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ABSTRACT
Traditionally, obtaining tissue diagnosis from the Temporomandibular Joint (TMJ) has required invasive open techniques. In this 

case-series, the authors demonstrate a minimally invasive technique using arthroscopy to diagnose and treat Pigmented Villonodular 
Synovitis (PVNS) and pseudogout of the TMJ, followed by a review of the literature.
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INTRODUCTION
Obtaining tissue diagnosis from the temporomandibular joint 

requires biopsy which is frequently done with open techniques [1]. 
Fine Needle Aspiration (FNA) has been described as a minimally 
invasive alternative, but the diagnostic accuracy is questionable 
[2]. Th e purpose of this case-series is to demonstrate the utility 
of arthroscopic synovial biopsy in the diagnosis of Pigmented 
Villonodular Synovitis (PVNS) and Calcium Pyrophosphate 
Deposition Disease (CPPD, formerly known as pseudogout), as well 
as provide a literature review.

PATIENTS AND METHODS
Th ree patients underwent double puncture arthroscopy aft er 

completing an unsuccessful course of conservative therapy (NSAIDs, 
mouth guard, and diet modifi cation). Th e areas of signifi cant 
pathology during the diagnostic arthroscopy were biopsied. Th en 
thermal cautery, laser fi bers (0.5-0.6-micron), shavers and curettes 
were used to perform synovectomy on the diseased synovium and 
debridement of the articular surfaces. Specimens were sent for 
histological examination. All patients were planned for long-term 
follow-up.

Case 1

A 24-year-old female presented with a two-month history of 
right TMJ pain and locking. Examination revealed a 33mm mouth-
opening with deviation to the right, bilateral mandibular condyles 
and right masseter tenderness to palpation, intact cranial nerves 
and no joint loading. Th ere was no facial or preauricular swelling. 
Th e CT scan showed left  greater than right condylar fl attening with 
intact cortical outline and no osteolysis (Figure 1). Th e MRI showed 
bilaterally displaced discs with the left  being deformed (Figure 
2). Th e patient then underwent bilateral arthroscopy. Diagnostic 
arthroscopy on the left  revealed synovial growth with striking 
reddish-orange discoloration. Th e disc was seemingly spared from 
the disease process (Figure 3,4). Synovectomy and debridement were 
completed. Histologic examination revealed PVNS (Figure 5). On 
her 10-month follow-up she reported signifi cant improvement in 
pain and functional-limitation scores. She had a painless, symmetric 
35mm mouth-opening with no joint tenderness or loading.

Case 2

A 53-year-old male presented with a complicated musculoskeletal 
history consisting of head and neck dystonia and suprahyoid 
musculature spasms resulting in painful recurrent mandibular 
subluxation. Examination revealed a mouth-opening of 60 mm with 
ongoing subluxation due to muscle spasms. Th e CT scan of the left  
side suggested severe degenerative changes with multiple rounded 
erosive foci and a hazy periosteal reaction at the skull base (Figure 
6). Th e T1 weighted MRI showed low signal intensity in the condylar 
bone marrow on the left . Th e disc was not visualized and there was no 

evidence of intra-articular mass (Figure 7). Diagnostic arthroscopy of 
the left  showed a large central perforation of the disc with remarkable 
nodular synovitis. Synovial biopsy, synovectomy and debridement 
were performed (Figure 8). Histologic examination showed PVNS 
(Figure 9). Additional surgical treatment for the dislocation and the 
degenerative changes of the TMJ was deferred until further control of 
the muscular dystonia was achieved.
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Figure 1: Sagittal CT showing left greater than right condylar fl attening.  
Arrows point to the intact cortical outline of the condyles.

Figure 2: T1 and T2 weighted images.  Arrows demonstrate biconcave 
morphology of the displaced disc and superior joint space eff usion on the 
right side.  Notice the deformed displaced disc on the left side.

