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Abstract

Synovial chondromatosis (SC) is a benign condition characterized by the formation of metaplastic

cartilage in the synovial membrane of the joint, resulting in numerous attached and unattached

osteocartilaginous bodies. SC mostly affects the large synovial joints, especially the knee, hip,

elbow, and ankle, whereas involvement of the temporomandibular joint (TMJ) is rare.

Approximately 240 cases of SC of the TMJ have been reported in the English-language literature

to date. The number of loose bodies varies among patients but usually ranges from the dozens to

around 100. We herein report a case of SC of the TMJ accompanied by approximately 400 loose

bodies in a healthy 53-year-old woman. Such a high number of loose bodies within a small space is

extremely rare. We also include a brief discussion about the differential diagnoses and current

diagnostic approaches to SC of the TMJ. Notably, delayed diagnosis or misdiagnosis is common

because of the nonspecific nature of the presenting complaints.
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Introduction

Synovial chondromatosis (SC) rarely occurs

in the temporomandibular joint (TMJ).

Approximately 240 such cases have been

reported in the English-language literature
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to date,1 but the etiology has not been

completely clarified. The usual clinical

signs and symptoms are restricted move-

ment of the mandible, pain, preauricular

swelling, and crepitation. Delayed diagnosis

or misdiagnosis is common because of the

nonspecific nature of the presenting com-

plaints and the low incidence rate.2 In this

report, we present an uncommon case of SC

of the TMJ accompanied by approximately

400 loose bodies. We also discuss the differ-

ential diagnoses and current diagnostic

approaches to SC of the TMJ.

Case presentation

A 53-year-old woman presented to our

department in June 2011 with a left preaur-

icular swelling. Her chief complaint was

that the swelling had been slowly growing

for about 5 months. Additionally, she com-

plained of pain in the left TMJ area; the

ability to open her mouth was limited, and

each time she opened her mouth widely, she

felt a clicking sensation in the left preauric-

ular area. The patient had no history of

trauma, rheumatoid arthrosis, or septic

arthritis. She revealed that her left TMJ

had become dislocated about 2 years previ-

ously, and the patient had repositioned it

herself; however, there had been no subse-

quent recurrence. Before she presented to

our department, she visited a local hospital

for treatment and underwent a computed

tomography (CT) scan of the TMJ region

(Figure 1). Because this was the first time

the clinicians at that hospital had encoun-

tered such a case, the patient was referred to

our hospital. Physical examination revealed

a preauricular immovable and tender mass

measuring approximately 20� 30 mm, with

medium to somewhat soft firmness. Her

maximal mouth opening was limited to 25

mm, with slight deviation to the left side.

No facial nerve paralysis or hearing distur-

bance was detected.

A CT scan showed multiple small radio-
dense particles surrounding the left condyle,
especially in the anterior region of the left
TMJ capsule. Magnetic resonance imaging
(MRI) was performed in our hospital to
check the condition of the soft tissues sur-
rounding the lesion. This examination
showed an expanded high-signal area,
including the anterior and lateral space of
the left condyle, containing multiple signal-
void particles (Figure 2). The TMJ disc was
in the clinically normal position and no per-
foration was suspected, and the surface of
the left condyle was smooth. According to
the physical examination and radiological
findings, the preoperative diagnosis was
SC of the left TMJ. The patient consented
to undergo hospitalization and surgical
treatment. After being admitted to the inpa-
tient department, the patient underwent
arthrotomy under general anesthesia; the
preauricular approach was chosen to gain
access to the left TMJ. When the TMJ cap-
sule was opened, it discharged a viscous
fluid containing many similarly sized opal-
escent, glistening loose bodies (Figure 3(a)).
Most of the loose bodies were collected,
although some were initially sucked into
the suction unit. The disc was in the correct

Figure 1. Preoperative axial computed tomogra-
phy scan of the temporomandibular joint region.
The image shows radiodense bodies surrounding
the left condyle.
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position without perforation, and the con-
dylar head was smooth; therefore, only
a partial synovectomy procedure was
performed at the affected region of the
synovium. The cavity was irrigated with a
large volume of saline solution. After sur-
gery, we counted up to 400 calcified bodies
(Figure 3(b)), with the largest measuring
approximately 8� 5 mm.

Histological examination revealed
that the excised synovial membrane was
chondrometaplastic and that the
calcified loose bodies were composed of

hyaline cartilage covered by fibrous connec-
tive tissue (Figure 4). The histological find-
ings confirmed the diagnosis of SC of the
left TMJ. A postoperative CT scan showed
no remaining loose bodies (Figure 5).
The patient recovered well after surgery,
and no facial paralysis or hearing loss
was noted. At the 3-month follow-up
appointment, physical examination
revealed no mandibular deviation, maloc-
clusion, or preauricular tenderness, and
her maximal incisal opening was 35 mm.
We conducted follow-up every year after

Figure 2. Magnetic resonance imaging (MRI) of the temporomandibular joint region showing the obviously
expanded joint space. (a) Axial MRI revealing expansion of the anterior joint space (white arrow).
(b) Coronal MRI showing the upper boundary of the mass (white arrowhead).

