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First described by Chassaignac, pigmented villonodular
synovitis (PVS) is a benign but aggressive lesion of the
synovial membrane1. The knee is the most commonly
involved site2. PVS is rare, with an annual incidence esti-
mated to be 1.8 patients per million population. Young
adults are most often affected3. Due to the distribution of
synovial tissue, PVS commonly occurs monoarticularly, but
it can also occur along tendon sheaths (pigmented villon-
odular tenosynovitis, PVTS) or in bursae (pigmented villon-
odular bursitis, PVB)4. PVTS is often described as the
“giant cell tumor of the tendon sheath.” Due to the possi-
bility of localized or diffuse involvement, the descriptive
prefix L or D is used (LPVS or DPVS) in order to avoid the
term nodular, especially in diffuse PVS5,6.

PVS is characterized by brownish, villous, and nodular
growths containing groups of histiocytes. Histologically,
fibrous stroma, hemosiderin deposits, giant cells, and foam
cells are found, sometimes invading the adjacent bone in an
aggressive manner7. The etiology is unknown. Inflammation
due to an unknown agent4,8 and repetitive traumatic events
are suggested as possible causes9. There is also some
evidence supporting a neoplastic process, especially in
diffuse forms of the disease10-13.

The diagnosis of PVS is delayed in many cases due to the
nonspecific clinical symptoms. Recurrent joint effusions,
locking of the joint by nodular lesions, and diffuse aggres-
sive disease with bone erosions are manifestations associ-
ated with a number of different lesions, from loose bodies
and meniscal tears to rheumatoid arthritis (RA). Therefore,
including this disease in the differential diagnosis of RA and
early use of magnetic resonance imaging (MRI) may lead to
earlier diagnosis and prevent joint damage resulting from
delayed treatment14.

Treatment of PVS is controversial. Surgical excision of
affected tissue, total or subtotal synovectomy, radiosynovec-
tomy, and even external beam radiation have all been advo-
cated6,15-18. We evaluated the diagnostic procedures, surgical
therapies, and clinical outcomes of 20 patients with PVS.
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ABSTRACT. Objective. Pigmented villonodular synovitis (PVS) is a rare aggressive lesion. Inclusion of this
disease in the differential diagnosis of rheumatoid arthritis can lead to early diagnosis and treatment.
In this retrospective study we evaluated diagnostic procedures, therapies, and outcomes of PVS.
Methods. Twenty surgically treated cases of PVS were evaluated: joint, 16; tenosynovial, 3; and
bursa, one. The 20 patients had undergone the following surgeries: 4 total synovectomies, 2 subtotal
synovectomies, eight arthroscopically assisted resections, 4 resections of extraarticular lesions, and
2 arthroplasties. The mean followup was 17.5 mo (1–54).
Results. At diagnosis, pain was present in 19 of 20 cases. Joint swelling or a tumor was found in 11
cases, and 12 patients complained of repeated joint effusions. The mean duration of symptoms was
23.8 mo (range 1–144). Half the cases had a nodular pattern and the other half a diffuse pattern. The
most common location of PVS was the knee (14 patients). Surgical treatment before admission did
not always lead to an accurate diagnosis. For example, in 2 patients, arthroscopy did not reveal PVS.
In 2 patients a soft tissue sarcoma was suggested. In 3 patients, the diagnosis was made incidentally
with arthroscopy or arthroplasty. On radiographs, bone lesions were seen in 8 cases; in 13 of 17
cases the diagnosis was by magnetic resonance imaging (MRI). After surgery 17 patients stayed free
of recurrence, 14 without symptoms. One patient who had an incidental diagnosis of PVS has a
synovectomy planned as a second procedure. One patient awaits a second dorsal procedure after a
ventral knee synovectomy. One patient shows recurrent disease 33 mo after resection of a nodular
knee lesion.
Conclusion. PVS should be included in the differential diagnosis of any arthritis. MRI is the most
effective diagnostic tool in identifying PVS. The treatment of PVS consists of surgical excision in
sound tissue. A total synovectomy should be the treatment of choice in diffuse disease. From the
literature, nonsurgical therapies, such as steroid injections, 90Y synoviorthesis, or external beam
radiation, seem to be of benefit in selected patients. (J Rheumatol 2001;28:1620–30)
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MATERIALS AND METHODS
Seven men and 13 women with PVS treated surgically at our institution
between 1995 and 1999 were studied retrospectively. The mean age at
surgery was 46.0 years (range 16–82) (Figure 1). The medical records and
radiological images of each patient were reviewed. Followup data were
obtained on all patients with a clinical and radiological evaluation at our
institution, through a local physician in the patient’s community, or through
telephone contact with the patient. Followup occurred at a mean of 17.5
months (1–54) after surgery. In all cases, the diagnosis of PVS was proven
with a histologic examination. Local recurrence was confirmed either by a
second surgical procedure or by MRI. The subjects included 16 cases with
joint involvment (PVS), 3 cases of tenosynovial involvement (PVTS)
(Figure 2), and one case with a bursa lesion (PVB) (Figure 3; Table 1). In
10 cases, a nodular pattern was seen (Figure 4) and in the other 10 cases, a
diffuse pattern (Figure 5). The most commonly involved joint was the knee
(14 patients). Three patients showed a local recurrent lesion at admission
after having surgery elsewhere. The surgical procedures included 4 open
synovectomies, 2 open subtotal synovectomies (anterior compartment), 8
arthroscopically assisted mini-arthrotomies with resection of nodular
disease (Figure 6), 4 resections of soft tissue lesions, and 2 total knee joint
replacements.

