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Calcium pyrophosphate dihydrate crystal deposition
disease of the temporomandibular joint
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A case of a 74-year-old woman with calcium pyrophos-

phate dihydrate crystal deposition disease of the tempo-

romandibular joint (TMJ) is presented. This disease rarely

involves the TMJ and is not usually considered in the dif-

ferential diagnosis of TMJ disorders. To our knowledge,

only 23 cases have been reported in the literature and

only four without any destructive changes of the condyle

as in the present case.
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Introduction

Calcium pyrophosphate dihydrate (CPPD) crystal
deposition disease is characterized by a crystal-induced
synovitis caused by the accumulation of pyrophosphate
dihydrate crystals in articular and periarticular tissues.
Large joints like the knee, symphysis pubis and wrist as
well as the intervertebral discs are most commonly
affected. The deposition of CPPD crystals seems to have
a definite predilection for fibrocartilage rather than
hyaline cartilage (Bencardino and Hassankhani, 2003).
Therefore it is surprising that the temporomandibular
joint (TMJ), a joint in which fibrocartilage predomin-
ates, is rarely affected by CPPD crystal deposition
disease. CPPD arthropathy of the TMJ has only been
described in 23 cases in the literature (Pritzker et al,
1976; de Vos et al, 1981; Good and Upton, 1982;
Zemplenyi and Calcaterra, 1985; Gross et al, 1987;
Hutton et al, 1987; Kamatani et al, 1987; Mogi et al,
1987; Lambert et al, 1990; Magno et al, 1992; Chuong
and Piper, 1995; Dijkgraaf et al, 1995; Ishida et al, 1995;
Pynn et al, 1995; Kurihara et al, 1997; Onodera et al,

1997; Vargas et al, 1997; Aoyama et al, 2000; Osano
et al, 2003).

In cases of CPPD crystal deposition disease of the
TMJ, two kinds of clinical patterns can be found.
Pseudogout is a term applied to an acute inflammatory
attack – similar to a gout attack – causing a painful
swelling of the TMJ. Often multiple joints are affected
(pseudo-osteoarthritis) (de Vos et al, 1981; Hutton et al,
1987; Dijkgraaf et al, 1995). The second pattern,
tumoral calcium pyrophosphate deposition disease
(tophaceous pseudogout), occurs without history of
acute attacks as preauricular swelling and occasionally
malocclusion mimicking a tumor of the TMJ (Ishida
et al, 1995; Kurihara et al, 1997).

Radiologically, calcification of the TMJ disc and joint
space as well as destructive processes with erosive
changes of the mandible condyle and mass formation
in the joint space have been reported in most of the
previous cases (Pritzker et al, 1976; de Vos et al, 1981;
Good and Upton, 1982; Gross et al, 1987; Hutton et al,
1987; Kamatani et al, 1987; Mogi et al, 1987; Lambert
et al, 1990; Magno et al, 1992; Chuong and Piper, 1995;
Dijkgraaf et al, 1995; Ishida et al, 1995; Pynn et al,
1995; Kurihara et al, 1997; Osano et al, 2003). Only four
publications did not report bony destruction of the
condyle (Zemplenyi and Calcaterra, 1985; Onodera
et al, 1997; Vargas et al, 1997; Aoyama et al, 2000).

We present a rare case of CPPD crystal deposition
disease of the TMJ without destructive changes of the
condyle. Furthermore, radiological findings were min-
imal compared with previously reported mass forma-
tions observed on computed tomography (CT) scans. In
contrast to these minimal radiological findings, severe
clinical symptoms occurred. Additionally, the TMJ was
the only location affected by the disease.

Case report

A 74-year-old woman was referred to the Department of
Cranio-Maxillofacial Surgery, University Hospital of
Berne, Switzerland, complaining of an extremely painful
preauricular swelling on the left side. The symptoms
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appeared for the first time in the patient’s history.
Recurrent meningitis caused by persistent cerebrospinal
fluid rhinorrhea had been operated 3 years ago. How-
ever, the patient could not remember having had any
cranio-facial trauma before. There were no metabolic
disturbances such as hyperparathyoidism or diabetes.

On clinical examination there was marked painful
preauricular swelling. Interincisal mouth opening was
limited to 10 mm. Occlusion was normal. Physical
examination showed generalized tenderness of the mas-
ticatory muscles on the left side. Non-steroidal anti-
inflammatory medication had been used to treat the
symptoms previously, without effect. Preoperative
workup revealed a normal complete blood count and
sedimentation, as well as a normal chemical profile.

