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Background: A review of literature revealed that, although the involvement of temporomandibular
joint (TMJ) in rheumatoid arthritis (RA) patients is not uncommon, variation in presentation persist.
Comparative studies of bony changes in the right and left TMJ with the right and left peripheral
hand (Metacarpophalangeal-MCP)/wrist joints have not been done, to the best of our knowledge.
Materials and Methods: In this cross-sectional study, the temporomandibular and hand (MCP)
and wrist joints of fifteen rheumatoid arthritis patients were evaluated with questionnaires, clinical
and lab assessment and radiographically using conventional radiographs and computed tomography.
Students t-test was applied for the statistical analysis of the data obtained and a P value of 0.05 was
considered as statistically significant.
Results: Comparisons between the right TMJ with right MCP/wrist joint and left TMJ with left
MCP/wrist joint did not reveal statistically significant results. Radiographically, flattening and erosions
were the common manifestations. MCP joints were more affected than the wrist, but whenever
the wrist was involved, it was more likely to be bilaterally affected.
Conclusions: Although the TMJ showed osseous changes of a higher grade than the hand (MCP)
and wrist joints radiographically, it was observed that patients were more aware of the peripheral
joint discomfort. There were no significant differences between TMJ and peripheral joints on both
right and left sides.
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INTRODUCTION
The temporomandibular joints (TMJ) or the
craniomandibular joints are one of the important
joints in the body which may be subjected to disease
processes like degeneration and inflammation.
The commonest of the inflammatory joint diseases
is Rheumatoid Arthritis (RA) which is a chronic
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multisystem disease. The disease is characterized by a
pathologic immune response that affects the synovial
cells, cartilage and bone resulting in joint destruction
and permanent disability.
It is not specific to any particular race or region, the
prevalence being 1-2% of the population world wide.
Females are three times more prone for affliction than
males. Although, it can occur at any age, the peak
incidence is during the fourth and sixth decades of
life. RA often affects the peripheral small joints like
the fingers and toes, eventually involving other joints
like knee and shoulder.[1-4] Studies of the incidence
of TMJ symptoms in RA have shown wide range of
figures of involvement varying from 2-86%.[2-5]
The position and relative anatomy of TMJ and its
surrounding structures requires a skillful and accurate
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technique of imaging for a detailed study. The first
reported formal study of TMJ in RA was done by
Cadenat and Blanc (1958) in fifteen patients, which
revealed radiographic changes in the TMJ, as well as
other joints. The frequency of radiologic findings in
the TMJ has been reported to be between 19% and
84% in patients with RA.[6] Also, studies thus far have
revealed an involvement of TMJ in RA with many
patients having significant changes radiographically,
but less clinical signs and symptoms when compared
to the peripheral joints.

limitation) of movement, pain in the joint proper or
while biting, audible or palpable clicking of joints
were recorded. Examination of the mouth was carried
out at the same time as the clinical examination of
the joint. Any occlusal discrepancies were noted.
Examination of hand/wrist joints for soft tissue
swelling, pain, limitation of movement, tenderness to
palpation, difficulty in performing simple functions
like writing or picking up objects and deformities was
done. In all cases, only abnormalities present at the
time of examination were recorded.

With this in mind, a study was undertaken to evaluate
radiographically the extent of TMJ involvement
as compared to hand (MCP)/wrist joints in RA
patients by using conventional and modern imaging
techniques. Also, an assessment of the TMJ’s and
peripheral joints on the right and left sides was done,
to ascertain, if certain joints were more prone to
disease processes, based on functional inequalities.

Laboratory tests involving erythrocyte sedimentation
rate (ESR-westergren’s method) and RA test using the
Rhelax Rf slide test kit (Tulip, India) was used in this
study for the determination of rheumatoid factor.

MATERIALS AND METHODS
This study was approved by the ethics committee of
SDM College of Dental Sciences, Karnataka, India.
Fifteen patients in the age group of 20-60 years
(11 females and 4 males) were selected for this
study, out of a referral pool of patients from the Oral
Medicine, Rheumatology and Orthopaedics clinics.
Informed consent was obtained from all the patients.

Inclusion criteria

Patients with a diagnosis of RA according to the
American Rheumatism Association’s Revised Criteria
for Rheumatoid Arthritis.[7] Only patients over the age
of 18 were included.

