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Arthroscopic synovectomy for pigmented villonodular synovitis
of the knee: recurrence rate and functional outcomes after a
4-year follow-up
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Context
Pigmented villonodular synovitis (PVNS) is a rare proliferative pathology of synovial
joints mainly affecting the knee. Arthroscopic synovectomy has much lower
morbidity than open synovectomy.
Aims
The objectives of the study were to evaluate the rate of recurrence and the function
outcome after arthroscopic synovectomy for PVNS.
Settings and design
A retrospective study was held at Alexandria University.
Patients and methods
A retrospective study included all patients between 2010 and 2012with PVNS of the
knee. They were all treated by synovectomy followed by a chemical synoviorthesis
in the case of residual lesions. Lysholm score was used for assessment of the
results. The series included 28 patients, comprising 20 men and eight women, with
mean age of 41±12 years.
Statistical analysis
SPSS, version 20.0, was used.
Results
Atmean follow-up of 4 years, 28 patients were reviewed (18 nodular and 10 diffuse).
Only two case had recurrence. It was a diffuse form. Recurrence occurred after one
and half years in one case and after 2 years in the second case. After revision
synovectomy, no recurrence occurred. The mean Lysholm score improved from
preoperative value of 62.5±8 points to 91±8 (P<0.01). The mean preoperative
visual analog scale score improved from 41.5 to 95 points (P<0.01).
Conclusion
Arthroscopic synovectomy revealed satisfactory control of the disease, and it
preserved the function of the knee. In diffuse forms and recurrence forms, the
patient’s chances of recovery are still possible.
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Introduction
Pigmented villonodular synovitis (PVNS) is a benign
idiopathic proliferative pathology of the synovial
membrane [1]. PVNS affects people in their third or
fourth decades of life, affecting men and women in
equal proportions. In most cases, the disease is
monoarticular and involves mainly the knee joint;
the hip and ankle joints follow in frequency. It has
the potential to extensively invade local structures such
as muscles, tendons, cartilage, bones, and skin [2].

Without treatment, PVNS results in rapid and
irreversible joint destruction. In 1967, Granowitz et al.
[3] distinguished two intraarticular macroscopic forms,
that is, localized (nodular) and diffuse, which involve
the entire synovium. Extra-articular extension to the
adjacent muscular and tendon structures is sometimes
found, most often in diffuse forms.
Wolters Kluwer - Medknow
Joint aspiration reveals a brownish discoloration of the
fluid owing to the breakdown of blood products
(hemosiderin) within the joint [4]. The classical
appearance of PVNS on plain radiograph films is of
a soft-tissue swelling or mass about the joint, with
joint-space preservation. Peri-articular osteoporosis is
not commonly seen. Erosions or subchondral cysts are
common and are more prevalent when PVNS occurs at
‘tight’ joints such as the hip, ankle, or elbow in
comparison with the knee [5].

MRI will show the effusion, and the hemosiderin-
laden soft-tissue masses will be seen as areas of low
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signal intensity on T1 and especially on T2 sequences.
The signs in favor of a PVNS are thickened synovial,
heterogeneous, enhancement by the injection of
Gadolinium, and including hyposignal plaques
corresponding to deposits of hemosiderin in the
joint [6].

Pathologically, the lesion shows dense infiltrate of
polygonal or spindle cells with abundant cytoplasm
and vesicular nuclei; some of the cells contain
hemosiderin. Multinucleated giant cells are sometimes
present, either scarcely or in large numbers. Aggregation
of foamy cells can also be seen. Abundant production
of collagen, fibrosis, and hyalinizationmay be evident in
patients with long-standing disease [7].

The pathogenesis of PVNS is not clear; however, most
authors believe it is caused by chronic inflammation.
Others think it is a neoplastic disorder such as a giant cell
sarcoma arising near or inside the synovial space or
tendon sheath [2]. A study by Ijiri et al. [8] suggested
that human peptide, a material that interferes with
apoptotic activity, is present in the diffuse form of the
disease but is less commonly present in thenodular form.

The gold standard treatment of PVNS is the surgical
excision of all the lesions. In diffuse forms, the treatment
usually adopted is total open synovectomy, whereas
arthroscopic synovectomy is most often reserved for
localized nodular forms [9]. In contrast to open
synovectomy, arthroscopic synovectomy appears to
preserve knee function with a low local recurrence
rate and few complications [10]. Adjuvant treatment
modalities such as external beam radiation and
intraarticular injection of yttrium-90 have been tried
and shown to be effective in reducing the rate of local
recurrence with acceptable joint damage. The main
Table 1 Demographic data of the patients involved in the study

D

Number

Age 42

Sex

Side

Preoperative flexion

Preoperative Lysholm score

Preoperative VAS score

Mean duration of symptoms prior to presentation 8 m

VAS, visual analog scale.
long-term goal is to eradicate the synovial disease
while avoiding the need for joint replacement [11].