In a panoramic radiograph both mandibular condyles
showed a normal bony configuration (Figure 1). Mag-
netic resonance imaging showed a soft tissue swelling
around the mandibular condyle of the left TMJ com-
pared with the healthy right side (Figure 2). T2-weigh-
ted MR scan showed fluid collection anterior to the left
condyle. Edema of the lateral pterygoid muscle was
noticed and the muscle was slightly displaced medially

by the fluid collection. No degenerative changes of the
bony joint surface were observed. On high-resolution
axial and coronal CT, the configurations of both the
condyle and the glenoid fossa were found to be normal,
with a slight anterior displacement of the condylar head.
The CT scans revealed calcified mass in the joint space
(Figure 3). There were no destructive changes in the
bone.

Excision of the lesion was performed under general
anesthesia. The left TMJ was exposed via temporopre-
auricular incision. A gray and white, pus-like mass was
removed from the anteromedial aspect of the upper
joint space. Smaller portions of the lesion were also
curetted from the inferior joint space. Additionally,
biopsies were taken from the disc, the lateral joint
capsule, and the lateral pterygoid muscle. The articular
surface and the condylar head were covered with
normal-looking fibrocartilage and the disc also
appeared normal in color and texture. Therefore,
discectomy was not performed.

The postoperative course was uneventful. The spec-
imens were fixed in 4% formaldehyde and paraffin
embedded. Macroscopically, the elastic specimen meas-
ured between 0.6 · 0.4 · 0.3 and 1.6 · 0.7 · 0.3 cm and
presented a gray to white cut surface. Histological
examination showed a chronic inflammation of the
synovium and the fibrocartilage with a focal accumula-
tion of birefringent crystal (interference microscopy).
The crystal incited only minor cellular reaction
(Figure 4). A foreign body giant-cell histiocytic reaction
to the crystal was not observed. The routine procedure
used in this report (fixation with 4% formaldehyde,
parafine embedded and coloration) did not allow other
special techniques as infrared spectrophotometry and
X-ray diffraction or EDX analyser because of partial
dissolution of crystal. The diagnosis of CPPD depos-
ition was made based on the form, size and birefringence
of the crystal elements.

Figure 1 Panoramic radiograph showing a normal bony configuration
of both mandibular condyles

Figure 2 Magnetic resonance image of axial plane (1.5 Telsa, Gradient-echo, TR 259 ms, TE 9 ms): (a) Proton density weighted axial MR scan.
Note soft tissue swelling (white arrows) around the mandibular condyle (black arrow head) compared with healthy right side. (b) T2-weighted axial
MR scan depicts fluid collection (black arrow) and edema of lateral pterygoid muscle (white arrow). (c) Contrast enhanced T1-weighted axial MR
scan with fat suppression technique. Periarticular soft tissue swelling with strong enhancement that extends into the pterygoid muscles (arrow head)
and encloses a fluid collection (small arrow). No bone edema of the condyle (thick arrow)

Pseudogout of the temporomandibular joint
W Smolka et al

105

Oral Diseases



Postoperative clinical examination of the other joints,
especially the knees and wrists, showed no abnormalit-
ies. Radiographs of the extremities and the vertebral
column were planned, but did not take place because of
the patient’s poor compliance. At the 12-month follow-
up, no evidence of recurrence at the TMJ was observed.
Clinically, mouth opening was 45 mm without any
mandibular deviation. No pain, swelling, or clicking
or crepitation of the TMJ were evident in the latest
follow-up.

Discussion

A variety of systemic diseases have been associated
with CPPD crystal deposition disease, including rheu-
matoid arthritis and other chronic arthritides, gout,
hypomagnesemia, hypothyroidism, amyloidosis, hypo-
phosphatasia, hyperparathyroidism, hemosiderosis,
hemochromatosis, and familial hypocalciuric hypercal-
cemia (Bencardino and Hassankhani, 2003). Further-

more, CPPD crystal deposition disease occurs
commonly in elderly women. Decreased sex hormone
levels after menopause are suggested to play a causal
role in the pathogenesis of pseudogout of the TMJ
(Onodera et al, 1997). A general correlation between
CPPD and localized trauma has also been proposed
(Chuong and Piper, 1995). However, the pathogenesis of
crystal formation in CPPD crystal deposition disease
and its precipitation remain unclear.

It is indicated that synovial fluid inorganic pyrophos-
phate (PPi) concentrations are consistently elevated in
patients with CPPD crystal deposition disease. Articular
cartilage chondrocytes uniquely elaborate large amounts
of extracellular PPi. Chondrocyte cell membrane pro-
teins, such as cartilage intermediate layer protein, may
exhibit activity of the ecto-enzyme nucleotide triphos-
phate pyrophosphohydrolase (NTPPPH). NTPPPH
hydrolyses extracellular adenosine triphosphate (ATP)
into monophosphate esters and extracellular PPi. It is
suggested that extracellular PPi involved in CPPD
crystal formation in joints is derived from hydrolysis
of extracellular ATP by NTPPPH. Transforming
growth factor b1 (TGF b1) has been shown to stimulate
extracellular PPi production, whereas insulin-like
growth factor 1 (IGF 1) inhibits it.