Exclusion criteria

Patients with joint involvement other than the TMJ/
hand (MCP) and wrist joint were not included.
Patients with myofascial pain, TMJ ankylosis,
headache, patients with known history of previous
trauma, cervical spondylosis and pregnant females
were not included.
Detailed case history as per the questionnaire was
taken. As the patients were known RA patients, the
primary focus was to ascertain the onset, duration, site,
type of symptoms like pain, limited/altered movement
of the hands and jaw etc. Visual Analog scale was
used. Patients were also questioned on psychosocial
history and any prior treatments undertaken. Clinical
assessment of TMJ for function and range (deviation/

Radiographic evaluation of the TMJ was carried out
using the conventional projections, transcranial and
OPG and advanced computed tomography (CT).
Posteroanterior view (PA) of the hand and wrist joints
was also taken.
Transcranial views of right and left TM joints of
all patients were taken using Siemens Vertix 100
extraoral radiographic machine with a setting of 70-72
mAs and 74-82 KVp on an average.
Orthopantomographs were taken using the Villa
rotograph machine with a machine setting of 70-75
KVp and 60 mAs.
Ten patients were subjected to CT scans using the
Toshiba 2D CT scanner model- 300 S and with a
machine setting of 150 KVp and 250 mAs on an
average. Slices of 2 mm thickness were taken in both
the coronal and axial sections. The remaining five
patients were not willing for CT examinations.
PA views of the hand and wrist were made with the
Siemens Vertix 100 extra oral radiographic machine
with a setting of 55 KVp and 6-8 mAs on an average.
Detailed analysis of the hand and wrist radiographs
was performed based on Larsen’s gradings[8]
[Table 1]. For the TMJ, the gradings were restricted
to the condyle proper, as the glenoid fossa could not
be clearly visualized in all the radiographs. Since the
anatomy of the TMJ is different from that of the hand
and foot joints, a modification of the grading system
proposed by Larsen et al.[8] was made for the TMJ
[Tables 2 and 3].[9] These radiographs were assessed
individually by a medical and oral radiologist. During
the process of deliberation the conclusion arrived at
by the examiners were noted.
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Table 1: Radiographic interpretation (gradings) of
hand and wrist joints from PA view

Table 2: Modified grading system for evaluation of
TMJ radiographs[9]

Patient no.

Grades

Interpretation

Definition

Grade 0

Normal
condition
Slight
abnormality

Well-defined with convex cortical
outline of the bony joint surfaces
Single minor changes such
as osteophytes, flattening and
sclerosis: this grade includes
joints with findings interpreted as
uncertain
Definite minor changes such as
erosion and cyst
Erosion and local change in
form of either the mandibular or
temporal joint components such
as a V-shaped tubercle
Extensive erosions of both condyle
and the temporal joint component
extending through the entire joint
mediolaterally
Total erosion of the condyle
with disappearance of articular
surfaces or ankylosis

MCP
Right

MCP
Left

Wrist
Right

Wrist
Left

0
0
0
0
2
1
2
0
1
1
3
1
0
0
0

0
0
1
1
2
2
2
1
0
0
1
2
0
0
1

0
0
0
0
1
1
2
0
0
1
3
0
0
0
1

0
0
0
0
1
4
2
0
0
1
0
0
0
0
1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Student’s t-test was applied for the statistical analysis
of the data obtained.

RESULTS

Grade II
Grade III

Of the 15 patients taken randomly, 11 (73.3%) were
females and 4 (26.6%) were males. Ten patients (67%)
were seropositive for rheumatoid factor. Values higher
than 20 mm for ESR have been taken as abnormal
i.e. 13 patients (87%), thereby showed abnormal values.
Comparison of the TMJ with the hand (MCP) and
wrist on the right and left side did not reveal any
statistically significant results. The results were not
significant when the individual joints were compared
on the right and left sides [Tables 4 and 5].
It was however noticed that hand (MCP) joints
were more frequently affected when compared to
wrist joints and when the wrist was involved, it was
bilaterally involved [Figure 1].
Comparison of the mean gradings of the TMJ and
MCP and wrist joints on the right and left side
indicated a higher grade on left side [Figure 2].

DISCUSSION
Rheumatoid arthritis is a chronic destructive
inflammatory disease process known to commonly
affect the peripheral joints. This results in joint
effusion, swelling, pain, limitation in movement

Definite early
abnormality
Moderate
destructive
abnormality

Grade IV

Severe
destructive
abnormality

Grade V

Mutilating
abnormality

Table 3: Radiographic interpretation (gradings) of
TMJ from transcranial, OPG and CT
Patient no.

