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Introduction

Pigmented villonodular synovitis (PVNS) is a rare, benign,
proliferative neoplastic condition affecting synovial-lined
anatomic spaces.1,2 It may cause swelling, pain, and stiffness.
PVNS is characterized by hypertrophy of the synovial mem-
brane by villous, nodular, and villonodular proliferation,
with pigmentation secondary to hemosiderin deposition.
The annual incidence of PVNS in the United States is 1.8 to
2.0 per 1,000,000 people.3,4

The two forms of PVNS that have been described are
diffuse (DPVNS) and localized (LPVNS). PVNS is also categor-
ized as intra-articular and extra-articular. It is usuallymono-
articular, affecting adults in the third or fourth decade of life;
the knee is the most commonly involved anatomic location,
followed by hip, ankle, shoulder, and elbow.5,6

Histologically, LPVNS and DPVNS are similar; however,
they differ in their clinical presentation, prognosis, and
response to treatment. In the knee, LPVNS lesions occur
most commonly in the region of the anterior horn of the
medial meniscus. LPVNS usually presents with symptoms of

pain and swelling, but it more commonly presents with
locking, catching, and instability.7–15 DPVNS is characterized
by involvement of most or all of the joint synovium. Swelling
and pain aremore pronounced than in LPVNS and usually are
poorly localized. DPVNS tends to have a more rapidly
destructive course, and as a result, has a poorer prognosis.
DPVNS can also present with extra-articular extension,
either at the time of primary diagnosis or as recurrent
disease. Extra-articular DPVNS can encroach on major neu-
rovascular structures, making surgical excision more chal-
lenging and complete excision difficult.16

PVNS is very difficult to diagnose and correctly manage.
MRI should always be performed in the case of a suspicion of
PVNS. It is particularly helpful in distinguishing between
DPVNS and LPVNS as well as in determining the presence of
extra-articular involvement.

The goals of treatment of PVNS are to reduce pain,
stiffness, and arthritic progression and increase functional
outcomes. Several treatment options are currently available;
the appropriate treatment of each patient must be based on
the type of PVNS (i.e., DPVNS or LPVNS), presence of extra-
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Abstract Pigmented villonodular synovitis (PVNS) is a rare, benign, proliferative neoplastic
condition affecting synovial-lined anatomic spaces. PVNS is characterized by hyper-
trophy of a synovial membrane by villous, nodular, and villonodular proliferation, with
pigmentation secondary to hemosiderin deposition. The two forms of PVNS that have
been described are diffuse (DPVNS) and localized (LPVNS). The knee is the most
commonly involved anatomic location, followed by hip, ankle, shoulder, and elbow.
Diagnosis of PVNS is not always obvious clinically. Various imaging modalities are often
necessary to exclude other conditions and narrow the diagnosis. Magnetic resonance
imaging has become the modality of choice for diagnosing PVNS. We present a case of
intra-articular LPVNS with an extra-articular extension through the posterior capsule
that has been successfully removed in an all-arthroscopic fashion.
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articular extensions of the disease, and the level of experi-
ence of the surgeon.

We present a case of intra-articular LPVNSwith an extra-
articular extension through the posterior capsule that has
been successfully removed in an all-arthroscopic fashion.

Case Report

We present a case of intra-articular LPVNS with an extra-
articular extension through the posterior capsule in a 36-year-
old woman who had been complaining of moderate pain on
her left knee for 2 years. The patient was informed that data
concerning the case would be submitted for publication and
she provided the consent.The patient recalled no recent injury
or antecedent trauma and her medical history was unremark-
able. Physical examination revealedmoderate, recurrent swel-
ling of the left kneewithout surrounding warmth. The patient
haddecreased range ofmotion (ROM) inflexion (0–90degrees
on the left knee compared with 0–120 degrees on the right
knee). Radiographic findings of the left knee were normal,
without a visible soft-tissue mass, bone erosion, acute frac-
ture, dislocation, or effusion. An MRI study of the left knee
revealed slight and diffused joint effusion with nonspecific
synovial proliferation and distension of the popliteal fossa due
to the presence of an egg-shaped mass (7.82 � 2.97 cm). The
mass demonstrated low-signal intensity on both T1-weighted
and T2-weighted fat-saturated images (►Fig. 1).