The aim of this study was to evaluate the results of
arthroscopic synovectomy, for both localized and diffuse
PVNS. The hypothesis of the study was that
arthroscopic synovectomy would preserve the function
of the kneewhile obtaining a low rate of local recurrence.
Patients and methods
A retrospective study was performed at El Hadara
University Hospital. The study was approved by the
institutional ethics committee in the Orthopedic
Department of Orthopaedic Surgery, Alexandria
University, Egypt. The inclusion criteria were any
patient who had an arthroscopic synovectomy of a
histologically proven knee PVNS between 2010 and
2012. The exclusion criteria were extra-articular
extension and/or open synovectomy. Recurrence
after arthroscopic synovectomy was included.

During this period, 28 patients were operated upon,
comprising 20 men and eight women, with a mean age
of 40.5 years (32–47 years). Ten (35%) patients had a
diffuse and 18 (65%) had a nodular form, all without
extra-articular extension nor bony destruction evident
on preoperative radiographs. At the time of diagnosis,
18 had right knee affection and 10 had left side. All
patients were evaluated clinically and radiologically.
They were subjected to preoperative radiographs and
MRI. Only two cases had recurrence after arthroscopic
synovectomy (Table 1).

There were 18 (65%) patients with nodular form. In
50% of them, the lesion was located in the suprapatellar
pouch and 22% in the medial gutter. Overall, 11% of
iffuse variety [n (%)] Nodular variety [n (%)]

10 (35) 18 (65)

9 suprapatellar pouches

2 anterolateral

4 posterior compartments

3 medial gutter

years (36–47 years) 39 years (32–41 years)

10 males (100) 10 males (56)

8 females (44)

6 right (60) 12 right (67)

4 left (40) 6 left (34)

110±7 deg. 126±12 deg.

57±8 points 68±10 points

39 points 44 points

onths (1–13 months) 10 months (2–12 months)
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the nodules were found in the anterolateral part of the
knee with extension to fat pad and femoral trochlea and
16% were infiltrating the medial gutter only (Fig. 1).

The mean preoperative flexion was 126±12°. MRI
was performed in all patients, showing the signs in
favor of a PVNS (Fig. 2): thickened synovial,
heterogeneous, enhancement by the injection of
gadolinium, and including hyposignal plaques
corresponding to deposits of hemosiderin in the
joint [6]. All cases had histological evidence of
PVNS postoperatively.

In all cases, a 30° arthroscope was used. A synovial
biopsy was performed. The synovectomy was
Figure 1

The distribution of the nodular form group (n=18 patients).

Figure 2

MRI T1 FSE image, showing a diffuse form of PVNS in a 42-year-old
female patient. PVNS, pigmented villonodular synovitis.
performed with a motorized shaver with 4.5- and 5.5-
mm blade (Fig. 3). The three standard approaches
(anteromedial, anterolateral, and superolateral) were
used. Posterior synovectomy was performed only in
diffuse forms and nodular forms with posterior
lesions on MRI through the posteromedial and
posterolateral lateral portals. The posteromedial
approach was performed by transillumination.
Postoperative chemical synoviorthesis was done in all
cases using triamcinolone hexacetonide (Kenacort).

Postoperative protocol was as follows: all patients
had an intraarticular drain removed after 24 h after
surgery. Passive and active rehabilitation was
started from the first postoperative day and
prolonged for 1 month. A knee extension splint
was kept between sessions for a month to avoid
flexion deformity. Each patient was reviewed at 1,
3, 6, and 12 months postoperatively and once a year
thereafter.

At the last follow-up (4 years), all patients were
reviewed clinically using the Lysholm score [12].
According to the Lysholm-Tegner score, the results
were classified to be poor (0–64), average (65–83), or
excellent (84–100). The mean preoperative Lysholm
score was 62.5±8 points. The mean preoperative visual
analog scale score was 41.5 points. The functional
evaluation was performed using the standard system
of the Musculoskeletal Tumor Society with the
modifications developed by Enneking et al. [13],
which is based on six parameters, including an
assessment of pain, functional activities, emotional
acceptance, the need for use of external support,
walking ability, and gait.
Figure 3

