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Purpose: We report 10 years’ experience in arthroscopic treatment of pigmented villonodular
synovitis (PVNS) of the knee in a series of patients affected by the localized or diffuse form of the
disease. The purpose of the study is to critically examine the results of arthroscopic synovectomy in
the knee affected by PVNS, to determine the safety and effectiveness of the procedure. Type of
Study: Retrospective case analysis. Methods: The study population consists of 19 patients, with an
average follow-up of 60 months (minimum, 12; maximum, 128). All patients underwent knee
arthroscopy. The 3 standard portals were used; posteromedial and posterolateral portals were added
if required. Four patients were affected by localized PVNS and were subject to partial synovectomy
with excision of the pathologic tissue. The remaining 15 patients presented a diffuse form of PVNS;
7 of them underwent extended arthroscopic synovectomy and 8 underwent partial synovectomy. The
diagnosis was confirmed by synovial biopsy. Results: In the group affected by the localized form of
PVNS, the arthroscopic local excision resulted in a complete and persistent regression of the
pathology. Among the patients affected by the diffuse form of PVNS, clinical results were better and
the recurrence rate was lower in the group treated with extended synovectomy. No relevant
complications were encountered. In particular, no cases of infection, stiffness, or neurovascular
lesions were seen. Conclusions: Arthroscopic synovectomy is an appropriate treatment for knee
PVNS. Extended synovectomy must be performed in all cases of diffuse PVNS. Key Words:
Pigmented villonodular synovitis—Arthroscopic synovectomy—Knee.

P

igmented villonodular synovitis (PVNS) is a proliferative pathology of the synovial membrane,
often localized in the knee. It is seen much less frequently in other joints.1,2 It is a rare pathology; the
annual incidence has been calculated as 1.8 cases per
million population.3
Because of the rarity of cases and the difficulty of
collecting numerically consistent case histories, the
treatment of PVNS is under discussion to this day.
However synovectomy, extended or limited to the
area of PVNS, appears to be the treatment modality
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with the best results. In particular, with the advent of
modern techniques of arthroscopic surgery, the question was posed whether it is more appropriate to treat
cases of PVNS with traditional synovectomy or
whether arthroscopic synovectomy4 is more effective.
In this article, we report 10 years’ experience in the
arthroscopic treatment of PVNS of the knee.

METHODS
The study population consisted of 19 consecutive
patients (9 men, 10 women) treated at our institution
from 1990 through 1999 diagnosed with PVNS. The
average patient age was 59 years (minimum, 37; maximum, 83).
All patients underwent knee arthroscopy, independent of previous treatment or whether PVNS was
localized or diffused. The 3 standard portals were used
(anteromedial, anterolateral, and superomedial). Posteromedial and posterolateral portals were added if
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TABLE 1. Criteria for Assessment of Results According to Ogilvie-Harris5

Pain
Synovitis/swelling
Range of motion
Function

No Points

1 Point

2 Points

3 Points

Severe
Severe
More than 20% loss
Minimal activity

Moderate
Moderate
10% to 20% loss
Reduced activity

Slight
Slight
0% to 10% loss
Almost complete activity

None
None
Normal
Complete activity

required. We routinely used a 30° arthroscope; when
required, a 70° arthroscope was introduced through
the posteromedial and posterolateral portals and the
intercondylar notch.
The patients with localized lesions underwent
partial synovectomy. In these cases, we carefully
explored the knee to disclose the presence of other
lesions. Patients showing the diffused form of the
disease underwent partial or extended synovectomy. The synovectomy was performed using a
5.5-mm full-radius resector in the oscillating mode.
Synovial biopsy was performed in all cases. A
standard H&E stain was used for histologic examination.
All the patients had an intra-articular suction drain
that was removed 24 hours after surgery. The patients
began physical therapy (passive range of motion and
isometric quadriceps contraction exercises) the same
day.
Each patient was evaluated before treatment and 3
months after it. At follow-up, the patient’s condition
was rated as excellent, good, fair, or poor, following
the evaluation criteria proposed by Ogilvie-Harris et
al.5 The following parameters were considered: articular pain, synovitis or articular effusion, range of
motion, and functional ability. Scores from 0 to 3 were
assigned to each of these parameters (Table 1). To
globally evaluate the results of the arthroscopic treatment, we calculated the arithmetic average of the
scoring obtained by the various parameters considered
in homogeneous classes of treatment. We considered
scores between 0 and 3 as poor, between 4 and 6 as
fair, between 7 and 9 as good, and between 10 and 12
as excellent.