Figure 3. Surgical views of the left temporomandibular joint (TMJ). (a) During the arthrotomy procedure,
numerous loose bodies could be seen after the TMJ capsule was opened. (b) Loose bodies removed from
the left TMJ capsule (not including the bodies that were lost to the suction unit).
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surgery for 9 years and found no signs of

recurrence.

Discussion

SC is an uncommon benign lesion of the

synovial joint that is especially rare in the

TMJ, where it is seen in only 3% of

reported cases.3 There is a clear female pre-

dominance for the condition.4 Its etiology

remains elusive, but inflammation, trauma,

and joint overuse have been cited as poten-

tial causative factors. The predominant

clinical signs and symptoms are restricted
movement of the mandible, pain, preauric-

ular swelling, and crepitation.5 To establish
a primary diagnosis of SC of the TMJ, the

patient’s complaint history, clinical signs,
and symptoms should be considered along

with the radiographic findings. This condi-
tion is easily misdiagnosed using conven-

tional X-ray examinations because the
small cartilage bodies are usually uncalci-

fied or are <1 mm in diameter.6 When
bone destruction is present at the top of

the joint fossa, CT examination is particu-
larly important because it helps to deter-

mine the scope and extent of bone

destruction at the bottom of the middle cra-
nial fossa and whether the lesion has violat-

ed the brain. For visualization of loose
bodies with a good degree of calcification,

CT examination is far superior to conven-
tional X-ray examination. High-resolution

CT can even detect calcified loose bodies
of <1 mm. However, for loose bodies with

a poor degree of calcification, CT is unsat-
isfactory or ineffective.7 Cone beam CT,

which has a smaller radiation dose than
spiral CT, can also clearly show bone

Figure 4. Histological examination of the loose bodies. Fibrous connective tissue can be seen (hematox-
ylin–eosin, original magnification �100).

Figure 5. Postoperative axial computed tomog-
raphy scan of the temporomandibular joint region.
The image shows the normal structure of the left
condyle: there were no remaining particles.
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changes in the joint area and display calci-
fied loose bodies; however, it is less effective
than spiral CT at displaying soft tissues.8

MRI can show changes in the structure of
the TMJ, including the position of the joint
capsule, joint discs, and joint cavity effu-
sion; it can also show loose bodies with a
low degree of calcification and invasion of
adjacent structures by SC. The characteris-
tic appearances on proton-weighted images
and T2 images have important reference
value for the diagnosis of SC,9 which
mainly manifests as joint cyst enlargement,
joint cavity effusion, and synovial thicken-
ing. The typical “circular” image can be
seen in the lesions, with cartilage nodules
or calcified masses at the center showing
low signal intensity and the surrounding
tissue showing high signal intensity due to
fibrous tissue or effusion. Liu et al.10 eval-
uated the diagnostic accuracy of MRI for
SC of the TMJ and found that the incidence
of MRI-diagnosed SC was in accordance
with that of arthroscopic and open surgery.
They recommended MRI as a relatively
noninvasive and effective diagnostic modal-
ity for detecting SC. Additionally, most
authors report CT and MRI as the most
useful imaging techniques for diagnosis
and surgical planning, especially consider-
ing that SC can spread into the cranial
space.11 Fine needle aspiration biopsy
(FNAB) is a valuable tool in the diagnosis
of head and neck lesions,12 but not all cases
of SC can be accurately diagnosed by
FNAB because of inadequate tissue.
Ardekian et al.5 reported that FNAB was
diagnostic for SC in four of nine cases. In
their opinion, this result was not surprising
because samples of cartilage and bone are
difficult to obtain with a small-gauge
needle, and FNAB has limited diagnostic
value for the evaluation of fluid-filled and
cystic spaces. Arthroscopy is another effec-
tive procedure for the diagnosis of TMJ dis-
eases.13 Nevertheless, because of the
invasive nature of the procedure, it may

not be the first choice as a diagnostic tool.
All of these diagnostic techniques have
advantages for the diagnosis of SC of the
TMJ, but a definitive diagnosis can only be
made on the basis of a histological exami-
nation of the loose bodies or synovial
membrane.14