A 5.5-mm motorized shaver used for arthroscopic synovectomy from
suprapatellar pouch.
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Statistical analysis
Statistical analysis was done using SPSS software
(version 20.0; SPSS Inc., Chicago, Illinois, USA).
Owing to the size of the sample, nonparametric
tests were used. The quantitative variables were
tested by the Mann–Whitney test or the Wilcoxon
test for matched groups. The significance threshold
was set at 0.05.
Figure 4

Graph showing the improvement in Lysholm score in both nodular
and diffuse forms.
Results
No patients was lost to follow-up. The mean duration
of follow-up was 4 years. Only two cases had
recurrence. The first was after one and half years
and the second was after 2 years. Both had diffuse
PVNS form and were revised using arthroscopic
synovectomy. At the last follow-up of the second
intervention, no recurrence was noticed.

The most common symptom was discomfort of the
knee (100% of the patients) followed by swelling (90%)
and locking episodes of the knee (65%) in cases of
nodular forms. In all patients, the histological
examination confirmed the diagnosis of PVNS. All
plain radiographs were normal even in patients having
long-term symptoms.

The mean Lysholm score improved from
preoperative value of 62.5±8 points to 91±8
(P<0.01). The mean preoperative visual analog
scale score improved from 41.5 to 95 points
(P<0.01). The median Lysholm score was 90±7 in
the diffuse group and 92±10 in the localized group
(P>0.05) (Fig. 4). The final scores were excellent.
The mean postoperative flexion increased to 150±2
for diffuse form and to 155±7° in nodular form
(P<0.05). No patients had flexion deformity
postoperatively (Table 2).

There were no complications reported after
synovectomy. There were no postoperative
infections, no portal healing problems, no stiffness,
and no deep vein thrombosis.
Table 2 Postoperative data at the final follow-up

Preoper

Lysholm score 57±8 p

VAS score 39 po

Flexion 110±

Recurrence

Final FU modified Enneking Musculoskeletal Tumor Society

VAS, visual analog scale.
Discussion
The mainstay of PVNS treatment is surgical or
arthroscopic synovectomy. Arthroscopic synovectomy
has reduced morbidity and is well tolerated by patients.
Open surgical synovectomy causes stiffness and pain
and has a long recovery time, mainly after procedures
involving the knee joint. However, the relapse rates of
both approaches are reported to be relatively high,
ranging between 8 and 46% [14].

The incidence of postoperative stiffness after open
synovectomy ranges between 24% for Flandry et al.
[15] and 50% in the Johansson et al. [16]. The
arthroscopic synovectomy allows the removal of a
maximum number of lesions while probably offering
a functional advantage over open surgery and a low rate
of postoperative complications. However, arthroscopic
surgical treatment is highly specialized and has a long
and difficult learning curve [17].
Diffuse Nodular

ative Postoperative Preoperative Postoperative P value

oints 90±7 points 68±10 points 92±10 points <0.05

ints 94 points 44 points 95 points <0.05

7° 150±2° 126±12° 155±7° <0.05

2 (20) None

85 92
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Recurrence rate

This study shows that arthroscopic synovectomy for
PVNS has a lesser complication rate and results in a
globally low rate of local recurrence and preserves joint
function. Unlike localized forms with a low or no
recurrence rate, diffuse forms often recur whatever
the treatment [18].

Ottaviani et al. [19] performed a retrospective study
over 122 cases of PVNS. Overall, 89% were diffuse
form. PVNS was analyzed with a mean follow-up
of 5.8±4.3 years. All cases were done by open
synovectomy. The relapse rate was 30% in knee
cases. They were all diffuse form with a mean delay
before relapse of 2.6±2.4 years.

Sharma et al. [20] investigated the functional outcome
of 17 PVNS of the knee at 6-year mean follow-up.
The mean age was 33 years (range, 16–58 years) with
a slight male predominance. The lesion was
predominantly anterior in nine patients, posterior in
four, anterolateral in two, and medial and lateral in one
each. Three patients (four knees) had localized disease
and 13 diffuse. Removal of a localized synovial mass or
loose body with surrounding partial synovectomy (four)
was carried out for the localized variety, whereas open
partial (three) or total (radical) synovectomy (10) was
performed in all cases of diffuse PVNS. Three (23%) of
the 17 knees had a recurrence, noted at 4, 6, and 8 years
postoperatively. They were all diffuse form.

In this study, the results were comparable to the
literature. There were no cases of recurrence in the
nodular form. However, in the diffuse form group,
the recurrence rate of our series was two (20%) cases,
which is less than the open synovectomy results: 25%
for Schwartz et al. [7], 33% for Johansson et al. [16],
and 46% for Byers et al. [21]. The best results are
those obtained by Flandry et al. [15], with a recurrence
rate of 8%.