RESULTS
All 19 patients were available for follow-up.
Mean follow-up was 60 months (minimum, 12;
maximum, 128). The right side was affected in 10
cases and the left side in 9. Five patients had been
treated previously in other hospitals. However,
none had been previously diagnosed with PVNS or
received surgical treatment specific for PVNS. In 2
cases, a diagnosis of medial and lateral meniscal
tears was made, respectively. One of these patients
underwent selective arthroscopic meniscectomy
without the PVNS being noticed. In 1 case, a diagnosis of popliteal cyst was made, and the patient
underwent surgical removal of the cyst itself. The
cyst recurred after 6 months. In the remaining 2
cases, gonarthrosis was diagnosed.
In no case was a certain diagnosis made before the
arthroscopy. In 6 cases, PVNS was suspected on the
basis of clinical and instrumental findings. In 6 cases,
a magnetic resonance imaging (MRI) study was made
before surgery. In 5 cases, the MRI showed a synovial
hypertrophy compatible with PVNS. In 1 case, the
MRI was interpreted as a tear of the lateral meniscus.
At arthroscopic examination, the presence of a nodular lesion near the anterior horn of the lateral meniscus
was found. Successive review of the MRIs showed a
case compatible with formerly misdiagnosed PVNS.
The average time between the beginning of symptoms and surgical treatment was 20 months. In these
patients, the most frequent preoperative symptoms
(Table 2) were joint effusion, true recurring hemarthrosis, and spontaneous pain. In some cases, the

TABLE 2. Preoperative Signs and Symptoms in the Study Population

No. of patients
Percentage

Hemarthosis/
Swelling

Locking/
Pseudolocking

Pain

Popliteal Cyst

Decreased
ROM

Instability

Palpable Mass

17
89.5

6
31.6

17
89.5

3
15.8

13
68.4

2
10.5

1
5.3
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TABLE 3. Results of Treatment
Patients

Diffuse PVNS
extended synovectomy
LO
TT
BG
BL
BA
CE
MR
Mean
Diffuse PVNS
partial synovectomy
RA
PV
TA
BE
CP
CM
CC
GR
Mean
Localized PVNS
EP
RR
PP
BM
Mean

Sex

Age
(yrs)

Pain

Synovitis

ROM

Total
Score

Function

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

F
M
M
F
F
M
F

42
37
66
55
76
76
52

0
1
1
1
0
0
1
0.57

3
3
3
3
3
1
3
2.71

0
1
0
0
0
0
0
0.14

3
3
3
2
2
2
2
2.43

1
1
0
1
1
0
1
0.71

3
3
2
3
3
2
3
2.71

1
1
0
0
0
0
1
0.43

3
3
2
2
2
1
3
2.29

2
4
1
2
1
0
3
1.86

12
12
10
10
10
6
11
10.14

F
F
M
M
M
F
M
F

47
73
68
83
69
73
43
62

0
0
1
3
1
1
1
1
1

2
1
3
3
2
2
3
2
2.25

0
0
1
0
1
1
1
1
0.62

0
1
2
2
2
2
2
2
1.62

0
1
2
3
1
1
3
1
1.5

1
2
3
3
2
2
3
2
2.25

0
0
2
2
1
1
2
1
1.12

1
1
3
3
2
2
3
2
2.12

0
1
6
8
4
4
7
4
4.25

4
5
11
11
8
8
11
8
8.25

F
M
F
M

40
78
50
37

1
1
1
3
1.5

3
3
3
3
3

3
1
1
1
1.5

3
3
3
3
3

3
2
2
1
2

3
3
3
3
3

1
1
1
1
1

3
3
3
3
3

8
5
5
6
6

12
12
12
12
12

NOTE. Pre and post refer to evaluation (see Table 1) before and after surgery.

presence of articular locking or pseudolocking was
noticed, especially in the localized disease.
Four patients (21%) were diagnosed with the localized form. In these cases, a resection of the nodular
lesion and of the surrounding synovial tissue was
performed. In the other 15 cases (79%), the diffuse
form of the disease was noted. In 8 of these cases, a
partial synovectomy was performed using the 3 standard portals. In the remaining 7 cases, an extended
synovectomy was performed using the 3 standard
portals and 1 or 2 supplementary portals (including
posteromedial and posterolateral portals). In 1 case in
this last group, after the arthroscopy, removal of a
voluminous popliteal cyst was performed using a posterior open approach.
The histologic appearance was the one classically
described in literature. It was similar for localized and
diffused forms and was characterized by the active
proliferation of fibroblasts and histiocytic cells containing hemosiderin deposits. A variable number of
multinucleated giant cells and inflammatory elements,
predominantly lymphoplasmocytes, were also seen.6

