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Introduction

Rheumatoid Arthritis (RA) is an
autoimmune destructive inflam-
matory disorder. It may lead to
significant problems concerning
the quality of life depending on
the number and localization of
the joints involved. Temporo-
mandibular joint (TMJ) involve-
ment in RA was first reported in
1874 by Garrod.1 Bannatyne2

(1898) found clinical symptoms
of TMJ involvement in 69% of
239 patients.

TMJ involvement in RA ranges
from 4.7% to 85%.3,4 This may
manifest as joint pain, restriction
in range of movement and even
locking of the joint.

Magnetic Resonance Imaging
(MRI) is the best non-invasive, non-
ionizing investigation modality in
TMJ disorders.5 The present study
investigated the clinical, labora-
tory and MRI findings of 43 RA
patients and correlated the findings
concerning the involvement of the
TMJ. 

Materials and methods

The study was conducted between
September 2005 and June 2006
in the Physical Therapy and
Rehabilitation (PTR) and Oto-
rhinolaryngology Clinics of our
hospital and 43 RA patients
(37 females, 6 males) were
included. The diagnosis of RA was

based on the American College of
Rheumatology 1987 revised RA
criteria.6 The inclusion criteria
for TMJ involvement were joint
pain provoked or aggravated by
mandibular movement combined
with crepitation or intermittent or
chronic locking. Patients were
informed about the aim and proce-
dures of the study and written con-
sent was obtained. On the day the
TMJ evaluation was carried out,
the patient was examined by the
PTR physician, the RA status was
evaluated and the following was
recorded: duration of the disease
(time elapsed since the first RA
symptoms appeared), number of
tender joints, number of swollen
joints, duration of morning

Temporomandibular joint involvement in rheumatoid arthritis: correlation of
clinical, laboratory and magnetic resonance imaging findings

I. Ozcan*, K. M. Ozcan*, D. Keskin**, S. Bahar***, S. Boyacigil**** and H. Dere*

*4th ENT Clinic, Ankara Numune Education and Research Hospital, Ankara, Turkey; **Physical Therapy and
Rehabilitation Clinic, Ankara Numune Education and Research Hospital, Ankara, Turkey; ***Gemerek State Hospital,
Sivas, Turkey; ****Radiology Clinic, Ankara Numune Education and Research Hospital, Ankara, Turkey

Key-words. Rheumatoid arthritis; temporomandibular joint; magnetic resonance imaging

Abstract. Temporomandibular joint involvement in rheumatoid arthritis: correlation of clinical, laboratory and mag-
netic resonance imaging findings. Objective: Rheumatoid arthritis is a systemic autoimmune disorder that involves many
body joints including the temporomandibular joint. The frequency of temporomandibular joint involvement based on
clinical and radiological findings is rather diverse and involvement may manifest as pain, restricted range of movement
and locking of the joint. The aim of this study is to investigate and correlate the clinical, laboratory and magnetic reso-
nance imaging findings in patients with rheumatoid arthritis.
Methodology: The temporomandibular joint involvement in 43 patients with rheumatoid arthritis, whose diagnoses were
based on the revised 1987 criteria of the American College of Rheumatology, were evaluated using clinical examination,
laboratory findings and magnetic resonance imaging.
Results: Temporomandibular joint involvement was clinically observed in 28 patients (65.1%), and radiologically in 33
patients (76.7%). The most frequent physical examination finding, a “click” in the joint upon opening of the mouth, was
found in 21 (48.8%) patients. The most frequently observed radiological finding was synovial proliferation seen in 22
(51.1%) patients. A statistically significant correlation was observed between erythrocyte sedimentation rate and the
findings on magnetic resonance imaging; between the rheumatoid factor results and physical examination findings; and
between the findings of the physical examination and magnetic resonance imaging.
Conclusion: The erythrocyte sedimentation rate, the rheumatoid factor results, and the findings on magnetic resonance
imaging were found to be important in indicating temporomandibular joint involvement in rheumatoid arthritis. Further
studies are necessary to specify the risk factors in more detail.