The study was carried out in the proposed manner
and the data was statistically analyzed.
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Grade 1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Transcranial

OPG

CT

Right

Left

Right

Left

Right

Left

2
0
1
1
0
2
2
1
0
1
1
0
2
0
2

1
1
1
1
1
2
2
1
2
1
1
0
2
0
0

2
1
1
1
0
1
2
1
0
1
1
0
3
0
2

1
2
1
1
3
2
2
1
1
1
0
0
2
0
1

1
2
1
1
1
2
1
1
1
1
-

2
2
2
2
1
2
2
2
2
0
-

and deformities. The TMJ like the peripheral hand
and wrist joints can be a site for chronic synovial
inflammation. TMJ involvement in RA results in
clinical symptoms like pain, swelling, crepitation,
stiffness and limitation in jaw movement.[10]
Radiography is a frequently used diagnostic aid to detect
and assess disease severity and response to treatment.
The radiographic findings ascribed to RA in the TMJ are
erosion and flattening of the condylar head, limitation of
movement, marginal proliferations and sclerosis.
In this study, the temporomandibular joints of
15 patients (30 joints) with definite RA were
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Table 4: Comparison of right TMJ (Transcranial and OPG) with right hand (MCP) and wrist and comparison
of left TMJ (Transcranial and OPG) with left hand (MCP) and wrist
Side

Method

Mean

SD

t-value

P

Significance

R

MCP
Transcranial
Wrist
Transcranial
MCP
OPG
Wrist
OPG
MCP
Transcranial
Wrist
Transcranial
MCP
OPG
Wrist
OPG

0.73
1.00
0.6
1.00
0.73
1.067
0.6
1.067
0.86
1.06
0.6
1.06
0.86
1.2
0.6
1.2

0.961
0.8451
0.910
0.8451
0.961
0.8837
0.910
0.88837
0.8338
0.7037
1.1212
0.7037
0.8338
0.8619
1.1212
0.8619

1.1919

>0.05

NS

1.2053

>0.05

NS

0.9659

>0.05

NS

1.3777

>0.05

NS

0.6859

>0.05

NS

1.3004

>0.05

NS

1.0609

>0.05

NS

1.5877

>0.05

NS

R
R
R
L
L
L
L

Table 5: Comparison between right and left sides
of hand and wrist joints and TMJ
H/W
H/W
TMJ
TMJ
TMJ

R
L
R
L
R
L
R
L
R
L

MCP
Wrist
Transcranial
OPG
CT

0.73
0.86
0.6
0.6
0.8451
0.7037
0.8837
0.8619
0.4216
0.6749

0.961
0.8338
0.910
1.1212
0.8451
0.7037
0.8837
0.8619
0.4216
0.6749

0.1237

>0.05

NS

0

>0.05

NS

0.1939

>0.05

NS

0.4032

>0.05

NS

1.8849

>0.05

NS

compared with their hand (MCP) and wrist joints to
assess the degree of involvement in each case using
the transcranial radiograph, OPG and CT scans. Of
the 15 patients, 11 (73%) were females and 4 (23%)
were males, in the ratio of 2.7:1. This incidence rate
indicates that RA affects women approximately three
times more than men and is consistent with the well
documented findings of other authors.[11-14]
The mean age of incidence of rheumatoid arthritis in
this study is 34.5 years. This finding is comparable
with that of the age of patients (35) in the study
conducted by Mc Carthy[11] but not in agreement
with that of 55 years of Ogus[12] and 56.4 years of
Syrjanen.[3] This disparity could be because of the
difference in sample size, the higher age group and
also the racial differences in other studies.
It was observed that although all the patients presented
with complaints of either swelling, morning stiffness
or limitation of movement of the MCP and wrist
joints, the TMJs were symptomatic in five patients
only (33%). TMJ symptoms were less noticed by the

