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Pigmented villonodular synovitis (PVNS) is a rare, benign,
and proliferative synovial tissue disorder.1 Annual incidence
of the intra-articular type has been estimated to be 1.8 to 2.2
per 1 million population, and among intra-articular forms,
diffuse type represents 23% of cases.2 Jaffe et al were the first
to describe histological characteristics of PVNS back in
1941.3 PVNS affects the synovial lining of joints, tendon,
and bursas, which is further characterized by synovial pro-
liferation and hemosiderin deposition that can lead to bone
and soft tissue invasion.

The etiology of PVNS remains controversial, but the
possible mechanism is thought to be cytogenetic aberration
with a neoplastic origin.4 The gross pathologic appearance of
diffuse PVNS (DPVNS) is mostly an infiltrative mass that
completely invades and thickens the synovium. The mor-
phology of synovial hypertrophy consists of an irregular
papillary or villous projection.

Granowitz et al distinguished two subtypes of PVNS con-
sidering the involvementof thesynovial tissue: localizedPVNS
(LPVNS) and DPVNS that affected the entire synovium.5 The
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Abstract The purpose of this study was to evaluate and describe the clinical results of complete
arthroscopic synovectomy through the four arthroscopic portals in the knees affected by
diffuse pigmented villonodular synovitis (DPVNS). Between 2009 and 2012, 21 patients
(15menand6women)with thediffuse formof PVNSof the kneewere enrolled in the study
after qualification. The clinical diagnosis was confirmed by magnetic resonance imaging
and postsurgical pathologic examination. All patients underwent complete synovectomy
through posteromedial, posterolateral, anteromedial, and anterolateral portals. Each
patient was evaluated before treatment and followed up for a minimum of 5 years (range:
60–79 months) using the Lysholm score and International Knee Documentation Commit-
tee (IKDC) score. Both Lysholm score and IKDC scores were significantly improved in all
studyparticipants.Nocasesofclinical recurrence, infection, joint stiffness, orneurovascular
lesions were observed. This study showed that an attentive arthroscopic synovectomy is a
safer alternative with better clinical outcomes, with no clinical recurrences.
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diffuse form is rare and typically occurs as a monoarticular
disease,with thekneebeing themost commonlyaffected site.6

The diffuse form is more aggressive, with a high risk of
recurrence which may lead to erosive joint destruction and
activity limitations.7 Overall recurrence rates of 26.7 and
24.6%, overall complication rates of 5.7 and 3.2%, and overall
osteoarthritis rates of 20 and 17.1% have been reported,
respectively, followingopenandarthroscopic synovectomies.8

Symptoms of pain and swelling tend to have an insidious
onset and a slower progression rate. Clinical diagnosis is
difficult, since symptoms are nonspecific and can include
motion limitation, diffuse pain, edema, and a palpable mass.9

PVNS is determined by clinical features, joint aspiration, and
magnetic resonance imaging (MRI). Histologically, it is char-
acterizedby thepresenceof inflammation,multinucleate giant
cells, hemosiderin deposition, and lipid-ladenmacrophages.10

The definitive treatment is the complete resection of affected
tissue by open or arthroscopic synovectomy, the therapy of
choice for LPVNS is arthroscopic partial synovectomy with
excision of the lesion. Total synovectomy, arthroscopically or
through an open arthrotomy, is the recommended treatment
for DPVNS.11 Compared with open synovectomy, arthroscopic
synovectomycouldensurebetterpreservationofkneefunction
while producing acceptable local recurrence rates and fewer
complications.12 Hemarthrosis, knee stiffness, and reduced
range of motion are the most common complications which
were reported in following an open synovectomy.13–16

The purpose of this studywas to evaluate and describe the
clinical results and outcomes of complete arthroscopic syno-
vectomy through the four arthroscopic portals in the knee
affected by DPVNS. This study hypothesis was that this
approach allows extensive arthroscopic synovectomy with
acceptable recurrence rates and good functional outcome
without the postoperative complications seen following
open procedures.

Patients and Methods

Between June 2009 and August 2012, 21 patients (15men and
6 women) with histologically confirmed DPVNS of the knee
were enrolled in the study. In all cases, PVNSwas preliminary
diagnosed with the aid of MRI and further confirmed via
postsurgical pathological evaluation of the shaved synovium
(on thebasisofcommonhistopathological characteristicof the
localized nodular and diffuse varieties17).

