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Case Study

Pigmented villonodular synovitis of the temporomandibular
joint: A case study

Stephanie Tan*, Phillip Marsh and Alistair Reid
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Abstract

Background: Pigmented villonodular synovitis (PVNS) is a benign but locally aggressive proliferative disorder, commonly arising from the synovium of long bone
joints, tendon sheaths and bursae.

PVNS is rarely found in the temporomandibular joint (TM]), with around 52 reported cases in the current English literature. It is most commonly found in the knee
joint, followed by the hip, ankle, small joints of the hands and feet, wrist, shoulder and elbow.

Case study: This case report describes a 37 year old Cantonese lady who presented with a progressively enlarging mass at her right TM]. Initial imaging and biopsies
initially favoured a primary salivary gland neoplasm, with recommendations for surgical excision. Subsequent ultrasound core guided biopsy showed appearances
consistent with a diffuse giant cell tumour (pigmented villonodular tenosynovitis). The patient underwent a superficial parotidectomy with clear surgical margins and
no evidence of neoplasia in frozen sections.

Conclusions: This case highlights the challenges involved in the diagnosis and management of this rare condition, showing how its clinical presentation can mimic a
parotid mass. Radiological and histological investigations can often give conflicting results. Long term follow up is required given the high chance of local recurrence

and potential for aggressive change.

Introduction

Pigmented villonodular synovitis (PVNS) is a benign but locally
aggressive proliferative disorder, commonly arising from the synovium
of long bone joints, tendon sheaths and bursae.

It belongs to a family of synovial proliferative lesions, with two
variants depending on the area involved: diffuse type tenosynovial giant
cell tumour (affecting entire synovial joint membrane or bursa), often
used interchangeably with PVNS, and the localised form (affecting only
a portion of joint lining or tendon sheath). The diffuse form is more
prevalent and usually occurs as an intramonoarticular arthropathy or
rarely as an extra articular bursitis [1].

PVNS is most commonly found in the knee joint, followed
by the hip, ankle, small joints of the hands and feet, wrist, shoulder
and elbow. It has an annual incidence of 1.8 per million population,
most commonly affecting those in the third to fifth decade, however
no gender predilection exists [1]. PVNS rarely presents in the
temporomandibular joint (TM]), with only around 52 cases of PVNS
affecting the TM] reported in the English literature to date, a third of
which exhibit intracranial involvement[2]. Lapayoker et al. is believed
to have described the first report of PVNS in the TM] in 1973 [2].

Case report

A 37 year old Cantonese lady was referred by her GP to the Princess
Alexandra Hospital Oral & Maxillofacial outpatient clinic with a
progressively enlarging painful mass at her right TM]J, initially noticed
three years ago. There was no history of trauma, significant medical
history or medication use. Previous orthopantomogram (OPG) and
computed tomography (CT) scan of the TMJ in August 2010 showed
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normal joint spaces and symmetry with no evidence of joint subluxation
or displacement and normal appearing bony structures.

On initial examination in February 2012, the patient was noted to
have a 1.5 x 1.5 cm right preauricular mass which appeared fixed to the
root of the zygoma. The lump was tender to palpation and worse on
full mouth opening, but non tender on chewing. There was mandibular
deviation to the right hand side on opening, with a palpable right TM]J.
Pain was localised andnon-radiatingbut didnot interfere with daily
functioning. She did not have any signs of facial nerve palsy or trismus
and there were no other palpable abnormalities in the neck. She did not
report any hearing loss.

The patient underwent magnetic resonance imaging (MRI) of
the TM]J, which showed an irregularity of the articular cartilage with
synovial thickening. This was confirmed with an ultrasound (US) of
the soft tissues.

Two separate fine needle aspirate biopsies (FNAB) of the right
parotid gland showed features suggesting a primary salivary gland
neoplasm with recommendations for excision. A repeat MRI and
CT scan of the neck showed a poorly defined ring enhancing mass
measuring 18x16x11mm in the superior pole of the right parotid gland
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Histology revealed giant cell tumour infiltrating the right parotid
and surrounding lymph nodes, clear of margins and no perineural
invasion. There was no evidence of neoplasia in frozen section of the
deep margin at the time of excision, confirming clear surgical margins.

The patient was most recently seen again in both ENT and
Maxillofacial outpatient clinic one year since surgery and despite
frontal branch weakness, was otherwise healing well.

She will continue to be reviewed at three monthly intervals over the
next 2-3 years, with yearly review indefinitely.

Discussion

TM]J tumours are relatively uncommon, and are often diagnosed
late due to their nonspecific symptoms which can be challenging to
interpret. Tumours can arise in the TMJ, or in secondarily involved
surrounding tissues.

Some confusion may arise regarding the naming and classification
of such tumours. The World Health Organisation (WHO) currently
Figure 1. FNA Biopsy of right pre auricular mass showing epithelial cells, scattered
pigmented laden macrophages and giant cells, favouring a primary salivary gland neoplasm.
Note both FNAB reports recommended excision for accurate diagnosis.