patient who has more stiffness and pain with visible
inflammatory signs in other joints. Also, patients often
attributed TMJ symptoms to tooth related problems.
In this study, other symptoms of TMJ involvement
like restriction in mouth opening was not observed
which is consistent with previous reports.[5,12]
Most studies indicate that TMJ lesions found
radiographically vary in frequency from 50% to 80%
in RA.[15] In this study, conventional methods revealed
that 13 RA patients (87%) had radiographic evidence
of TMJ abnormalities (from slight to marked) in one
or both TM joints, which is in consonance with the
previous studies.[12,16] However, bilateral presentation
was observed in 9 (60%) and 10 (67%) patients with
the transcranial and OPG, respectively. Symmetric
involvement of both right and left joints have been
reported in previous studies as well.[12,13]
CT scans were performed to assess whether any
additional radiographic changes could be observed in
the TMJ and to confirm the accuracy of the findings
obtained with transcranial and OPG. It was found that
all the patients exhibited radiographic abnormalities,
with 9 (90%) patients showing bilateral presentation.
The present study shows that flattening [Figure 3] and
bone erosion of the condyle was the most common
radiographic manifestations. Of the 15 patients i.e. 30
joints evaluated, transcranial view revealed involvement
of 9 TM joints (30%) as erosions and 16 joints (44%)
as flattening. This was followed by osteophytes/
marginal proliferations seen in 3 joints (10%) and
subcortical cyst in 1 joint (3%). Sclerosis and ankylosis
could not be visualized from this technique.
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CT scans of all the ten patients showed either mild
or moderate involvement of the temporomandibular
joint. The higher incidence of positive findings
like erosions and joint space narrowing observed
in this study is comparable with other studies
[Figures 4 and 5].[17,18]

Figure 1: No of patients with unilateral/bilateral/normal joint
involvement of the hand- MCP and Wrist and TMJ- as visualised
from Transcranial (trans), OPG and CT
1.8

1.7

1.6

Mean Grading

1.4
1.2

1.2
1

1

1.2

RIGHT
LEFT

1.06 1.067

0.86
0.8 0.73
0.6 0.6

0.6
0.4
0.2
0
MCP

WRIST

TMJ - TMJ - OPG TMJ - CT
TRANSCRANIAL

Figure 2: Bar graph showing the radiographic mean gradings
across TMJ’s and peripheral joints

Figure 3: OPG showing flattening of the temporomandibular
joint on the left side with normal right TMJ

In OPG, 9 joints (30%) revealed bone erosions,
flattening in 14 joints (46%), osteophytes in 2
joints (6%) and cyst in 1 joint (3%). No other
radiographic abnormalities could be detected. The
low frequency of erosions in the present study is
comparable with the finding of less involvement of
24% of the joints in the study by Syrjanen, 1985.
S36
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The analysis of the data revealed possibility
of a relationship between TMJ abnormalities
and the duration and severity of disease. It was
observed that in long standing cases, there was
a corresponding increase in degree of structural
changes as evidenced in radiographs. In this
study, 4 of the 5 patients with TMJ symptoms
had duration of disease exceeding 3 years. This
may be attributed to the fact that as the disease
progresses the chronic inflammatory process results
in increased joint destruction. The most common
radiographic findings are erosion and flattening of
the head of the mandible and articular fossa and
reduction of the joint spaces, usually noticed 5 to
10 years after the onset of symptoms.[19,20]
The hand (MCP) and wrist joints of all the patients
exhibited radiographic abnormalities on both right
and left sides [Figure 6]. Interestingly, it was noted
that MCP joints were more affected than the wrist,
but whenever wrist was involved, it was more likely
to be bilaterally affected and showed a greater
grade on radiographs. The most common findings
were erosions, flattening and decreased joint space.
However, one patient presented with ankylosis of
the wrist joints on the left side. This patient aged
60 years had suffered from the disease for more than
10 years.
Upon evaluation of the data obtained from this study,
it was found that the TMJ and the hand (MCP) and
wrist joints of patients with rheumatoid arthritis
exhibited similar radiographic abnormalities on both
right and left sides. This finding is consistent with
the findings of Akerman et al., in 1991[21] where they
found no significant differences between the changes
in TMJ and hand (MCP) and wrist joints.
Functional inequalities, if any, owing to the use of the
right side over the left in the peripheral joints does
not seem to have any significance with regard to the
extent of disease progression. In the TMJ, functional
movements like chewing on the right or left side more
than the other also does not cause a corresponding
increase in disease activity as evidenced by
radiographic findings.
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common manifestations seen on radiographs. Though,
87% of patients had definite radiographic changes in
the TMJ, only 33% of them had clinical symptoms
such as pain on biting followed by tenderness to
palpation.
Few studies have compared radiographically the bony
changes in right and left TMJ’s with the right and left
hand (MCP) and wrist joints in Rheumatoid Arthritis
patients. Although, statistically insignificant results
and sample size limits this study, it is worthwhile to
note that most RA patients exhibit similar TMJ bony
changes along with peripheral joints.
Figure 4: Coronal CT showing erosive changes and decreased
joint space of right and left TMJ’s
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