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Pigmented Villonodular Synovitis Masquerading 
as Metastasis on PET Imaging

Sadia Choudherya, Laurice Fischera, Hythem Omara, b

Abstract

Pigmented villonodular synovitis (PVNS) is a metaplastic process 
that can occur in the synovium, bursae or tendon sheaths and can 
be localized or diffuse. Its features on radiographs and computed 
tomography are nonspecific, but magnetic resonance imaging is 
diagnostic. Its appearance on fluorodeoxyglucose (FDG) positron 
emission tomography (PET) is not well described. We present a 
case of recurrent squamous cell carcinoma of the floor of the mouth 
with an FDG-avid lesion of the left upper arm on a whole-body 
PET scan that was shown to be PVNS on subsequent biopsy. To 
our knowledge, this is one of the very few cases reported in the 
literature describing FDG avidity of PVNS. We explore the features 
of PVNS on various imaging modalities and its potential for being 
mistaken for malignancy.
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Introduction

Pigmented villonodular synovitis (PVNS), benign hypertro-
phy of the synovium, was originally described in 1852 [1]. 
Since then, various terms have been used to describe this en-
tity. In 1941, Jaffe and colleagues proposed the term PVNS 
[2]. PVNS can be focal or diffuse and can present as intra-ar-
ticular or extra-articular forms. The knee joint is most com-
monly affected by the diffuse intra-articular form of PVNS 
whereas the hand joints are most commonly affected by the 
extra-articular form [3]. PVNS appears to be a metaplastic 

process, but its etiology remains undetermined.
Radiography and computed tomography (CT) show 

nonspecific features including joint effusions, focal soft tis-
sue masses or bone erosions. On magnetic resonance imag-
ing (MRI), PVNS is typically intermediate to dark on T1- 
and T2-weighted images and blooms due to the presence of 
hemosiderin on gradient imaging. Since fluorodeoxyglucose 
(FDG) positron emission tomography (PET) is not used for 
the diagnosis of PVNS, its appearance on PET is not well 
described. We present a case of recurrent squamous cell car-
cinoma of the floor of the mouth with an FDG-avid lesion of 
the left upper arm on a whole-body PET scan that was shown 
to be PVNS on subsequent biopsy.

 
Case Report

A 53-year-old male with a prior history of left floor of the 
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Figure 1. 18F-FDG PET axial (a) and coronal (b) images show 
a focal region of increased uptake (arrows) just medial to the 
left humeral head. The SUV maximum of this lesion was 11.6.
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mouth squamous cell carcinoma treated with wide local ex-
cision, left neck dissection and a radial forearm free flap pre-
sented for a follow-up. A cervical nodal mass was discovered 
on physical examination and a CT scan of the neck revealed 
recurrent left base of the tongue mass. A biopsy of this mass 
was consistent with recurrent squamous cell carcinoma.

A whole-body PET scan ordered to evaluate the extent 
of disease showed a focus of intense FDG uptake just medial 
to the left humeral head concerning for metastasis (Fig. 1a, 
b). Maximum standardized uptake value (SUV) was 11.6. 
A subsequent MRI demonstrated a 9 × 5mm intra-articular 
nodular focus abutting the humeral head, deep to the sub-
scapularis tendon. This lesion exhibited intermediate short-
tau inversion recovery (STIR) and low T1 signal (Fig. 2a, 

b). The case was discussed in a multidisciplinary conference 
where it was decided that a biopsy would allow definitive 
staging of the patient’s disease and thereby determine his 
treatment/prognosis. Pathology from a CT-guided fine nee-
dle aspiration and core biopsy (Fig. 3) showed multinucle-
ated giant cells and macrophages amidst a background of 
abundant synovial cells and hemosiderin, consistent with a 
diagnosis of PVNS (Fig. 4a, b).