Regarding arthroscopic synovectomy results, De Ponti
et al. [9] retrospectively examined the results of
arthroscopic synovectomy of PVNS of the knee in
19 patients, with an average follow-up of 60 months
(minimum, 12; maximum, 128). 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; seven of them underwent extended
arthroscopic synovectomy and eight underwent
partial synovectomy. 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.

Moreover, Kim et al. [22] investigated the results of
arthroscopic synovectomy for localized PVNS of the
knee in 11 patients between the ages of 15 and 59 years
(mean, 34.6 years). The most common involved site
was the anteromedial synovium near the anterior horn
of the medial meniscus (five patients). The remaining
cases were located in the anterior fat pad (two patients),
suprapatellar pouch, posteromedial compartment,
medial gutter, and the anterior horn of the lateral
meniscus. Nine patients had one mass, and the
remaining patients each had two or three masses.
There was no evidence of recurrence at follow-up
for an average of 29.9 months (range, 24–48 months).

Loriaut et al. [23] investigated the outcome of
arthroscopic treatment of nodular PVNS of the knee
in 20 patients. The average follow-up was 75 months
(range, 12–144). Themedian age of the patients was 46
years (range, 23–71). The nodules were localized in the
gutters (45%), suprapatellar pouch (26%), patellar fat
pad (13%), posterior compartment of the knee (13%),
and in the femoral notch (9%). Four patients had
recurrent disease. Two patients had clinical
symptoms that occurred at 12 and 50 months after
the first surgery.

Sharma and Cheng [24] retrospectively reviewed the
outcomes of PVNS in 49 patients (12 localized and 37
diffuse) who were treated with synovectomy, with a
mean age of 35.2 years (range, 10–73). Minimum
follow-up was 1 year (mean, 6.2 years; range, 1–13).
A total of 21 patients had a relapse. The recurrence-
free survival was 95% for open versus 62% for
arthroscopic synovectomy at 2 years, and 71 and
41% at 5 years. The recurrence-free survival was
91% for localized and 70% for diffuse PVNS at 2
years, and 73 and 48% at 5 years. Diffuse disease
(RR=4.49) and arthroscopic synovectomy
(RR=3.30) were associated with relapse.
Functional outcomes
In this series, the mean functional scores are excellent
for both nodular and diffuse PVNS. No significant
difference was found between these two groups.
Loriaut et al. [23] reviewed 20 patients who were
operated arthroscopically for localized PVNS; the
mean Lysholm score was ‘good’ at the last follow-up
(mean, 85.5, range, 83–88 points).
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Nassar et al. [2] followed up 12 cases of PVNS for a
mean of 27 months using modified Enneking
Musculoskeletal Tumor Society score. The
functional outcome of the involved joint in all
patients was excellent so far according to Enneking’s
criteria. The average postoperative score was 85%
(80–90%). In the current series, similar results
were obtained with average postoperative Enneking
score of 85% for the diffuse form and 92% for the
nodular form.
Adjuvant therapies
Postsynovectomy adjuvant treatment with external
beam radiation therapy or intraarticular injection of
yttrium-90 are two adjuvant therapies that have yielded
better results compared with surgical excision alone
[25]. The external radiation associated with a complete
synovectomy seems to give good results especially in
the forms with high risk of recurrence [26]. Nassar et al.
[2] used postsynovectomy external beam radiation
therapy for PVNS of 12 knees 6–8 weeks after
surgery. They followed their cases up for 27 months,
with no single case of recurrence. All their cases
were diffuse form. However, Jahangier et al. [27]
reported that the overall success rate of
postsynovectomy radiation using 90Y was 75% in 83
patients.

The chemical synoviorthesis with triamcinolone was
also used as adjuvant therapy after PVNS arthroscopic
synovectomy [19,28,29]. In this study, chemical
synoviorthesis was carried out in all patients. There
were two cases of local recurrence. They were both
diffuse forms. Pannier et al. [29] used chemical
synoviorthesis in six cases. Recurrence was noted in
two diffuse forms, one at 10 months and other after 24
months after surgical synovectomy.
Limitations of the study
There are several limitations of this study. First, it is a
retrospective study with low evidence power. Second,
given the extremely low incidence of this condition, the
number of patients is certainly low.
Conclusion
Arthroscopic synovectomy for both nodular and diffuse
forms with a superadded chemical synoviorthesis
allows a satisfactory control of the PVNS while
preserving the function of the knee. In diffuse
forms, the patient’s chances of recovery are preserved.
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