Figure 3: Diagnostic arthroscopy of the left TMJ. AD, articular disc; AE, 
articular eminence.  The hyper pigmented synovium has creeped over the 
articular eminence, which is normally covered by fi brocartilage.
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Case 3

A 72-year-old female presented with left -sided jaw pain. 
Examination revealed tenderness over the left  masseter, a mouth-
opening of 35 mm and bilateral joint noises. Her left  side had direct 
and indirect loading. Th e CT scan showed degenerative changes of 
the left  condyle with a 2x2 mm subchondral cyst (Figure 10). Th e 
MRI revealed a degenerative left  condyle with a deformed disc. 
Th e T2 weighted imaging showed a superior joint space eff usion 
(Figure 11). Diagnostic arthroscopy showed retrodiscal synovitis, 
chondromalacia and a perforated disc. Th ere were crystal-like 
structures within the synovium antero-medially. Synovial biopsy, 
debridement and partial synovectomy were performed (Figure 12). 

Histologic examination showed proliferative synovitis with calcium 
pyrophosphate deposition (Figure 13). Th e patient was referred 
for rheumatological management of CPPD but no treatment was 
initiated due to symptom resolution. On her 6-month follow-up her 
pain had resolved; she was maintaining a regular diet and her mouth-
opening had become 45 mm with no joint loading.

DISCUSSION
Th e purpose of this case-series is to demonstrate the utility of 

minimally invasive TMJ arthroscopy in obtaining a tissue diagnosis 

Figure 4: Utilizing the operative cannula to perform synovial biopsy of the 
left TMJ.

Figure 5: Tenosynovial giant cell tumor. Hematoxylin and eosin stain (400X 
magnifi cation); separate “island like” appearance is papillary growth. Cells 
lined up at the periphery are synovium (asterisks). The papillary growth 
represents hyperplasia and the brown pigment is hemosiderin (digested 
blood products in macrophages; eg. arrowheads). Courtesy of Dr. Peter 
Sadow and Dr. Krzysztof Glomski.

Figure 6: Coronal and sagittal CT scan images with arrows pointing to 
osteolysis of the left condyle and osteosclerosis of the skull base.  The 
cortical outline on the right side is intact.

Figure 7: T1 weighted MRI.  Arrows demonstrate the diff erence in the 
bone marrow signal between the right and left sides.  The disc is not clearly 
visualized on the left.

Figure 8: Left TMJ arthroscopy. SJS, superior joint space; AD, articular disc; 
IJS, inferior joint space.  The picture demonstrates the edge of the perforated 
articular disc with the nodular synovial growth from the inferior joint space. 
The operative cannula was used to introduce the forceps for biopsy.

Figure 9: Tenosynovial giant cell tumor. Hematoxylin and eosin stain 
(400X magnifi cation) with multinucleated histiocytes (giant cells; arrows) in 
an infl ammatory milieu rich in eosinophils (eg., arrowheads) with abundant 
hemosiderin pigment (inset, 200X magnifi cation, asterisks). Courtesy of Dr. 
Peter Sadow and Dr. Krzysztof Glomski.
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and management of PVNS and CPPD, which traditionally required 
open approaches. Arthroscopic synovial biopsy of the TMJ was 
described in the 1990’s and primarily focused on correlating 
arthroscopic evidence of synovitis with histologic examination [3]. 
Th ere are few published cases on arthroscopic management of PVNS 
and none on CPPD [1,4]. 