In all cases, complete synovectomy was performed
through the four arthroscopic portals: posteromedial, pos-
terolateral, anteromedial, and anterolateral portals.

Inclusion criteriawere as follows: clinical examination, an
MRI of the affected knee, followed by a postsurgical patho-
logic confirmation of DPVNS, andfinally the lackof anymajor
degenerative changes. Exclusion criteria were as follows:
DPVNS with extra-articular extension into bone and soft
tissue (open techniques are especially important in the
presence of extra-articular extension of disease, which can-
not be accessed with an arthroscope18), patient with a
history of recurrence, or evidence of PVNS in any other joints
than the knee, and signs of focal PVNS.

Presenting symptoms were mainly spontaneous swelling,
diffuse nonspecific knee pain, and a decreased range of
motion. Anteroposterior, lateral, and flexion weight-bearing
radiographs of the knee were performed to detect and
exclude other pathologies such as osteoarthritis. All patients
were subjected to anMRI scan for better evaluation (►Fig. 1).

An arthroscopy procedure was performed in which all
patients’ synovial biopsies were examined for pathological
changes postsurgically, furthermore. None of the patients
received radiofrequency ablation after the shaving technique
or for hemostasis. Patientswere followedup for a minimumof
5 years (range: 60–79 months) in which postoperative com-
plications, clinical recurrences, and treatment details were
recorded. An independent examiner reviewed the patients’
records before interviewing and examining the patients at
final follow-up.

All caseswere operated by the same consultant surgeon in
which signed informed consents were collected from all
participants.

Surgical Technique
Arthroscopy was performed in supine position under spinal
anesthesia while a tourniquet was used high on the thigh.
The knee was flexed 90 degrees by draping the leg over the
edge of the operative table. Standard lateral and medial
portals were made. The 30 degrees arthroscope was used.

First of all, complete synovectomy of the anterior compart-
ment (anteromedial, medial gutter, notch area, anterolateral,
and lateral gutter) was done. Then, medial submeniscal area
with valgus force and lateral submeniscal area with the figure
of four positions were meticulously shaved and cleaned. The
posterior compartment was approached using the two portal
techniques (►Fig. 2). The suprapatellar pouch region was
completely shaved and accessory superior portals were used

Fig. 1 Preoperative magnetic resonance imaging evaluation.
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if needed. A posterolateral portal was made by transillumina-
tion fromnotcharea.After trocar passage fromtheseptumand
by using arthroscope in this portal and under direct vision,
posteromedial portal was made. That safe zone for septum
passage is mid-third.19Medial genicular artery is in the upper
third of the septum and popliteal neurovascular bundle is in
the proximity of the distal third. The posteromedial compart-
ment synovectomy and middle third septum removal were
done. Moving the arthroscope to the posteromedial portal,
posterolateral synovectomy was done (►Figs. 3–5–6).

The synovial was shaved till postcapsule, and it is our
suggestion that less damage postcapsule causes less chance
of extravasation and probably compartment syndrome.
Arthroscopic electroablation was done just when an oozing
vessel seen.

In thisstudy, synovectomywasperformedusingamotorized
shaver with a 5.5-mm full-radius blade (Karl Storz; Miami, FL).

An intra-articular suction drain was used for 24 hours.
Sterile compression dressing was applied to prevent hemar-
throsis. The synovial tissue was sent for histopathological
examination. Suture removal was done on day 14.

No radiation strategy (extra-articular or intra-articular)
was done postoperatively. Patients were followed up at
monthly intervals for 3 months and then 3 and 6 monthly.
At every visit, patients were examined for effusion, pain, and
range of motion. Recurrence was diagnosed on the basis of
clinical exam. MRI screening for recurrence was performed
for all patients 2 years later.

Rehabilitation
After drain removal, the patients began physical therapy that
consisted of isometric quadriceps contraction and active

range of motion exercises. Patients were allowed weight
bearing as tolerated. Therapeutic goals were set to achieve
maximum range of motion, restore quadriceps muscle
strength, and decrease swelling and pain in the early post-
operative period.

Statistical Analysis
Statistical analyses were performed with SPSS software ver-
sion21 (IBM;Armonk,NY). Thefrequency,mean, and standard
deviation were used to data description. First, Kolmogorov–
Smirnov’s test was used to evaluate the normal distribution of
scores. According to small sample size, the results of this test
showed that the scores do not follow a normal distribution
(p < 0.05). Therefore, datawere analyzedusing theWilcoxon’s
test for comparing the preoperative and postoperative
Lysholm knee scores and International Knee Documentation
Committee (IKDC) score. A p < 0.05 was considered statisti-
cally significant.