RESULTS
Clinical symptoms. The most common symptom was pain,
which was reported in 19 of 20 cases. A swelling of the joint
or a slow growing tumor in the involved soft tissue region
was reported in 11 cases. Twelve patients complained of
repeated monoarticular effusions and some underwent
repeated aspirations. A limited range of motion was seen in
6 involved joints. The mean duration of symptoms was 23.8
months (range 1–144), highlighting the difficulties associ-
ated with the diagnosis of this disease. Three patients attrib-
uted their symptoms to a traumatic event.

Previous treatment. Four patients underwent surgery before
admission that did not lead to the correct diagnosis. In 2
patients, arthroscopic procedures were performed; in 2
others, a soft tissue sarcoma was suggested after a partial
resection of a lesion. As a result, one patient received
several cycles of chemotherapy. In one patient, several open
synovectomies of the knee joint had been done before
admission because of recurrences.

Diagnostic procedures. Radiographs were obtained for all
patients and showed lesions of the bone in 8 cases. MRI
was obtained in 17 of the 20 cases. Three patients did not
receive an MRI because the diagnosis of PVS had been
made incidentally during knee joint arthroplasty (n = 2) and
a knee arthroscopy performed for a suspected meniscal
lesion (n = 1). PVS was suspected in 13 of 17 MRI exami-
nations. In the remaining 4 cases, 2 were suspected of
having a tumor, and in one case each a hemangioma or a
ganglion was suspected.

Followup. Surgical complications did not occur and no
patient received any form of adjuvant therapy. In total, 14
patients stayed free of recurrence without clinical symp-
toms. Two patients without recurrence and unaltered knee
joints as seen on radiographs complained of recurrent pain.
One patient with severe knee joint destruction due to years
of PVS with multiple recurrences was free of disease, but
suffered repeated pain, swelling, and reduced range of
motion (Figure 7). A knee arthroplasty is planned in this
patient. Open synovectomy is planned for a patient whose
PVS was found incidentally during knee joint arthroplasty.
The one patient who has already undergone a subtotal
synovectomy of the anterior knee compartment is awaiting
a second synovectomy of the dorsal compartment. Only one
patient has recurrent disease, 33 months after arthroscopi-
cally assisted mini-arthrotomy and resection of a nodular
lesion in the anterior knee compartment.