The results are listed in detail in Table 3, both
regarding the parameters for single patients and the
parameters for the various homogeneous treatment
classes: diffuse PVNS treated with extensive synovectomy, diffuse PVNS treated with partial synovectomy,
and nodular PVNS treated with resection of the nodule.
Considering the average global score for each
group, we noted that the group of patients with
diffuse PVNS treated with extensive synovectomy
improved from an average preoperative score of
1.86 points to an average postoperative score of
10.14 points. Scores for patients with diffuse PVNS
treated with partial synovectomy went from an average preoperative score of 4.25 to a postoperative
average score of 8.25 points. Finally, scores for the
group of patients with nodular PVNS rose from an
average preoperative score of 6 points to an average
postoperative score of 12 points.
In cases of nodular disease, the result was excellent
from the beginning; no recurrence was seen. For patients with diffuse disease who underwent extensive
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synovectomy, immediate good results were maintained in 80% of cases. In 50% of the cases treated
with partial synovectomy, symptoms (effusion, pain,
movement impairment) recurred in the first 2 years. A
further 25% of patients experienced a progressive
deterioration of clinical condition but did not request a
new surgical treatment.
No relevant complications were encountered. In
particular, no cases of infection, stiffness, or neurovascular lesions were seen. In patients with the diffuse
form, especially those treated with extensive synovectomy, slower functional recovery was noted. This was
mainly affected by the presence of joint effusion in the
first month after surgery, with a consequent delay in
recovery of the last degrees of flexion. However, the
postoperative course was considered normal in all
cases.
DISCUSSION
PVNS is rarely encountered3 and difficult to diagnose. Often, diagnosis is delayed 2 to 3 years
after symptoms begin.7 Also, many of the patients
in our study lamented long-term inconvenience
from the delay in diagnosis (average, 20 months).
Some had even undergone surgical treatment for
other intra-articular pathologies without being correctly diagnosed. In some cases, the diagnosis was
proven only after arthroscopy and biopsy. All of
this testifies to the difficulty of correctly diagnosing
PVNS. In fact, nodular forms can simulate an internal knee derangement,8,9 such as meniscal lesions10,11 or loose bodies.12 Diffused forms can
simulate chronic phlogistic forms (such as arthritic
or rheumatic arthrosynovitis).
MRI can be helpful, thanks to the paramagnetic
effects of the hemosiderin deposits in the synovial
macrophages.9,13-18 This is also helpful if the MRI
appearance is not always pathognomic.
The presence of repeated hemarthrosis in the absence of traumatic events is strongly suggestive of
PVNS. In our case histories, recurrent hemarthrosis is
the most frequent clinical sign, and is particularly
specific in cases of PVNS. Sometimes the underlying
pathology is revealed by the presence of a popliteal
cyst19 in recurrent or chronic inflammation and joint
effusion.
Currently, surgical treatment is considered the best
form of therapy. In our case histories, similar to what
is described in the literature,20-23 the best results were
obtained in the nodular form of PVNS. In this form,
resection of the synovial localization almost always
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resulted in a nearly complete resolution of symptoms.
Some authors suggest removing the implant portion of
the synovial nodule with an electrocautery to control
bleeding.12 In our experience, however, we did not
encounter particular problems with bleeding at the
resection site of localized PVNS.
In some reports,9,24,25 nodular PVNS treated arthroscopically showed a complete resolution of clinical
symptoms without noteworthy complications. Recurrence of the illness after resection of the localized
form is rare.26,27 In the diffused form, the commonly
suggested treatment is partial or extensive synovectomy.4,5,10,21,23,24,27 The main problem appears to be
the high rate of recurrence. In our cases, we obtained
an improved clinical result and lower rate of recurrences with extensive synovectomy, using 4 or 5 access points to reach the posteromedial and posterolateral part of the joint cavity.