Discussion
  
PVNS is categorized by the World Health Organization as 
localized giant cell tumor of the tendon sheath or diffuse 
intra-articular involvement. It usually presents in the third to 
fifth decades of life with various clinical symptoms includ-
ing pain, soft-tissue mass, swelling and joint dysfunction [3]. 
The etiology of PVNS is unknown, but it has been attrib-
uted to an inflammatory process, repetitive trauma, repeated 
hemorrhage, or a lipid metabolism disorder [4]. A neoplastic 
cause has recently been postulated, given its association with 
cytogenetic abnormalities [5].

PVNS lesions are pale and multicolored with irregular 
villous or nodular projections [6]. Histologically, prolifera-
tive synovial-like mononuclear cells, fibrous stromal cells, 
foam and hemosiderin-laden cells, and multinucleated giant 
cells are seen [6]. Radiographs may be normal or may show 
a soft tissue mass or a joint effusion. With intra-articular in-
volvement, erosions may be seen on both sides of the joint 
[3]. CT findings are nonspecific, also showing effusions with 
or without erosive changes. MRI is diagnostic with interme-
diate-low signal intensity foci with or without joint fluid and 
“blooming” on gradient-echo images due to the presence of 
hemosiderin [3]. PVNS is known to be hypervascular and 
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Figure 3. Axial CT image during percutaneous biopsy showing 
the needle tip directed toward the area of interest.

Figure 2. Axial STIR (a) and T1 (b) magnetic resonance images show a focal region of intermediate STIR and low T1 
signal (arrows) medial to the humerus corresponding to the focus of increased uptake on PET scanning.
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hypercellular, leading to increased uptake on Tc-99m MDP, 
Tc-99m DMSA and gallium-67 citrate [7]. The appearance 
of PVNS on PET scans is not well described as this modality 
is not routinely used for evaluation. PVNS has been inci-
dentally diagnosed on FDG PET scans done for evaluation 
of metastatic disease. It has been shown to be hypermeta-
bolic with maximum SUV values of up to 11.3 reported in 
the literature [8]. Our case had a slightly higher SUV value 
of 11.6. In some studies, PVNS has also been shown to re-
spond to cancer treatment with subsequent decrease in FDG 
activity [4]. These findings can complicate evaluation of a 
patient with a known malignancy, especially in the setting of 
neoplasms such as melanoma or sarcoma which can develop 
musculoskeletal metastatic disease [4].

Depending on the form (localized vs. diffuse), radiation 
may be employed in conjunction with surgical excision. For 
diffuse pathology, synovectomy is usually necessary. Failure 
to achieve complete resection can lead to disease recurrence.

A key distinguishing feature of PVNS is its intra-artic-
ular location. It is exceedingly rare for neoplasm, primary 
or metastatic, to be within a joint. Primary lung cancer is 
the most likely to metastasize to the synovium [9]. Sarcoma 
or melanoma can also produce intra-articular metastases, 
but oropharyngeal cancers (as in our case) are not known 
to do so. Additionally, only a few primary malignancies are 
intra-articular including synovial cell sarcomas and synovial 
chondrosarcomas [9].

Other intra-articular lesions such as amyloid would also 
be a consideration in the setting of renal failure. At times, 
gouty tophi or rheumatoid nodules may present similarly in 
the appropriate clinical setting of the arthropathy. Intra-artic-
ular hemorrhage from hemophilia can present with similar 
signal characteristics and blooming on gradient imaging de-
pending on the age of the clot.

With increasing utilization of PET imaging for oncologi-
cal workup, it is likely that incidental non-neoplastic pathol-

ogy will become increasingly evident and may confound 
patient workup and treatment planning. While hot on PET 
scanning, clues to the diagnosis of PVNS include intermedi-
ate to low magnetic resonance signal characteristics, bloom-
ing on gradient imaging and intra-articular location.
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Figure 4. (a) Diff-Quick stained touch preparation shows multinucleated giant cells (short arrow) and macrophages (long arrow) 
within a background of abundant, small synovial-like cells. (b) The hematoxylin and eosin stained core biopsy tissue contains 
similar findings, in addition to hemosiderin (arrow).
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