The patient was taken to the operating room for an
arthroscopic biopsy of the mass. The biopsy was performed
using two portals (anterosuperior and anteroinferior). Both
portals were established on the medial side of the knee to
facilitate the skin incision, eventually needed for an open
excision of the mass. The anterior intra-articular structures
appeared normal on arthroscopic examination. An irregular,
tan-yellow, rubbery soft tissue mass was located behind the
cruciate ligaments. Biopsy samples were collected and sub-

mitted for histopathologic examination that showed cells
with nuclei with dispersed chromatin and evident cyto-
plasms, abundant macrophages loaded with hemosiderin,
and giant cells of variable size.

On the basis of histopathologic findings, a diagnosis of
PVNS was favored, and operative excision was recom-
mended. The patient was taken a second time to the operat-
ing room for excision of the mass. The patient was placed in
the supine position with no leg holder to allow maximum
flexion of the knee. The procedurewas performed through an
all-arthroscopic fashion using four arthroscopic portals
(anteromedial, anterolateral, posteromedial, and posterolat-
eral), switching them as viewing and working portals when
needed. During the procedure, themass showed to extension
from intra- to extra-articular through a single hole in the
posterior capsule. Themasswas excised completely in an all-
arthroscopic fashion, and the extra-articular portion was
removed through thehole in the posterior capsule. Histologic
examination was performed on surgical samples and diag-
nosis of PVNS was confirmed.

Immediately after surgery, patient showed full ROMof the
knee. At the 24-month follow-up, patient had no complica-
tions, with a pain-free and full return of knee and lower
extremity function and no clinical or radiologic evidence of
recurrence (►Fig. 2).

Discussion

Diagnosis of PVNS is not always obvious. Patients usually
present with some or all of the following symptoms: pain
(oftenworse at night), swelling, locking, catching, instability,
decreased ROM, joint line tenderness, and/or a palpable
mass.17 Notably, patients may commonly tolerate several
years of symptoms before seeking medical attention.18

Notably, Schwartz et al reported a 5-year mean duration of
symptoms before the patient presented for treatment.19

Fig. 1 (A) A sagittal T2-weighted fat-saturated magnetic resonance image of the left knee showing a lobulated, enhancing mass (white arrows)
in the posterior aspect of the knee. (B) An axial T1-weighted magnetic resonance image of the left knee showing the neurovascular bundle
(circle) displaced by the mass (arrows).
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Various imagingmodalities are often necessary to exclude
other conditions (e.g., loose body, osteochondral fragment,
displacedmeniscal tear, and soft tissuemass) and narrow the
diagnosis. The majority of cases have no plain radiographic
findings,20 and magnetic resonance imaging (MRI) has
become themodality of choice for diagnosing PVNS: “Bloom-
ing” or accentuation of signal reduction on gradient echo
sequences due to magnetic susceptibility artifact from
hemosiderin is typical of PVNS.21 MRI can also be helpful
in determining the extent of disease and distinguishing
DPVNS from LPVNS. Typical MRI findings for LPVNS
include a periarticular or synovial nodular mass with
varying degrees of bone erosion. The high hemosiderin
content causes the mass to appear as either a spotty or an
extensive low signal on T1- and T2-weighted images in both
DPVNS and LPVNS.21 Classically, it is described as “dark on
dark” on T1- and T2-weighted images.

The goal behind the management of PVNS is to eradicate
all abnormal synovial tissue to relieve pain, lower the risk of
joint destruction, and avoid local recurrence. Although
surgical synovectomy has been proven effective, the type
of resection required remains controversial. Anterior and
posterior open arthrotomy and synovectomy under direct
visualization have been performed with recurrence rates
similar to the best reported for this condition.22–24 Open
techniques are especially important in the presence of extra-
articular extension of disease, which cannot be easily
accessed with an arthroscope.22,25 Other authors have
reported similar recurrence rates with all-arthroscopic total
synovectomy.25–27 Still others have reported similar recur-
rence rates combining the two techniques using a posterior
open and anterior arthroscopic approach.24

As shown in the present case, the all-arthroscopic
approach can be very effective in diagnosing and treating
LPVNS of the knee.
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