growth failure seen in
the mandible of children with TMJ arthritis by far exceeds
arthritis-related growth complications of other locations.
They are caused by unique properties of the mandible: in
contrast to what one would assume, the mandible does not
grow at the chin. The teeth-bearing body of the mandible
undergoes only minimal growth during childhood, while the
majority of new bone formation takes place on the mandibu-
lar ramus and condyle2. In fact, the majority of mandibular
growth originates from chondrocytes immediately adjacent
to the TMJ joint space. Because of this close proximity, the
inflammatory cytokines in the synovial fluid may have a
direct effect on condylar growth very early on in the event of
arthritis3. Further, the total growth of the mandible during
childhood is considerable, and thus also the potential effect
size of disturbed growth of this bone.

Another unique factor of TMJ arthritis in JIA is the
absence of clinical signs and symptoms in most patients. In
the study of Twilt, et al4, only 12% of patients had TMJ
pain; Billiau, et al found 22% with muscle or joint tender-
ness5, and Argyropoulou, et al found 5%−8% with pain or
chewing discomfort6. Also, clinical examination is not able
to reveal early signs of active TMJ arthritis, even when per-
formed by skilled examiners; whether they are pediatric
rheumatologists or orthodontists, they will reliably find only
the signs of structural damage (growth delay, asymmetric
movement on mouth opening), while early inflammation is
missed7. Unfortunately, the same is also true for ultrasound
examination of the TMJ7,8. Thus, magnetic resonance imag-
ing (MRI) remains the method of choice for making or rul-
ing out the diagnosis of TMJ arthritis in children with JIA.
Having to rely on MRI for the diagnosis and treatment con-

trol of a condition causes a lot of problems: apart from
being expensive and of restricted availability in many
places, the necessity of lying motionless during the lengthy
examination requires sedation in young children. Especially
on the background of a disease with few or no subjective
symptoms, the decision to have their child undergo an
examination under general sedation is understandably diffi-
cult for parents. In older children, the necessity of an intra-
venous access for application of contrast medium may
cause an additional barrier to willingness of patients to
undergo this procedure frequently.

The arrival of new treatment options for JIA during the
past 2 to 3 decades has led to new treatment strategies, with
disease remission now being the goal9. As a consequence,
the severe sequelae of missed or undertreated TMJ arthritis
are no longer considered acceptable and a new awareness of
the issue of TMJ involvement in JIA has arisen. Finding
factors reliably associated with an increased frequency of
TMJ involvement in children with JIA would be most help-
ful for the development of screening recommendations sim-
ilar to what we know from ophthalmologic screening
 examinations.

In this issue of The Journal, Stoll, et al describe their
findings in a large cohort of JIA patients with TMJ MRI10,
the largest cohort reported so far. The study further supports
important previous findings: TMJ arthritis in patients with
JIA is frequent and is often clinically silent; active TMJ
arthritis was found in 43% of patients examined, and in
37% of them the clinical examination was completely nor-
mal. Other cohorts of unselected patients with JIA showed
similar numbers for TMJ involvement4,11, whereas in
cohorts of patients with newly diagnosed JIA the rate can
even exceed 80% of cases8,12. The TMJ can be the only
joint where arthritis remains active: 49% of the patients
with active TMJ arthritis had no other joint with active
arthritis. Without the MRI their JIA would have been con-
sidered inactive or even in remission. This is in keeping
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with many examples of patients whose TMJ arthritis was
missed until severe growth disturbance finally led to the
diagnosis. TMJ arthritis may be persistently active despite
the use of one or more disease modifying antirheumatic
drugs (DMARD): 62% of the patients with active TMJ
arthritis were taking ≥ 1 DMARD at the time of examina-
tion, and 38% were on a combination therapy of ≥ 2
DMARD. Although previous studies had demonstrated a
beneficial effect of methotrexate for the facial development
of patients with JIA13, and in the present study the percent-
age of patients with TMJ arthritis was lower (although not
statistically significant), in the cohort with DMARD thera-
py, the conclusion must be that we cannot call JIA inactive
if an MRI scan of the TMJ was not performed.

The most consistent clinical finding in children with TMJ
arthritis across all reports is a reduced mouth-opening
capacity4,7,11. Even patients with early TMJ arthritis without
structural damage have significantly reduced mouth-open-
ing compared to healthy controls7. It would be intriguing to
use mouth-opening capacity to preselect patients with a high
probability of TMJ arthritis already before MRI. However,
as Stoll, et al demonstrate very nicely, a single mouth-open-
ing measurement is not able to predict or exclude TMJ
arthritis because of the large interindividual variability of
this measure. Still, one may speculate that maximal
mouth-opening capacity may one day be a helpful tool to
follow a patient during the JIA disease course, as a decrease
from an individual baseline measurement may be a sensitive
sign for new onset or a flare of TMJ arthritis. To have
age-and sex-related percentiles of mouth-opening capacity
— similar to other growth percentiles used in pediatrics —
would therefore be a most helpful tool.

An important limitation of the current study is the lack of
information about the 195 patients who did not have TMJ
MRI scans. From the experience of everyday work with JIA
patients one would assume that there is almost certainly a
bias by indication, but the lack of data about the total cohort
makes it impossible to estimate the extent of this bias.
However, knowing that the peak age at onset of JIA is
around 2 years of age, the relatively old mean age at exam-
ination despite a relatively high number of newly diagnosed
patients and a short mean disease duration all point towards
a bias with fewer MRI scans performed in very young
patients who would need sedation.

In contrast to all previous studies, where early disease
onset and longer disease duration were associated with TMJ
arthritis, Stoll, et al found a higher percentage of TMJ
involvement in children with older age at onset and shorter
disease duration. These findings must be carefully weighed:
most studies rely on conventional radiographs and/or clini-
cal signs for the diagnosis of TMJ involvement. The diag-
nosis of TMJ involvement with these modalities actually
relies on structural damage caused by TMJ arthritis. As
accrual of damage increases with longer disease duration, a

combination of early diagnosis and long disease duration
would be expected to be associated with TMJ damage. In
contrast, in the current study the diagnosis was based on
MRI findings, a method highly sensitive for inflammatory
signs even without structural damage. While nearly every
patient with TMJ involvement had signs of active inflam-
mation, only 27% had chronic changes. Also, the disease
duration was shorter, with a mean of only 2.5 years, com-
pared to 6.9 years in the study of Cannizzaro, et al11 and 5
years in the study of Twilt, et al4. In addition, there was a
high percentage of patients with < 3 months’ disease dura-
tion, who inevitably have a higher chance of active disease
because they may not yet have started treatment, or their
systemic medication may not have had time to develop its
full effect. In summary, the seeming contradictions with
results of previous studies may be related to the characteris-
tics of the cohort (possible bias towards inclusion of older
children not needing sedation; short disease duration) and
the diagnostic method used (MRI).

The study of Stoll, et al very precisely shows why a
 single measurement of mouth-opening will not help to dis-
tinguish between patients with and those without TMJ
involvement. It confirms some previous findings while
questioning others, and leaves us with the insight that TMJ
arthritis remains a problem in children with JIA, and we are
only just discovering how much we don’t know about it.
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