In 1977, Milgram15 described three
stages of the progression of SC (Table 1).
The main pathological feature of SC of the
TMJ is the presence of cartilage nodules
adjacent to the synovium, usually con-
nected only by the stalk.16 The central
area of the loose bodies loses its nutrient
source, undergoes necrosis, and calcifies.
Yoshida et al.17 revealed the morphological
properties of loose bodies of the TMJ by
scanning electron microscopy. In the
inside portion, the collagen fibers ran very
densely in the same direction in an orderly
manner. However, the outside portion
seemed to exhibit a porous pattern. This
might be explained by the surface and out-
side portion containing many active fibro-
blasts. As a result, it seems that loose bodies
might develop in a multi-layer manner in
which fibrous tissues become loosely piled
up around the inside portion. The most
commonly used antigens in immunohisto-
chemistry are proliferating cell nuclear anti-
gen and Ki-67.18 Both are important for
detecting the disease activity at the time of
diagnosis. Proliferating cell nuclear antigen
is usually high in the proliferative stage
(Milgram stages 1 and 2), and Ki-67 is usu-
ally low. Li et al.19 reported that in patients
with SC of the TMJ, transforming growth
factor b3 (TGF-b3) is expressed in the syno-
vium of the TMJ and loose bodies. TGF-b3
upregulates the expression of cartilage,
osteogenesis, and angiogenesis genes in SC
synovial cells. Fibroblast growth factor 2
upregulates the expression of TGF-b3.
Therefore, TGF-b3 is a pathogenetic
factor of TMJ SC. These two cytokines
not only increase the TMJ synoviocytes’
expression of the Sox9 and Wnt4 genes,
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which are potent regulators of the chondro-
cyte phenotype and regulate the gene
expression of aggrecan, but also increase
the expression of vascular endothelial
growth factor A, which is a potent angio-
genic factor.20 Yoshida et al.21 reported
that Ki-67 expression was not detected in
almost all cases of loose bodies but that
mild expression of Ki-67 was detected on
the synovium. These results indicate that
although the loose bodies released into the
joint cavity do not have independent prolif-
erative activity, the synovium may play a
very important role in the proliferation of
the loose bodies in patients with SC.

Many authors have noted that misdiag-
noses are common because of the low inci-
dence of SC of the TMJ and the nonspecific
nature of the presenting complaints.22,23

The similarities and differences between
SC of the TMJ and other lesions should
be thoroughly understood to achieve an
accurate primary diagnosis of this disorder.
SC of the TMJ accompanied by preauricu-
lar swelling should be distinguished from a
parotid mass. In terms of clinical symp-
toms, the former usually leads to TMJ dis-
orders such as limitation of jaw movement,
sound in the TMJ, and chewing discomfort.
In contrast, a parotid mass is not usually
clinically uncomfortable unless it is
malignant.

The existence of loose bodies in the TMJ
is the most characteristic radiographic fea-
ture of SC of the TMJ, but other signs may
also occur. Lesions can also result in intra-
capsular condylar fractures, degenerative
joint diseases, tuberculous arthritis, and
other complications.24,25 Therefore, it is

difficult to make an accurate diagnosis by
relying exclusively on radiological findings.
In the present report, we have organized
these lesions into four categories (Table 2),
which may be helpful to understand the dif-
ferential diagnoses for SC of the TMJ. The
main differential diagnoses include osteoar-
thritis, calcium pyrophosphate deposition
disease (CPDD) or pseudogout, osteochon-
droma, pigmented villonodular synovitis,
and osteochondritis. Osteoarthritis is an
age-related degenerative disease that is
common in women; on imaging, it often
manifests as osteophyte formation, bone
destruction, flattening of the articular nod-
ules, bone sclerosis of the joint socket, and
joint space narrowing.8 Compared with SC,
the calcified corpuscles that form in osteo-
arthritis are smaller, and the mandibular
condyle and glenoid bone can appear
normal in patients with SC. CPDD, or
pseudogout, is arthritis characterized by
the precipitation of calcium pyrophosphate
crystals. This condition is common in elder-
ly patients but rarely involves the TMJ. The
main X-ray manifestation of CPDD is car-
tilage calcification, which is similar to the
pathological and imaging manifestations of
SC; however, CPPD of the TMJ is rare and
usually has related predisposing factors
(gout).26 Osteochondroma is common in
the limb bones and rarely affects the TMJ
area, and CT examination often exhibits
continuity between the original bone and
the cortical contour of the tumor, which is
not observed in patients with SC.27

Pigmented villonodular synovitis and
osteochondritis are reactive focal calci-
fications and should be included as

Table 1. Milgram histological classification.

Stage

1 A lesion without detached bodies

2 A lesion with synovial metaplasia and presence of loose bodies

3 A lesion with loose bodies and intact synovium
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differential diagnoses.28,29 Large numbers

of calcified bodies will not appear in these

diseases.

Conclusion

We have reported an uncommon case of SC

of the TMJ accompanied by approximately

400 loose bodies in the TMJ capsule. We

have also summarized the differential diag-

noses and sorted them into four categories.

Both the clinical history and examination

findings, augmented as indicated with imag-

ing results, are needed to achieve a correct

diagnosis of SC of the TMJ.
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Table 2. Differential diagnoses for of synovial chondromatosis of the TMJ.

Tumor and

Tumor-like lesions Cysts Inflammatory lesions Others

Osteochondroma Simple bone cyst Pigmented villonodular

synovitis

Langerhans cell histiocytosis

Osteoma Epidermal inclusion

cyst

Tuberculous arthritis Internal derangement of TMJ

Osteoblastoma Dermoid and

epidermoid cyst

Osteochondritis

dissecans

Degenerative joint disease

Osteosarcoma Sebaceous cyst Parotitis Chondrocalcinosis

Plasma cell myeloma Synovial cyst Benign hypertrophy of condyle

Non-ossifying fibroma Parotid cyst

Tumors related to

parotid gland

Ganglion

Aneurismal bone cyst

TMJ, temporomandibular joint.
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