The cases in which we performed partial synovectomy presented with apparently better preoperative
conditions. In fact, The average preoperative score in
this group was 4.25 points, better than the initial
average score of the group who underwent extended
synovectomy (1.86 points). This induced us to limit
synovectomy to the anterior part of the joint, through
the 3 standard access points (anteromedial, anterolateral, and superomedial). However, this group of patients experienced the worst results, both in clinical
improvement and recurrence rate.
Our recurrence results are comparable to the best
results with the traditional open surgical approach.
The reported rates of recurrence after open synovectomy for diffuse PVNS of the knee vary in the
literature. Byers et al.27 reported 46%; Johansson et
al.21 reported 33%; and Schwartz et al.28 reported
25%, increasing to 35% after 25 years. The best
results are those obtained by Flandry et al.,23 who
reporting a recurrence rate of 8% with a radical
open-approach synovectomy. Many authors suggest
that recurrence is due to an incomplete resection of
the pathological tissue, highlighting the fact that it
is fundamental to execute a radical resection of the
lesion. However, this is not easy to accomplish
arthroscopically. As with all technical procedures, a
definite learning curve exists for radical arthroscopic synovectomy.29 Contrary to cases treated
arthroscopically, complications such as pain and
joint stiffness are frequently noted after open synovectomy.21,28 We do not currently have direct experience using radiation therapy26 in association
with synovectomy to reduce the recurrence rate.29
We can conclude that arthroscopic treatment has an
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efficacy similar to that with the open approach. Therefore, in case of unforeseen PVNS found during arthroscopy, it appears appropriate to proceed with the same
surgical technique. The advantage of arthroscopic
treatment is in the lower rate of complications (e.g.,
joint stiffness, infections) and quicker functional recovery due to more limited invasiveness. In localized
forms, resection of the synovial area is generally simple, and the results are excellent and long lasting.
Arthroscopy also allows a more accurate diagnosis
and localization of limited lesions. Finally, in cases of
recurrence, it is possible to examine the joint safely
and noninvasively. Arthrotomy revision would be
more demanding and is associated with a high frequency of complications.
Therefore, arthroscopy is preferable to traditional
open synovectomy. In the diffused forms, a radical
resection of the synovial lesion is imperative but not
always viable arthroscopically. However, we believe arthroscopic synovectomy is preferable if feasible and only if it is not possible to completely
resect the synovial lesion arthroscopically should an
open approach be used. The latter is also recommended if associated lesions such as a popliteal cyst
are present. Although a purely arthroscopic treatment for popliteal cysts communicating with the
joint was recently suggested,30 in PVNS cases, we
believe it is appropriate to proceed with a combined, 1-stage treatment. After the arthroscopic synovectomy, removal of the popliteal cyst through an
open posterior approach should be performed. This
is because a possible extra-articular synovial localization, if not resected, could induce recurrence of
the intra-articular synovitis.
REFERENCES
1. Molfetta L, Vavalle G, Ippolito B, et al. Sinovite villo-nodulare pigmentosa dell’anca. Contributo casistico. Min Orthop
Traumat 1993;44:25-29.
2. Dorwart RH, Genant HK, Johnston WH, et al. Pigmented
villonodular synovitis of the shoulder: Radiologic-pathologic
assessment. Am J Roentgenol 1984;143:886-888.
3. Myers B, Masi A, Feigenbaum S. Pigmented villonodular
synovitis and tenosynovitis: A clinical epidemiologic study of
one hundred and sixty-six cases and literature review. Medicine 1980;59:223-228.
4. Zvijac JE, Lau AC, Hechtman KS, et al. Arthroscopic treatment of pigmented villonodular synovitis of the knee. Arthroscopy 1999;15:613-617.
5. Ogilvie-Harris DJ, McLean J, Zarnett ME. Pigmented villonodular synovitis of the knee: The results of total arthroscopic synovectomy, partial arthroscopic synovectomy and
arthroscopic local excision. J Bone Joint Surg Am 1992;74:
119-123.
6. Flandry F, Hughston J. Pigmented villonodular synovitis.
J Bone Joint Surg Am 1987;69:942-949.