20 I. Ozcan et al.

stiffness, medications used, serum
levels of IgM Rheumatoid Factor
(RF), Westergren erythrocyte
sedimentation rate (ESR), White
Blood Cell (WBC) count and C-
reactive protein (CRP). Patients
underwent a visual analog scale
(VAS) evaluating general disease
activity. The Disease Activity
Score (DAS 28) was calculated in
accordance with the published
guidelines based on the tender
28 joints, swollen 28 joints, ESR
and VAS evaluation.7,8 The
patients’ TMJ-related history and
physical examination was carried
out by an otorhinolaryngologist.
Patients were given a form to
record any diurnal or nocturnal
pain in both temporo-mandibular
regions at rest, upon mouth-
opening, or while eating; and any
locking of the jaw. At TMJ
examination, any pain or
tenderness on palpation of the
joint and masticatory muscles was
recorded. Both TMJ joints were
scored assigning 1 point for each
positive finding (click or crepita-
tion) upon auscultation of the joint
with the help of a stethoscope on
at least three occasions of mouth
opening, and moving the
mandible anteriorly and laterally.
The interincisal distance was mea-
sured. In addition, any mandibular
deviation and condyle locking
upon mouth opening were
recorded.

All patients were radiologically
investigated using T1A spin echo
(TR 400, TE 11.3 msec), and T2A
gradient echo (TR 420, TE 14, FA
15) sagittal oblique sequences,
T2A coronal gradient echo
sequences (TR 420, TE 14, FA
15), and fat suppression following
intravenous contrast injection
T1A spin echo (TR 440, TE 14)
sagittal oblique sequences. Matrix
thickness was 256�224 mm, and

the slice thickness of the
sequences was 3 mm. FOV was
10�10. (1.5 Tesla Signa EXITE
GE Medical Systems, Milwaukee,
WI, USA). MRI findings con-
cerning synovial proliferation,
TMJ narrowing/effusion, severely
destroyed disc (very irregular
shape of disc), anterior disc luxa-
tion without reduction (ADLWR),
mandibular condyle pathology
(flat/osteophyte/sclerosis/irregu-
lar/erosion) were evaluated by a
radiologist who was not informed
about the rheumatologic and
TMJ findings of the patient. One
point was added for each positive
finding in order to reach a final
evaluation score.

All statistical correlations were
done with the help of SPSS 10.0
(Chicago, IL. USA) using the
Spearman’s rho test. The p-value
of statistical significance was set
at p < 0.05.

Results

Of the 43 patients included in the
study, 37 were females and
6 males, with the mean age of
51.9 years (range from 26 to 72).
Their mean RA follow-up dura-
tion after diagnosis was 8.5 years.
The medications used by the
patients are listed in Table 1. The

laboratory results and physical
examination findings of the
patients are shown in Table 2. RF
was positive in 31 patients
(72.1%). 

MRI findings are listed in
Table 3. Considering the clinical-
criteria mentioned above,
28 patients (65.1%) had TMJ
involvement, and based on MRI
findings 33 patients (76.7%) had
TMJ involvement. The most
frequently encountered physical
examination findings were TMJ
click and crepitation upon
opening of the mouth, seen in 21
(48.8%) and 19 (44.1%) patients,
respectively. TMJ click upon
opening the mouth was seen in 11
(25.6%) patients bilaterally and in
10 (23.2%) patients unilaterally.
Also the crepitation upon opening
of the mouth was found unilateral-
ly in 10 (23.2%) and bilaterally in
9 (20.1%) patients. Based on MRI
investigations, the most frequently
encountered finding was synovial
proliferation, found in 22 (51.1%)
patients (Figure 1).

There was a statistically sig-
nificant correlation between the
patients’ physical examination
scores and MRI scores (p =
0,044). Similarly, a statistically
significant correlation was found
between the ESR values and MRI

Table 1

The drugs used by the patients

Drug Number of patients (%)

Corticosteroids 17 (39.5)
NSAID 8 (18.6)
Biologic agent 1 (2.3)
DMARD 39 (90.7)

Methotrexate 33 (76.7)
Sulfazalazine 8 (18.6)
Anti-malarial 7 (16.3)
Leflunomide 6 (13.9)

NSAID: Non-steroidal anti-inflammatory drugs, DMARD:
disease modifying anti-rheumatic drugs, Biologic agent:
Tumour necrosis factor alpha antagonist.
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scores of the patients (p = 0,031).
In addition, correlation of physical
examination scores and RF values

yielded a statistically significant
relation (p = 0,046) (Table 4).
There was a statistically signifi-

cant correlation between tender
and swollen joints with the ery-
throcyte sedimentation rate and C-
reactive protein (Table 5).