Results

The 21 patients consisted of 15 men and 6 women. The mean
age of patients was 32 years (range: 11–42 years) and the
average bodymass index was 29 kg/m2 (range: 23–34 kg/m2).
Patients were followed up for a minimum of 5 years (range:
60–79 months) and each patient was evaluated before treat-
mentandat thefinal follow-upvisit.Meantimefromsymptom
onset to surgery was 8 months (range: 3–21 months). One
patient reported a history of trauma.

There were no complications during or after the arthro-
scopic procedure. Two patients displayed evidence of local
recurrence without clinical signs during the follow-up period.

Fig. 2 Making the portals: (A) posteromedial portal and (B) posterolateral portal (right knee).
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The limitation of joint motion, Lysholm knee joint func-
tion score, and IKDC score were improved significantly post-
operatively (►Table 1). No evidence of swelling, infection,
joint stiffness, and neurovascular lesions were detected.

Discussion

DPVNS is an uncommon clinical diagnosis. Surgical excision
is the preferred method of treatment in DPVNS. The goals of
surgery are to restore joint function and prevent the destruc-
tion of articular cartilage by the diseased synovium. How-
ever, the long-term success of surgery depends on the ability
to resect the synovium completely.

Synovectomy may be performed with either an arthro-
scopic or open arthrotomy technique. Regardless of the
approach, complete resection is required to reduce the like-
lihood of recurrence.

Gu et al reported no difference in recurrence rate among
patients who underwent arthroscopic versus open complete
synovectomy.20 In this study, complete arthroscopic syno-
vectomy was performed for 21 patients via two anterior and
two posterior portals; with a minimum follow-up time of

5 years. Our patients had the good functional outcome as
evidenced by their postsurgical range of motion and no
major complications or recurrences.

Many authors suggest that recurrence is due to an incom-
plete resection of the pathological tissue, but this is not easy to
achieve arthroscopically. The recurrence rate in this study is
significantly better than thebest resultswith theopen surgical
approach. The reported rate of recurrence after open syno-
vectomy for DPNVS of the knee varied in the literature (25–
46%),21,22 and the lowest rate was obtained by Flandry et al23

that reported 8%. In this study, the possibility of full access to
the joint cavitywas provided by anterior and posterior arthro-
scopic portals and posterior septum removal.

Zvijac et al demonstrated that total arthroscopic syno-
vectomy with the use of both anterior and posterior portals
may have a similar if not better prognosis compared with
open procedures.24 Arthroscopic surgery offers the ability to
resect diseased synoviumwith minimal loss of function and
faster recovery. Complications such as pain and joint stiffness
are frequently noted after open synovectomy.21,23

In this study, no radiation was used with synovectomy to
decline the recurrence rate. De Visser et al showed that the

Fig. 3 Anterior compartment viewing from anterolateral portal: (A) before synovectomy and (B) after synovectomy (left knee).
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Fig. 4 Posteromedial compartment viewing from posterolateral transseptal portal: (A) before synovectomy and (B) after synovectomy (left knee).

Fig. 5 Posterolateral compartment from posterolateral portal: (A) before synovectomy and (B) after synovectomy (left knee).
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use of radiation with surgery, compared with the use of
surgery alone did not improve patient outcome.25

In this study, the minimum follow-up time was 5 years.
Ushijima et al demonstrated that the interval between initial
treatment and recurrence ranged from 2 to 36 months, with
a mean of 24 months.26

This study has several limitations worth noting. First, MRI
screening for recurrencewas not done for all patients, there-
fore may have underestimated the true number of recur-
rence and asymptomatic residual disease could be missed.
Second, only a small number of patients with a relatively
short follow-up were studied. Different outcomes may be
observed with longer follow-up.

This technique is clinically relevant in that a well-done
complete arthroscopic synovectomy can be safely used for
treatment of DPVNS with low complication and recurrence
rate.

Conclusion

Arthroscopic treatment of DPVNS through the four arthro-
scopic portals (anterior and posterior) has fewer complica-
tions and relatively shorter postoperative recovery time. It
could be used, safely and easily, while ensuring satisfactory
control of diffuse PVNS with low recurrence rates. Intra-
articular DPVNS of the knee could be treated with attentive
arthroscopic synovectomy without requiring for postopera-
tive chemoradiotherapy.
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