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MRI in a case of osteosarcoma in the temporomandibular joint
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Osteosarcoma of the temporomandibular joint (TMJ) is rare. We report a case of osteosarcoma
in the TMJ of a 62-year-old female, pre-operatively diagnosed to have a benign tumour, and
discuss the usefulness and limits of MRI using a TMJ coil as a diagnosis.
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Introduction

Osteosarcoma accounts for approximately 20% of
primary bone tumours." The most common sites are
the long bones, particularly in adolescent patients,
with the majority occurring in the distal femoral met-
aphysis, proximal tibia and humeral metaphysis.'
Lesions of the jaw are uncommon, and most are
regarded as being variants of osteosarcoma, repre-
senting about 6% of the total." Tumours occur in the
mandible as frequently as in the maxilla. The body and
the angle are the most commonly affected sites in the
mandible.”

Osteosarcoma of the jaws generally occurs in the
third decade of life, in contrast to osteosarcoma of the
long bones, which is more common in the second de-
cade of life.”

MR is superior to CT in detecting soft-tissue exten-
sion and bone-marrow extension of the malignant bone
tumours.’ There are a few reports on temporomandib-
ular joint (TMJ) osteosarcoma.* but they do not de-
scribe the TMJ disc or disc—condyle relationship.

We report a case of TMJ osteosarcoma in a senior
patient and discuss the findings obtained by MRI using
a TMIJ coil, with special emphasis on the disc and
disc—condyle relationship.
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Case report

In April 2011, a 62-year-old female noticed swelling of
the left cheek. The swelling seemed to have disappeared
after application of anti-inflammatory analgesic plaster.
In July 2011, the swelling reappeared, and she visited
a local hospital. She complained of disorders of the left
masseter muscle and the left digastric muscle, although
the TMJ did not have trismus or emit any abnormal
sounds. She was diagnosed with a masticatory muscle
disorder and was administered an analgesic drug. The
pain disappeared, but the swelling increased. MRI with
a head coil revealed a mass at the left TMJ. She was
then referred to our hospital for further examination in
August 2011. There were no signs of pain, sound, swelling
at the TMJ or trismus. The maximum mouth opening
length was 42 mm.

MRI (1.5T; GE Healthcare, Milwaukee, WI) was
performed with a TMJ coil. MR images were acquired
in the parasagittal of the condyle to detect the disc and
disc—condyle relationship. MR images showed a rela-
tively well-defined lesion situated around the condyle
and in the eminence of the left TMJ (Figures 1-3). The
lesion showed inhomogeneous intermediate signal in-
tensity on the 7} weighted image (Figure la) and in-
homogencous intermediate signal intensity on the 75
weighted image (Figure 1b). The lesion was slightly
enhanced on the contrast-enhanced 7'} weighted image
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Figure 1 MR images show a relatively well-defined lesion around the
condylar head and in the eminence of the lateral part of the
temporomandibular joint on the left side. (a) The lesion shows in-
homogeneous intermediate signal intensity on 7' weighted image. (b) The
lesion shows inhomogeneous intermediate signal intensity on 7, weighted
image. (c) The lesion shows slight enhancement on the contrast-enhanced
T weighted image.
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(Figure 1c). The disc position was normal on the T
weighted image (Figure 2a). The condylar head and
the disc moved under the eminence in the mouth-
opened position on the 7 weighted image (Figure 2b).
The T weighted image revealed a relatively well-defined
lesion around the condylar head (Figure 2b). The
upper and the lower joint spaces did not have any
areas with a low signal intensity (Figure 2). On the
contrast-enhanced 7, weighted image, the lesion in
the anterior of the condylar head did not show con-
tinuity with the lesion in the eminence (Figure 3a).
There was an area in the posterior of the condylar
head showing low signal intensity on the contrast-
enhanced T weighted image (Figure 3b). The cortex
and the bone marrow of the condylar head showed
a normal signal intensity (Figures 1-3). 77 and T,
weighted images did not reveal any areas with low signal

(b)

Figure 2 The central part of the temporomandibular joint. (a) The disc
position is normal on the 7' weighted image. The cortex and bone marrow
of the condylar head appear normal on 7', weighted image. (b) The con-
dylar head and the disc move under the eminence in the opened position.
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(b)

Figure 3 MR images of the medial part of the temporomandibular
joint. (a) The contrast-enhanced 7 weighted image shows no
continuity between the lesion in the anterior of the condylar head
and the eminence in the closed position. (b) Area in the posterior of the
condylar head showing a low signal intensity on contrast-enhanced 7}
weighted image (arrow).

intensity in the joint spaces. Synovial chondromatosis
was not suspected since there were no signs of calci-
fication. Under the pre-operative diagnosis of a be-
nign tumour, in November 2011, we started to
perform surgery to remove the lesion. However, the
intraoperative rapid diagnosis indicated that the tu-
mour was malignant, and we had to discontinue the
procedure. Histopathological analysis indicated os-
teosarcoma of the TMJ (Figure 4).