Pigmented villonodular synovitis

PVNS is a rare entity characterized by localized or diff use 
monoarticular neoplastic proliferation of the synovium and is 
considered a subtype of tenosynovial giant cell tumors. Th e knee 
is the most common site (75%), followed by the hip (15%). Th e 
etiology remains unclear but trauma and overexpression of colony-
stimulating factor 1 (CSF-1) are thought to be contributing factors 
[5]. It is typically benign but a malignant variant has been reported 
[6]. To the authors’ knowledge, 62 cases of PVNS in the TMJ have 
been reported in the English literature. Of those cases, 31 were male, 
30 were female and 1 was non-reported. Fift y-nine showed boney 
invasion and 48 intracranial invasion. Most of the cases reported 
have been diagnosed and treated with open surgery while a few were 
managed arthroscopically [4]. Fine needle aspiration was useful in 

the diagnosis of one while it was inconclusive in another [2]. Th e 
commonly reported clinical picture of PVNS-TMJ is preauricular 
pain and swelling. Vertigo and headaches are usually associated 
with intracranial extension. Computed tomography fi ndings 
include osteolysis and osteosclerosis of the condyle and temporal 
bone, while MRI may show synovial hyperplasia and reduced signal 
intensity [5,7]. Th ere is no consensus for treatment of PVNS-TMJ 
but there have been reports of arthroscopic and open synovectomy, 
and aggressive resection with prosthetic reconstruction. Temporal 
craniotomy has been performed when the tumor invaded the skull 
base [4,8]. In the knee, open or arthroscopic synovectomy is the fi rst 
line of treatment for localized cases with comparable recurrence rates 
(24.6% and 26.7% respectively) but other studies showed a wider 
range (4.7 to 60%). Total joint arthroplasty is typically reserved 
for severe degenerative changes [5,9,10]. Intra-articular (radiation 
synovectomy) and external beam radiation have been described 
as adjuncts to reduce recurrence rates but the long-term eff ects of 
radiation are yet to be studied [11,12]. Adjunctive drugs are being 
studied which include: CSF-1 inhibitors for advanced diff use cases 
and TNF-alpha inhibitor in refractory cases with overexpression of 
TNF-alpha [5,13]. 

Both cases of PVNS presented in this series had no preauricular 
swelling or radiographic evidence of mass formation. Case 1 was 
considered to have articular disorder while Case 2 was thought to have 
advanced degenerative arthritis. Case 1 did not have radiographic 
evidence of osteolysis or change in signal intensity on MRI. It is likely 
that this patient had an early stage of the disease that was diagnosed 

Figure 10: Sagittal and coronal CT scan of the left Ramus-Condyle-Unit 
showing the degenerative changes with arrow pointing towards a subchondral 
cyst.

Figure 11: T1 MRI of the left TMJ with arrows pointing to the deformed anterior 
and posterior bands of the disc with loss of the biconcave morphology.  T2 
weighted image demonstrates joint eff usion. 

Figure 12: Left TMJ arthroscopy with arrows pointing towards the suspected 
crystals.  The straight probe was used to position the operative cannula then 
the forceps were used to perform the biopsy.  AD, articular disc.

Figure 13: Pseudogout. Hematoxylin and eosin stain (100X magnifi cation) 
with pink, fi brillary chondromyxoid matrix, proliferative synovial spindle cells 
(arrows) and crystalloid, calcifi c material (calcium pyrophosphate, asterisk, 
center).  Courtesy of Dr. Peter Sadow and Dr. Krzysztof Glomski.
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before osteolysis, extra-articular extension or radiographic evidence. 
Case 2 had osteolysis of the condyle and osteosclerosis of the skull 
base, which raised concerns for an infi ltrative process (like PVNS), 
yet the MRI was inconclusive. Th ese two examples suggest that 
the reported characteristic imaging of PVNS-TMJ fail to identify 
early disease process. Cai. et al. previously highlighted the delay in 
diagnosis of PVNS using clinical and radiographic examination [4]. 
Th e average duration of joint pain before PVNS-TMJ is not clear 
in the literature. Early arthroscopy can off er a minimally invasive 
intervention to aid in the early diagnosis of PVNS before intracranial 
extension occurs, thus changing the number of localized and diff use 
cases reported. Fine needle aspiration is another minimally invasive 
method for diagnosis, but it is only 79% sensitive and 72% specifi c, 
and oft en requires biopsy to confi rm the diagnosis [14]. Additionally, 
arthroscopy provides the ability to perform synovectomy as fi rst line 
treatment for localized lesions. Similar treatment was documented 
in a series of four patients with one having a 44-month follow-up 
with no recurrence [4]. More data on the long-term outcome of this 
procedure is needed.