Figure 2. Core Biopsy showing positive staining for macrophage associated antigen CD68

and hemosiderin containing cells. Figure 3. Normal parotid gland. (Note acinar cells in grape like bunches and mixed adipose

tissue).

lateral to the TM]J, with no bony erosion or facial nerve involvement.
Both the MRI and CT supported the histologically reported salivary
gland neoplasm.

The patient was subsequently referred to the Ear, Nose and Throat
(ENT) department for ongoing management, including discussion
at the head and neck multidisciplinary meeting, with the provisional
diagnosis of a TINOMO primary salivary gland malignancy.

A US core biopsy was arranged to confirm the diagnosis. This was
consistent with diffuse type giant cell tumour (pigmented villonodular
tenosynovitis).

Based on the inconsistent histology from the 2 FNAB and core
biopsy samples, after further discussion, a combined ENT and
Maxillofacial approach was decided, with the patient undergoing a
right superficial parotidectomy and excision of tumour of the upper
pole of the right parotid.

The frontal branch of the facial nerve was sacrificed due to its
course through the tumour. The tumour was otherwise completely
excised successfully.

Figure 4. Frozen section right parotid mass showing mononuclear and multinucleate

osteoclastic- type giant cells with focal hemosiderin deposition.
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Figure 5. Coronal T1 weighted MRI showing lesion.

Figure 6. Axial T2 weighted MRI showing lesion.

classifies giant cell tumours of the tendon sheath (GCTTS) into
subtypes according to site (intra or extra articular) and growth pattern
(diffuse or localised) [3]. Localised GCTTS commonly affects the
fingers, and involves only part of the synovium. Diffuse GCTTS has
prevalence for the knee and hip joints of younger patients and involves
the whole synovial membrane. Although the term diffuse type GCTTS
is considered synonymous with PVNS,according to the WHO, the
term PVNS is often referred to as including both the local and diffuse
subtype, with intra or extra articular variants. However it is important
to distinguish between the diffuse and localised subtype, as the diffuse
form is more aggressive in nature and is associated with a poorer
prognosis [2,3].

The cause and pathogenesis of PVNS remain unclear, however
several theories have been suggested, including altered lipid metabolism,
neoplasm, chronic, reactive inflammation of the synovium, trauma and
local haemorrhage [4-6].

In particular, the continuous growth and aggressive behaviour
exhibited by PVNS is characteristic of a true neoplasm. Reports have
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described trisomy of chromosomes 5 and 7, and recurrent structural
abnormalities on the short arm of chromosome 1 (1p11-13) where the
colony - stimulating factor 1 is located, on both localised and diffuse
forms of PVNS [7]. These findings may suggest a neoplastic origin and
have a role in the haemorrhagic tendency and histiogenesis of these
lesions [8-11].

At present, around 52 cases of PVNS in the TMJ have been reported
in the English literature [2].Of these, 25 were male, 26 female and 1 not
specified. Age ranged from 10-78 years old with the mean age 44 years.

Common symptoms of PVNS of the TM]J include altered hearing,
otalagia, progressive preauricular mass or swelling, pain, malocclusion,
paraesthesia and TMJ symptoms such as clicking or trismus. These
have all been described in previous cases to varying degrees.

Macroscopically, PVNS appears dark to yellow-brown in colour,
with increased synovial thickening and a nodular and villous texture,
often likened to a sponge. In some cases, loss of the typical villous
feature is common, possible due to the predominantly diffuse growth
pattern [3].

Microscopically, the synovium contains finger-like or rounded
masses of vascularised fibrous stroma covered by hyperplastic synovial
lining cells. Many cellular types are found including small and large
mononuclear cells, osteoclast like multinucleated giant cells and
xanthomatous macrophages.

Cleft like spaces and hyaline nodular formation can be found in
the fibrous stroma, mimicking osteoid material, especially in the extra
articular areas [12]. Plump spindle cells with multinucleated giant cells
and foam macrophages containing lipid are present, accounting for
the yellow colour. The brown colour is due to hemosiderin deposits
in the stroma, cytoplasm of macrophages and synovial lining cells
[13]. Staining methods for iron such as Perl’s Prussian blue are used to
identify these deposits.

The mononuclear histiocytes show positive immunoreactivity
for CD68 and negative for S100, thus differentiating it from
chondroblastoma cells, which are positive for S100 [14]. Primary
parotid salivary gland tumours contain osteoclast- like giant cells
similar to those seen in PVNS [15]. However these parotid tumours are
usually high grade, and FNA of the lesions show cells with conspicuous
atypia and malignant features. Generally immunohistochemistry is not
essential for diagnosis of PVNS, but in certain cases such as this, can
help to rule out other possible diagnoses.