DISCUSSION
Etiology. Many theories have been discussed regarding the
etiology of PVS. A primary concern is an explanation for the
inflammatory component of PVS lesions. Some theories
suggest that repetitive traumatic events or hemarthrosis
could cause PVS, because PVS-like lesions have been

Figure 1. Distribution of age in 20 patients with pigmented villonodular
synovitis.

Table 1. Location and growth pattern in 20 patients with pigmented villon-
odular synovitis.

Patient Type of Lesion Growth Pattern Region

1 PVS D Knee joint
2 PVS N Knee joint
3 PVS N Knee joint
4 PVS D Knee joint
5 PVS N Knee joint
6 PVS D Knee joint
7 PVS D Knee joint
8 PVS N Knee joint
9 PVS N Knee joint
10 PVS N Knee joint
11 PVS N Knee joint
12 PVS D Knee joint
13 PVS D Knee joint
14 PVS N Knee joint
15 PVS D Ankle joint
16 PVS D Hip joint
17 PVB N Gluteal bursa
18 PVTS N Toe
19 PVTS D Toe
20 PVTS D Finger

D: diffuse; N: nodular; PVTS: pigmented villonodular tenosynovitis; PVB:
pigmented villonodular bursitis.
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Figure 2. A. A 35-year-old woman had pain and swelling in the base of the
right first toe for 12 months. B. Radiograph shows multiple osteolytic
lesions in the distal metacarpal and the proximal phalangeal bone (large
arrows) and a large soft tissue swelling (small arrows). C. Sagittal T1
weighted MRI scan of the first metacarpal and phalanx showing a soft
tissue tumor with low signal intensity compared to the high signal inten-
sity of unaffected bone marrow invading the bone in several areas
(arrows). D. Intraoperative view shows the large synovitic brownish tumor
extending along the extensor tendon and invading the bone. E. Several
osteolytic defects in the metacarpal and phalangeal bone after removal of
the lesion (arrows).
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Figure 3. A. Radiograph of a 49-year-old woman with pain in the right hip
and reported tenderness of the gluteal region for 12 months. Because of the
cystic lesion in the acetabulum (arrow), the initial diagnosis was
coxarthrosis. The femoral neck and the soft tissue appear normal. B. Axial
T2 weighted MRI scan shows the large pigmented villonodular bursitis
(arrow) between the gluteal muscles (G) and the hip joint with invasion of
bone in the distal neck of the femur. In contrast to reactive synovitis, larger
low signal areas are visible.A

B
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produced by injecting blood or colloidal iron into the
synovia19-21. This might explain some histological similari-
ties between PVS and the synovitis found in hemophiliac
patients, but does not explain the lesions in patients without
traumatic events and those with extented soft tissue
lesions22.

Specific bacteria or viruses have not been identified in
PVS5. One of the major drawbacks in reactive inflammatory
theories is the explanation of nodular disease and recurrence
after incomplete excision10. For this reason, neoplastic theo-
ries have been examined recently.

Cytogenetic analysis has revealed clonal abnormalities,
such as trisomy 7, indicating a neoplastic prolifera-
tion11,13,23,24. However, other investigators found conflicting
results with cytogenetic heterogenicities8. There are reports
of patients with histologically proven PVS developing
distant pulmonary or lymph node metastases25. Whether
these lesions represent a true neoplastic entity that is a
malignant counterpart of PVS is still debatable.

Genetic factors may also be associated with this disease,
as 3 generations of children with multiple lentigines
syndrome have been reported26.

Epidemiology. Consistent with our data, PVS is most often
found in patients between 20 and 50 years of age27. Females
tend to be more frequently affected than males (13 female,
7 male in this series)10,28. The knee is the most common
location, followed by the hip, ankle, and shoulder3,29,30.
However, any other region with synovial tissue can be
affected. Even though multiple simultaneous lesions are
possible, monoarticular disease is most often found31. In the
knee, the diffuse form seems to be more common than the
localized form6.