Calcium pyrophosphate deposition disease (formerly 
known as pseudogout)

Calcium Pyrophosphate Deposition (CPPD) disease, according 
to the European League Against Rheumatism, was agreed upon as 
an umbrella term that includes acute Calcium Pyrophosphate (CPP) 
crystal arthritis, osteoarthritis with CPPD and chronic CPP crystal 
infl ammatory arthritis. It demonstrates higher predilection for 
fi brocartilage than hyaline cartilage which explains how this can occur 
in the TMJ. Th e most common sites are the triangular ligament of the 
wrist and the meniscus of the knee [15]. To the authors’ knowledge 
there have been 56 cases of CPPD-TMJ previously reported, none of 
which were managed arthroscopically. Forty-nine were diagnosed 
via biopsy at the time of open surgery and seven were diagnosed via 
FNA [1,16]. Laviv and Keith described diagnostic arthroscopy on a 
case of CPPD-TMJ, but the fi nal diagnosis was with open biopsy [17]. 
Chondrocalcinosis is defi ned as cartilage calcifi cation, which is most 
commonly due to CPPD and detected by imaging or histological 
examination [18]. 

Th e mean age of CPPD-TMJ is 58 years old [19]. Th ere is a 
female predilection (male-to-female ratio of 1:1.9) [20]. Patients 
oft en present with symptoms that include: intermittent acute 
arthritic attacks, joint eff usion, preauricular swelling, and decreased 
joint mobility. It can present with otalgia and unilateral conductive 
hearing loss [21]. Th ere are two presentations of CPPD-TMJ. Th e 
fi rst type involves acute infl ammatory attacks that cause painful 
preauricular swelling of the TMJ. Th e second is called tophaceous 
CPPD which can mimic a tumor (eg. synovial chondrosarcoma). 
Th e fi rst published case of tophaceous CPPD-TMJ was described by 
Pritzker. et al. in 1976 as a pseudotumor [22]. Th e majority of cases 
reported have been the symptomatic tophaceous type. Of these, only 
ten presented with extra-articular extension and one extended to the 
skull-base; however, none showed intracranial invasion [23]. 

Radiographic description of CPPD can include: a radiopaque 
mass with articular erosion, a dense mass between the condyle and 
the coronoid process with a hypertrophic condyle, degenerative 
changes in the mandibular condyle with a mass which appear to 
be like calcifi cations and chondrocalcinosis [24,25]. For the type 
that may show degenerative changes with no mass associated, the 
diff erential can include osteoarthritis and primary arthritis [26]. 

For the tophaceous (tumoral) type, which can be more evident 
radiographically, the diff erential diagnosis includes synovial 
chondromatosis and other benign or malignant neoplasms such as 
osteochondroma and chondrosarcoma [1,5]. In those instances, 
diagnostic arthroscopy with synovial biopsy is invaluable to establish 
diagnosis and plan for additional treatment if needed. When crystal 
deposition is suspected during arthroscopy the biopsy specimen 
should be sent in saline rather than formalin, to reduce the risk of 
crystal dissolution. Patients at risk for CPPD include those with 
hyperparathyroidism, osteoarthritis and those on loop diuretics [27]. 
Medical management is aimed towards treating joint infl ammation. 
NSAIDs, corticosteroids, colchicine and methotrexate are commonly 
used [28]. Th ree out of the 56 CPPD-TMJ cases reported a recurrence.

CONCLUSION
Advanced TMJ arthroscopy with synovial biopsy is helpful 

in obtaining tissue diagnosis of CPPD and PVNS. Additionally, 
arthroscopic synovectomy and debridement can be used as fi rst line 
of treatment. Larger studies with long-term follow-up are needed to 
evaluate the therapeutic effi  cacy of the procedure.
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