Although intracellular PPi is a byproduct of many
synthetic intracellular reactions, themultipass transmem-
brane protein Ankyrin is proposed to be an important
factor in transport of PPi across the cell membrane and
may control egress of intracellular PPi. Therefore it may
play a role in CPPD crystal formation. CPPD crystals
initiate or amplify cartilage destruction by stimulating
mitogenesis of synovial lining cells aswell as synthesis and
secretion of proteases, prostanoids, and cytokines that
have been implicated in cartilage matrix degeneration.
This process will end up in bony destruction of the joint
(Hirose et al, 2002). Destructive changes of the mandible
condyle have therefore been described in most previous
reports (Pritzker et al, 1976; de Vos et al, 1981; Good and
Upton, 1982; Gross et al, 1987; Hutton et al, 1987;
Kamatani et al, 1987; Mogi et al, 1987; Lambert et al,

Figure 3 Computed tomography (CT) of axial plane: (a) Axial CT scan of the temporomandibular joint. Bone window depicts soft tissue
calcifications (arrow head) ventromedial to the mandibular condyle (arrow) that shows no signs of bone destruction but a ventral osteophyte. (b)
Axial CT scan at the same level as (a). Soft tissue mass (white arrows) around the mandibular condyle with edema of the pterygoid muscles (black
arrow). (c) Axial contrast enhanced CT at the next level to (a) and (b). Ring enhancing fluid collection (arrow) ventral to the mandibular condyle

Figure 4 Histologic section showing aggregations of crystals embed-
ded into fibrocartilage tissue and chronic inflammation (hematoxylin-
eosin, original magnification ·10)
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1990; Magno et al, 1992; Chuong and Piper, 1995;
Dijkgraaf et al, 1995; Ishida et al, 1995; Pynn et al,
1995; Kurihara et al, 1997; Osano et al, 2003). A case
without joint destruction such as the present case is rare
(Zemplenyi and Calcaterra, 1985; Onodera et al, 1997;
Vargas et al, 1997; Aoyama et al, 2000). In all four cases
without joint destruction previously reported, the TMJ
was the only location of CPPD expression.

The mechanism for mass formation in CPPD crystal
deposition disease also remains unclear. However, the
presence of masses in CPPD crystal deposition disease
of the TMJ is common (Pritzker et al, 1976; de Vos
et al, 1981; Zemplenyi and Calcaterra, 1985; Gross et al,
1987; Kamatani et al, 1987; Mogi et al, 1987; Lambert
et al, 1990; Magno et al, 1992; Chuong and Piper, 1995;
Ishida et al, 1995; Onodera et al, 1997; Vargas et al,
1997). The case presented here shows only a small region
of calcified material in the joint space.

Although systemic diseases are often associated with
CPPD crystal deposition disease, none were observed in
the present case. Nor was there a history of trauma which
might have triggered the pseudogout of the TMJ. The
radiological findings were minimal and no destructive
changes of the joint were observed. The TMJ was also the
only affected joint. Compared with the previous reports,
these findings are extremely uncommon. As the time from
onset to definite diagnosis is usually long in CPPD crystal
deposition disease of the TMJ, lasting anywhere from
several years up to 20 years (Kamatani et al, 1987; Mogi
et al, 1987; Lambert et al, 1990; Chuong and Piper, 1995;
Ishida et al, 1995; Onodera et al, 1997), the early identi-
fication of the disease might explain the discrete radiolo-
gical findings in our patient, and the case is suggested to
represent an early stage of CPPD crystal deposition
disease of the TMJ. The localized TMJ pain and normal
findings in panoramic images canmimic internal derange-
ment disease. However, the swelling of the preauricular
region easily differentiated the inflammatory disease in
our patient from internal derangement.

There are differing opinions about how to treat the
disease in the literature. Spontaneous resolution of
symptoms of TMJ-CPPD crystal deposition disease
without any therapy or with non-operative treatment
using non-steroidal anti-inflammatory medications has
been reported (Hutton et al, 1987). According to an
extensive literature review (Aoyama et al, 2000), how-
ever, the most common therapy is temporomandibular
arthrotomy. Although conservative treatment of CPPD
crystal deposition disease is possible (Alcantara et al,
1998), an open biopsy is necessary for definite diagnosis.
When only the TMJ is involved and there is no
destruction of the joint structure, as in the case reported
here, a careful removal of the lesion seems to be a
suitable treatment option.
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