Clinical symptoms. The clinical symptoms of PVS are
nonspecific. A few patients may recall a traumatic event
preceding the symptoms, but most cases have a gradual
progression of symptoms. In this study only 5 patients expe-
rienced symptoms for less than one year, whereas 12 of 20
patients reported experiencing symptoms for one to 2 years
before being diagnosed. Other studies report symptoms for
a longer period before an accurate diagnosis is made,
between 2 and 5 years16. Localized nodular forms may
mimic other common knee lesions.

Aspirated joint effusions are sometimes bloodstained or
brownish, providing a clue to diagnosis3,29. However, a
differential diagnosis based on analysis of the synovial fluid
is almost impossible6.

Imaging. The effectiveness of several radiological imaging
methods in diagnosing PVS has been investigated. Synovial
swelling with an absence of calcifications within the
swelling, normal bony mineralization of the affected joint,
and preservation of the joint space are typical imaging find-
ings32. In PVTS, bony erosions are found in about 25% of
the cases3, whereas in diffuse disease of the joints, between
33 and 54% may show well corticated cysts or erosions of
the adjacent bone, especially in tight joints such as the hip
(Figure 8)33.

A variety of imaging methods have been used to diagnose
PVS, each having varying degrees of diagnostic value.
These methods include arthrography, nuclear bone scans,
ultrasound (US), computed tomography (CT), and MRI.

Both arthrography and nuclear bone scans have proven to
be limited in their diagnostic value. Arthrography, used
more commonly in the pre-MRI period, may show filling
defects due to intraarticular nodules, but is not widely

A

B

Figure 4. A. Sagittal T1 weighted SE fat saturated MRI scan of the knee
after administration of Gd-DTPA in a 27-year-old woman who had pain
and repeated joint effusions for 4 years. A large nodular lesion can be seen
in the anterior compartment of the joint in Hoffa’s fat pad showing contrast
enhancement (arrow). B. PVS lesion was excised by arthroscopically
assisted mini-arthrotomy.
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used34,35. Nuclear bone scans, even with thallium, are of
minimal diagnostic value because of their nonspecific
results36,37.

Ultrasound, conversely, does provide diagnostic informa-
tion that may be helpful, especially in localized disease, in
revealing lesions and differentiating them from other

common joint conditions, such as meniscal lesions38. In
addition, US is easily obtained. But since the accuracy of
US depends to a high degree on the personal experience of
the examiner, a general recommendation cannot be given. In
this series, US was not performed.

Because PVS contains iron deposits, CT is especially

Figure 5. A. Sagittal T1 weighted contrast enhanced MRI scan of the knee
joint in a 32-year-old man who had pain, swelling, and effusion of the joint
for 13 months. A diffuse synovitic lesion with enhancing solid soft tissue
masses can be seen throughout the joint and in a large Baker’s cyst. B.
Diffuse PVS was identified arthroscopically. Patient was treated with 2
stage anterior and posterior total synovectomy.
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A
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useful in delineating bony erosions, as well as in revealing
high attenuation tissue39. However, CT is limited in its delin-
eation of soft tissue lesions and its sensitivity to inflamma-
tory tissue.

MRI has proven its superiority in detecting PVS over
other imaging methods. With MRI, it is possible to simulta-
neously visualize hemosiderin deposits, lipids, and inflam-

mation tissue in PVS. Hemosiderin causes a decreased
signal intensity on T1 and T2 weighted images. If the tissue
contains enough hemosiderin, it will have a low signal on all
pulse sequences (Figures 2–6)40,41. Caution must be taken,
however, because diseases such as RA, hemophilia, amyloid
arthropathy, and even osteoarthritis may also show the same
findings32. Although it is nonspecific, with the use of

Figure 6. A. Sagittal T1 weighted SE MRI scan of the knee in a 29-year-old
man who had pain, swelling, and effusion of the joint for 144 months. MRI
shows the typical low signal of hemosiderin pigmentation in a nodular PVS.
B. Sagittal T1 weighted contrast enhanced MRI scan shows the lesion
through uptake of the contrast medium. Enhancement is diminished and
inhomogenous compared to that normally seen with RA. C. Lesion was
resected with arthroscopically assisted mini-arthrotomy. Patient is free of
symptoms after 27 months.
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Figure 7. Radiographs of knee joint from a 35-year-old woman show a small osteolytic lesion after multiple arthroscopic and open synovectomies. She is
free of PVS but the joint shows the typical postarthritic destruction pattern.