In January 2012, we performed boron neutron cap-
ture therapy (BNCT) because the lesion appeared to
have invaded into the cranial base, and surgery was not
considered an option. The patient is being followed up
in the outpatient clinic without any signs of recurrence
as of March 2013.
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Discussion

Tumour and tumourous masses rarely arise as primary
lesions in the TMJ. A mistaken diagnosis is often made
since the patients with TMJ tumours present with unilat-
eral facial swelling, external auditory canal obstruction or
chronic TMJ dysfunction, which are also symptoms
of more common disorders. The delay in diagnosis
has been reported to range from 3 months to 8 years.’

Osteosarcoma is rare in the TMJ. A patient complain-
ing of pain in the TMJ region will be diagnosed with a TMJ
disorder. Our patient was initially diagnosed with a masti-
catory muscle disorder. The pain disappeared after ad-
ministration of an analgesic drug, but the swelling
increased. MRI using a TMJ coil demonstrated a relatively
well-defined mass situated around the condylar head and in
the eminence of the left TMJ. MRI using a TMJ coil
showed that the disc position was normal, and the cortex
and the bone marrow of the condylar head were normal.
There were no areas with a low signal intensity on 7 and
T, weighted images in the joint spaces. There were no
findings suspicious of calcifications. MR1 is superior to CT
in distinguishing the margins of the tumour. Periosteal
new bone growth appears as a low intensity area on
various MRI sequences.* Thus, we did not suspect sy-
novial chondromatosis or a lesion with osteoblastic
reaction. Osteosarcoma resembling osteoblastoma or
parosteal osteosarcoma might mimic benign bone
growth, aggressive osteoblastoma or osteochondroma,
but the presence of a soft-tissue component and bone
marrow extension will be a clue.®

However, in our case, there was no bone marrow
extension on the MR images and the lesion was rela-
tively well defined. On the MR images, the lesion in the
anterior of the condylar head did not show continuity
with the lesion appearing in the eminence of the left
TMJ (Figure 3). The presence of continuity would have
been suggestive of intraosseous infiltration into the
eminence, and the lesion might have been diagnosed as
a malignant tumour.

Figure 4 Chondroid matrix is predominant in the tumour. The
tumour cells show variation in size and shape [haematoxylin and
eosin; bar, 100 pm].
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dos Santos and Cavalcanti* reported MR images of
TMJ osteosarcoma obtained using a head coil but did
not describe the disc or relationship between the disc
and the condyle. Since we performed MRI using the
TMJ coil with contrast enhancement, the MR images
were acquired from the parasagittal of the condyle. The
disc position was normal (Figure 2a), and the condylar
head and the disc moved under the eminence in the
mouth-opened position (Figure 2b). The upper and the
lower joint spaces did not have any areas showing a low
signal intensity (Figure 2). MRI using the TMJ coil was
useful to demonstrate the disc, the relationship between
the disc and the condyle, the movement of the disc and
the joint spaces. MRI using a TMJ coil might be helpful
in detecting lesions in the TMJ.

BNCT is a form of high linear energy transfer radiation
therapy. With this type of treatment, high radiation doses
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can be selectively delivered to tumour cells without caus-
ing serious damage to the normal surrounding tissue,
utilizing the high boron 10 (10B) accumulation that occurs
in the tumour.” For patients with the cancer infiltrating
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surgical margin, but BNCT makes it possible to be cured
because of tumour selectivity.® 26 patients with head and
neck malignancy, including sarcoma, were treated with
BNCT. BNCT was effective in 22 of 26 patients.® The
lesion in this patient appeared to have invaded into the
cranial base, and surgery was not considered an option.
Thus, BNCT was selected to cure this patient. There were
no signs of recurrence during the follow-up.

With BNCT, it was possible to preserve important
structures and function. BNCT might be useful in
treating tumour infiltrating important structures, and it
might be considered to be good prognosis.
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