Discussion

The rate of TMJ involvement
in RA varies between 4.7% and
85% depending upon the criteria
and imaging methods used.3,4,9,10

Goupille et al.11 reported 61.5%
whereas Moen et al.12 reported
77.6% based on clinical judgment.
Possible reasons for the difference
in the reported values may be the
different physical examination
and radiological criteria used, the
difference in patient groups (num-
ber, age, gender, race, disease
duration), the difference in criteria
used for classification of the
involved joints, and lack of con-
trol groups for the radiological
evaluation of joint involvement. In
our study, TMJ involvement based
on clinical and radiological (MRI)
criteria was observed in 28
(65.1%) and 33 (76.7%) patients,
respectively, these results being
consistent with those reported in
the literature. 

Koh et al.13 reported that despite
the satisfactory control of the
inflammatory pain in RA, the joint
destruction may still persist and
thus, a routine TMJ examination
of RA patients is important.
Capurso et al.14 suggested a
more careful and multidiscipli-
nary therapeutic approach to RA
patients due to the clear preva-
lence of structural and functional
TMJ involvement. 

Clinical TMJ involvement in
RA patients should be verified
using radiological techniques, as
well. Plain radiographs, computed
tomography (CT) and MRI are the
commonly used modalities, of
which only MRI proved to reveal

Table 2

Laboratory results and physical examination findings

Mean Standard Normal
deviation range

RF (IU/ml) 179.6* 209.5 0-15
ESR (mm/h) 22.8* 13.4 0-10
CRP (mg/dl) 13.2* 19.5 0-5
Morning stiffness (minute) 61.8 67.6
Tender joints 2.1 2.9
Swollen joints 1.2 1,9
DAS 28 3.3 1.2

RF: Rheumatoid Factor, ESR: Erythrocyte Sedimentation Rate, CRP: serum level of C-
reactive protein, DAS 28: Disease Activity Score, * indicates beyond normal range.

Table 3

Magnetic resonance imaging findings of the temporomandibular joints

MRI finding Number of Number of TMJ
TMJ left (%) right (%)

Synovial proliferation 22 (51.1) 22 (51.1)
TMJ narrowing/effusion 4 (9.3) 4 (9.3)
Partial disc displacement 10 (23.2) 13 (30.2)
ADLWR – 1 (2.3)
Severely destroyed disc 5 (11.6) 2 (4.6)
Mandibular condyle pathology
(flat/osteophyte/sclerosis/irregular) 4 (9.3) 7 (16.2)

Erosions in the mandibular condyle 4 (9.3) 3 (6.9)

ADLWR: Anterior Disc Luxation Without Reduction.

Table 4

The statistical values of the comparison between the patients’ physical examination
scores and magnetic resonance imaging scores with the study indices

Physical Correlation MRI Correlation 
Examination coefficient scores coefficient
scores

Study indices p value p value
Age 0.213 0.194 0.402 -0.131
Gender 0.688 -0,063 0.149 -0.224
Disease duration 0.356 0.144 0.918 -0.016
WBC count 0.097 -0.256 0.095 0.258
ESR 0.133 0.233 0.031* 0.329
CRP 0.267 -0.173 0.550 0.094
Morning stiffness 0.928 -0.014 0.577 0.087
DAS 28 0.785 0.044 0.452 0.121
DAS 28 activity 0.596 0.083 0.071 0.278
Physical examination- – 0.044* 0.309

scores
MRI scores 0.044* 0.309 – –
RF 0.046* 0.306 0.187 0.205

WBC: White blood cell, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein,
DAS: Disease activity score, MRI: Magnetic resonance imaging and RF: Rheumatoid
factor, * indicates statistically significant.
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joint abnormalities, especially
early synovial inflammation.11,13,15-19

In addition to being the best
modality, MRI is gaining further
popularity as it is non-invasive and
non-ionizing. Its high cost, how-
ever, is a major disadvantage.
Suenaga et al.17 used a gadolini-
um-enhanced fat-suppression spin
echo MRI modality and reported it
to be a rather useful and reliable
technique in revealing synovial

inflammation and condylar bone
marrow involvement.