Due to its aggressive nature and high recurrence rate, it is
important to differentiate PVNS from other TM] pathologies for early
diagnosis and complete excision. The presentation of a preauricular
swelling has a number of differential diagnoses, including synovial
sarcoma, malignant synovioma (presence of amorphous calcification)
and synovial chondromatosis (presence of small cartilaginous or ossific
bodies) [5]. In 20% of cases, the preauricular swelling is misdiagnosed
as a parotid mass [5] as seen in this case, which was reported as a
primary salivary gland tumour.

Other differential diagnoses for lesions affecting the synovium and
adjacent structures include: rheumatoid arthritis, gout, tophaceous
pseudogout, tuberculosis, synovial osteochondromatosis, haemophilic
arthropathy, amyloid arthropathy, chondroma, osteochondroma,
synovial haemangioma, chronic osteomyelitis, serous otitis media,
central giant cell lesion, sarcoma and metastasis [16-19].

Although malignant neoplasms are rare in the TMJ region,
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preauricular swellings are more commonly associated with salivary
and cutaneous malignancies, including adenoid cystic carcinoma,
mucoepidermoid carcinoma, malignant lymphoma, melanoma,
squamous cell carcinoma, chondrosarcoma, synovial sarcoma,
osteosarcoma and fibrosarcoma [20-22].

Metastases to the TM] are rare, although there have been reports of
metastases from primary cancers such as breast, lung, prostate, rectum,
stomach, uterus and pancreas in the literature [21,23,24].

Diagnosis involves a combination of clinical correlation with
appropriate imaging and histopathology. Plain films are often
nonspecific, but can occasionally show adjacent bone defects and
sclerosis [25]. However as PVNS is of soft tissue origin, early lesions
may not be detected on plain film [5]. CT is useful to show the extent
of the lesion, as well as bony destruction. PVNS with high iron
content typically shows a high density, non-calcifying soft tissue mass
with erosion or extensive destruction of the condyle, temporal bone
and infratemporal fossa on CT imaging [2]. MRI provides precise
localisation of the mass, and its proximity to surrounding structures
including bone and soft tissue involvement, and is a highly sensitive
and specific method of establishing a diagnosis and aiding surgical
planning. It shows a specific finding of low to intermediate signal in
both T1- and T2 weighted images [26].

T-2 weighted images best demonstrate exaggerated MRI low signal
intensity areas of PVNS, due to the high level of hemosiderin causing
a paramagnetic effect from the reaction with iron. This creates an
amplified signal dropout (signal void) in the regions of low signal seen
on T1- and T2- weighted images. This marked signal void is known
as “blooming artefact” or “susceptibility artefact” and is considered
pathognomonic of PVNS [27]. High signal in T1- and T2- weighted
images can also be attributed to the presence of lipids in xanthomatous
macrophages and cystic areas respectively [28].

All imaging techniques were used in this patient’s workup, in
addition to FNA of the lesion. It should be noted that although FNA
can be good for excluding diagnoses, especially malignancies, it is often
less useful for exact categorisation of soft tissue tumours [29]. In these
instances, an excisional biopsy is recommended.

Treatment of diffuse PVNS is aimed at preventing TM]J destruction
and gradual loss of joint function. The majority of the literature
recommends complete excision with wide surgical margins (synovium
and involved bone). Incomplete surgical excision or diffuse involvement
of surrounding structures ultimately leads to recurrence.

Radiotherapy has also been used in some aggressive diffuse PVNS
cases for recurrence or salvage treatment [1]. Adjuvant radiotherapy is
usually 2 months after surgery in 15-25 fractions with a dose range of
20-50 Gy [30,31].

Facial nerve paralysis is the most common complication after
surgery for PVNS associated with TM]J [32], nevertheless near complete
facial nerve recovery may be achieved with physical rehabilitation. In
this case, the frontal branch of the facial nerve was sacrificed due to
its course through the tumour. On follow-up, the patient was found
to have subsequent facial weakness of the forehead, which was slowly
improving with ongoing exercises.

Long term follow up is required for a minimum of 7 to 10 years
with serial CT or MRI monitoring for signs of recurrence, which
occurs primarily in the diffuse type in 8% to 46% of cases, usually from
incomplete resection or spontaneously[5].
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Conclusion

While rare, TMJ PVNS should be considered in patients presenting
with preauricular swelling, trismus, hearing difficulties or altered
sensation. Early referral to an oral and maxillofacial surgeon for clinical
assessment, followed by radiologic and histopathologic investigations
should be made, as patients have good long term results with early
diagnosis and adequate resection. Various presentations of PVNS
may to lead to frequent misdiagnosis, as seen in this case. This case
highlights the challenges involved in the diagnosis and management
of this rare condition, showing how its clinical presentation can mimic
a parotid mass. Radiological and histological investigations can often
give conflicting results, however are essential for the diagnosis of PVNS,
which should be considered as a differential diagnosis for aggressive
preauricular swellings. Long term follow up is required given the high
chance of local recurrence and aggressive potential.
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