7. Chagnon S, Vallée C, Blery M, et al. Synovite villonodulaire.
In: Encycl Med Chir. Radiodiagnostic-Neuroradiologie-Appareil Locomoteur. Paris: Edition Techniques, 1992;31370A 10.
8. Williams AM, Myers PT. Localized pigmented villonodular
synovitis: a rare cause of locking of the knee. Arthroscopy
1997;13:309-312.
9. Muscolo DL, Makino A, Costa-Paz M, et al. Magnetic resonance imaging evaluation and arthroscopic resection of localized pigmented villonodular synovitis of the knee. Orthopedics
2000;23:367-369.
10. Flandry FC, Jacobson KE, Andrews JR. Localized pigmented
villonodular synovitis of the knee mimicking meniscal injury.
Arthroscopy 1986;2:217-221.
11. Van Meter CD, Rowdon GA. Localized pigmented villonodular synovitis presenting as a lateral meniscal bucket handle
tear: a case report and review of the literature. Arthroscopy
1994;10:309-312.
12. Bronstein RD, Sebastianelli WJ, De Haven KE. Localized
pigmented villonodular synovitis presenting as a loose body in
the knee. Arthroscopy 1993;9:596-598.
13. Centanni F, Chiodi E, Gattazzo D, et al. Sinovite villonodulare
pigmentosa del ginocchio. Studio integrato radiologico e riscontro chirurgico. Presentazione di un caso. Radiat Med 1997;
94:527-529.
14. Crasti B, Stigliani L. Sinovite pigmentosa villonodulare del
ginocchio: Aspetti con ecografia, tomografia assiale computerizzata e risonanza magnetica in un caso giunto alla nostra
osservazione. Radiat Med 1998;96:100-102.
15. Kaplan PhA, Morana G, Carolone N. Guida logica alla interpretazione mediante imaging delle tumefazioni articolari e
paraarticolari. In: Pistolesi GF, Bergamo Andreis IA, eds.
L’imaging delle articolazioni. Napoli: Gnocchi, 1994;160-162.
16. Kottal RA, Vogler JB III, Matamoros A, et al. Pigmented
villonodular synovitis: A report of MR imaging in two cases.
Radiology 1987;163:551-553.
17. Spritzer CE, Dalinka MK, Kressel HY. Magnetic resonance
imaging of pigmented villonodular synovitis: a report of two
cases. Skeletal Radiol 1987;16:316-319.
18. Stoller DW, Cannon WD, Anderson LJ, et al. The knee. In:
Stoller DW, ed. Magnetic resonance imaging in orthopaedics
and sports medicine. Philadelphia: Lippincott-Raven, 1997;
349-398.
19. Folman J, Reis ND. Pigmented villonodular synovitis presenting as a popliteal cyst. Isr J Med Sci 1980;16:735-738.
20. Granowitz SP, Mankin HJ. Localized pigmented villonodular
synovitis of the knee. Report of five cases. J Bone Joint Surg
Am 1967;49:122-128.
21. Johansson JE, Ajjoub S, Coughlin LP, et al. Pigmented villonodular synovitis of the joints. Clin Orthop 1982;163:159166.
22. Beguin J, Locker B, Vielpeau C, et al. Pigmented villonodular
synovitis of the knee: Results from 13 cases. Arthroscopy
1989;5:62-64.
23. Flandry FC, Hughston JC, Jacobson KE, et al. Surgical treatment of diffuse pigmented villonodular synovitis of the knee.
Clin Orthop Rel Res 1994;300:183-192.
24. Lee B, Yoo J, Lee S, et al. Localized pigmented villonodular
synovitis of the knee: Arthroscopic treatment. Arthroscopy
1998;14:764-768.
25. Mancini GB, Lazzeri S, Bruno G, et al. Localized pigmented
villonodular synovitis of the knee. Arthroscopy 1998;14:532536.
26. Rao AS, Vigorita VJ. Pigmented villonodular synovitis (giantcell tumor of the tendon sheath and synovial membrane): A
review of eighty-one cases. J Bone Joint Surg Am 1984;66:
76-94.
27. Byers PD, Cotton RE, Deacon OW. The diagnosis and treatment of pigmented villonodular synovitis. J Bone Joint Surg
Br 1968;50:290-305.

ARTHROSCOPIC TREATMENT OF PVNS OF THE KNEE
28. Schwartz HS, Unni KK, Pritchard DJ. Pigmented villonodular
synovitis: A retrospective review of affected large joints. Clin
Orthop 1989;247:243-255.
29. Rodriguez Blanco CE, Ojeda Leon H, Guthrie TB. Combined
partial arthroscopic synovectomy and radiation therapy for

607

diffuse pigmented villonodular synovitis of the knee. Arthroscopy 2001;17:527-531.
30. Sansone V, De Ponti A. Arthroscopic treatment of popliteal
cyst and associated intra-articular knee disorders in adults.
Arthroscopy 1999;15:368-372.