MRI findings considered are
synovial proliferation, TMJ nar-
rowing/effusion, ADLWR, disc
degeneration and mandibular
condylar pathologies (flat/osteo-
phytic/irregular/erosive).5,17,20,21

(Figures 2,3). Since partial disc
displacement is encountered in up
to 35% of the normal population,5

it would be inappropriate to

blame RA. Larheim et al.21 found
MRI findings suggestive of TMJ
involvement in 77.8% of their
patients with RA whilst in our
study involvement is 76.7%. We
found 51.1% synovial prolifera-
tion compared to the 45% in 31
symptomatic joints reported by
Suenaga et al.17 The statistically
significant relation between the
physical examination and MRI
scores in our study leads us to rec-
ommend MRI as the radiological
investigation modality of choice
for TMJ assessment. 

Bayar et al.15 found 86.7% RF
positivity in 15 patients whereas
Gynther et al.22 found 63.6%. This
rate was 72.1% in our study,
which is consistent with rates
reported in the literature. 

In correlation studies, factors
found to be related to TMJ dys-
function in RA were advanced
age, prolonged disease, number of
swollen joints, high levels of ESR
and CRP, RF titres, higher number
of DMARD used, and hand/cervi-
cal vertebral radiograph scores.18,23-

25 Goupille et al.24 found a signifi-
cant correlation between clinical
dysfunction scores and ESR 
levels, and between CT scores
and RF levels. Tegelberg25 found a
significant correlation between the
severity of TMJ involvement and
the serum levels of acute phase
reactants. Celiker et al.23 found a
significant correlation between
TMJ involvement and serum RF
levels. Koh et al.13 didn’t find
a significant relation between
TMJ osteo-arthrosis and serum
RF levels. We found a statistically
significant relation between MRI
scores and ESR values, in addition
to the significant relation between
physical examination scores and
RF levels. Further studies are
needed to ascertain the risk factors
in this area.

Table 5

The statistical values of the comparison the patients’ physical examination scores,
magnetic resonance imaging scores, and laboratory findings with the tender and

swollen joints

Tender Correlation Swollen Correlation
joint coefficient joint coefficient

Study indices p value p value

Physical examination 0.953 -0.010 0.387 0.139
scores 

MRI scores 0.133 0.239 0.150 0.229
WBC count 0.575 -0.90 0.438 -0.124
ESR < 0.001* 0.522 < 0.001* 0.548
CRP 0.003* 0.452 0.044* 0.316
RF 0.341 0.152 0.913 0.018
Disease duration 0.872 0.026 0.151 0.229

WBC: White blood cell, ESR: Erythrocyte Sedimentation Rate, CRP: C-reactive
Protein, DAS: Disease Activity Score, MRI: Magnetic Resonance Imaging and RF:
Rheumatoid Factor, * indicates statistically significant.

Figure 1
MRI images of a 46-year-old man with rheumatoid arthritis of 25 years duration. (a) T1-
weighted fat suppressed post-contrast spin-echo oblique-sagittal image in the open
mouth position shows synovial proliferation and minimal contrast enhancement (black
arrow), a synovial cyst on the left articular eminence (white arrow) and an osteophyte in
the anterior part of the condyle (arrow head). (b) T1-weighted fat suppressed post-
contrast spin-echo oblique-sagittal image in the open mouth position shows synovial
proliferation and minimal contrast enhancement (black arrow) and flattening of the
condyle (arrow heads).
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Conclusion

In conclusion, TMJ is one of the
frequently involved joints in RA,
and MRI is the best imaging
modality. The MRI findings, ESR
and RF values of the patients are
valuable parameters for TMJ
involvement. History, physical
examination, laboratory and

radiological findings should be
evaluated together for evaluation
of TMJ involvement in RA
patients.
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