Figure 8A.

Dürr, et al: Villonodular synovitis 1627
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contrast enhancement, more nodules of the lesion may be
visible, allowing a more precise location of the disease42. In
our experience, a preoperative diagnosis was possible in 13
of 17 lesions examined with MRI. MRI has proven to be the
most precise imaging tool, especially at the knee joint43.

Therapy. PVS is predominantly treated with surgery.
Several studies report that the localized form of PVS can be
treated with a simple, even arthroscopically performed exci-
sion of the lesion, with very low recurrence rates28,44. In our
study, only one patient in 8 had recurrence on MRI of the
knee joint after arthroscopically assisted mini-arthrotomy
and resection. In diffuse forms of joint disease, total
synovectomy is the commonly recommended method of
treatment45. There is no agreement whether this procedure
should be done by arthrotomy or arthroscopically, especially
in the knee joint. Due to the difficulties associated with total
arthroscopic synovectomies, recurrence rates are lower in
open procedures than in arthroscopic synovectomies, at
least in centers with less arthroscopic experience (8% in 24
patients vs 17% in 12 patients)45,46. On the other hand, post-
operative morbidity is lower in arthroscopically treated

patients than in open synovectomies in most of the
studies2,46,47. In cases of destructive joint disease, total knee
arthroplasty is a viable option, but due to the often young
age of these patients, it may result in early failure. Aseptic
loosening resulted in revision arthroplasty for 3 patients,
above-knee amputation in one of 18 cases after knee arthro-
plasty for PVS48. In a review of 99 patients with surgically
treated PVS in a period of 67 years, 25 recurrences
occurred. Significantly higher recurrence rates were
observed in lesions of the knee joint after previous operative
procedures and incomplete synovectomies. A continuous
recurrence-free survival rate of only 65% was found after 25
years16. Local recurrences after several surgical procedures,
especially in patients with diffuse PVS, may lead to signifi-
cant problems. Hence, nonsurgical forms of treatment have
been evaluated in recent years.

Local injection of steroids is a method that is easy to
perform and was successful in a number of cases29,49.

A few early reports focused on the use of radiosynov-
iorthesis, as used with RA50-52. In one study, a good response
to 90Y was observed in 4 of 8 patients, 6 of whom had been
previously treated with surgery53. In this study, after a
surgical synovectomy to decrease synovial thickening 5 of 6
joints treated within the first 6 months after surgery and 4 of
6 patients treated later showed marked longterm improve-
ment54.

There are also a few case studies of external beam radia-
tion, and one larger study of 14 patients (6 primary, 8 recur-
rent lesions, all diffuse type)18. In the latter study, 13 patients
showed a complete response and one had to be treated surgi-
cally 9 years after radiation with excision of the lesion.
Eleven patients showed at least good function, while 3 had
fair functional results. The authors concluded that in large
PVS lesions after surgical resection, a moderate dose of
radiotherapy (35 Gy in 15 fractions) is beneficial for
residual disease, if additional surgery would lead to major
functional deficiencies.

In conclusion, the etiology of PVS is still unclear.
Distinctive nomenclature should be used for comparing
different diagnostic and therapeutic techniques. MRI has
proved to be the most helpful tool in the investigation of
PVS. In uncertain cases, an arthroscopic biopsy is easily
obtainable. Treatment mainly consists of surgical excision
of affected tissue. In experienced centers, this may be done
arthroscopically. Total synovectomy should be the treatment
of choice in diffuse disease. From the literature, nonsurgical
therapies such as steroid injections, 90Y synoviorthesis, or
external beam radiation seem to be of considerable benefit
in selected patients.
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