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Abstract

Pigmented villonodular synovitis is a proliferative condition of the
synovium. Monoarticular involvement, the most common process,
occurs in two forms: localized and diffuse. The localized form is
characterized by focal involvement of the synovium, with either
nodular or pedunculated masses; the diffuse form affects virtually
the entire synovium. The localized form has an excellent prognosis
and a low recurrence rate when managed surgically. The more
common diffuse form has a reported recurrence rate of up to 46%.
Although the condition can present in any joint, the knee is the
most commonly affected site. Pigmented villonodular synovitis is
often aggressive, with marked extra-articular extension. Open
synovectomy is the standard method of management. Arthroscopic
synovectomy, which has gained popularity, has several advantages
over the open technique, but it is associated with higher recurrence
rates in diffuse pigmented villonodular synovitis. Synovectomy by
any approach, however, may prevent secondary osteoarthritis and
subsequent joint arthroplasty. Radiation-induced synovectomy has

shown mixed results. Combined surgical and nonsurgical

approaches may be necessary, and in some patients, total joint

arthroplasty may be the only effective treatment.

igmented villonodular synovitis

(PVNS) is a condition of the sy-
novial membrane that is character-
ized by the presence of inflamma-
tion and hemosiderin deposition in
the synovium. On the microscopic
level, it is identified by the charac-
teristic presence of lipid-laden mac-
rophages, multinucleated giant cells,
hemosiderin deposition, and stro-
mal and fibroblast cell prolifera-
tion! (Figure 1).

PVNS was likely first described in
1852 and was originally thought to
be a neoplastic process® because of
its unrelenting growth pattern, ca-
pacity to erode surrounding bone
and joint tissue, and high recurrence
rate after resection. In 1941, howev-

er, Jaffe et al® presented the patholog-
ic entity as a synovitis, thereby shift-
ing the focus from a neoplastic
process to an inflammatory one. Al-
though PVNS exhibits neither cellu-
lar atypia nor abnormal mitotic ac-
tivity, recent observations of
cytogenetic abnormalities demon-
strate that its pathogenesis remains
unresolved.!

The surgeon must understand the
etiology and pathogenesis of PVNS
as well as its clinical presentation
and diagnosis. The two forms of
PVNS that are distinguished in the
literature are diffuse (DPVNS) and
localized (LPVNS). Although often
described as discrete entities, these
two presentations of PVNS are like-
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ly two extremes on the spectrum of
one disease process. Management
options for PVNS include radiation-
induced, arthroscopic, and open syn-
ovectomy.

Etiology

The etiology of PVNS is still largely
unknown. Some suggest that it oc-
curs as a result of trauma and subse-
quent recurrent local hemorrhage to
the affected joint. Support for this
theory comes from the observation
that patients with hemophilia have
progressive erosive arthropathies.
Hemophiliac patients also develop a
lobular synovitis with extensive he-
mosiderin deposition, similar to that
seen in PVNS. Furthermore, injec-
tion of colloidal iron into the joint
produces histologic changes that are
very similar to PVNS.* Hemophiliac
synovial pathology differs from
PVNS, however, in that it lacks lipid-
laden histiocytes and giant cells,
which are considered classic indica-
tions of PVNS. Studies that produced
similar histologic findings to PVNS
by injecting iron or blood into the
joint were not able to reproduce the
classic lipid-laden histiocytes and gi-
ant cells.* Most series report a history
of trauma in fewer than one third of
patients.'® For these reasons, the the-
ory of repeated trauma and hemar-
throsis as an explanation for PVNS
has fallen out of favor.

Abnormal local metabolic activi-
ty also has been suggested as an in-
citing event for the inflammation
seen in PVNS,° but it has been an in-
consistent finding. Research studies
have failed to reproduce the entity of
PVNS by altering the local metabol-
ic environment.”

There is still some support in the
literature to suggest that PVNS is a
neoplastic process. The presence of
trisomy 7 and clonal DNA rear-
rangements have been reported by
several authors.810 There also have
been rare reports of malignant trans-
formation and metastasis in patients
initially diagnosed with PVNS.2!!

A

A, Gross photomicrograph of diffuse, nodular pigmented villonodular synovitis
lesion removed as part of a complete synovectomy. Note the fibroadipose
appearance and nodularity as well as the brownish discoloration representing
hemosiderin deposition. B, Low-power (x10) hematoxylin-and-eosin stain of a
pigmented villonodular synovitis lesion. Note the multinucleated giant cells,
hemosiderin deposition (black arrow), and lipid-laden macrophages (blue arrow).

Bertoni et al® characterized eight pa-
tients with malignant PVNS; the
mortality rate was 50%. In three pa-
tients, the original lesion showed
classic PVNS histology. Abnormal
histologic  characteristics  were
present in all of the lesions identified
as malignant PVNS.

Despite the findings of reported
cases of malignant PVNS and the
presence of DNA aneuploidy, there
is also evidence against PVNS being
a neoplastic process. Oehler et al'?
found in their analysis of cell popu-
lations in PVNS strong support for
its being a chronic inflammatory
process. Their findings were based
on the presence of a cell marker for
inflammation within a heteroge-
neous population of mononuclear
cells.’? They also postulated that the
presence of excessive amounts of
iron in the lesion stimulated sy-
noviocytes and fibroblasts to take
on macrophage-like characteristics.
This may explain why it was
thought that the cells in PVNS were
of a homogeneous and perhaps neo-
plastic origin. Currently, there are

no conclusive data to substantiate
the etiology of PVNS as either an on-
cologic or an inflammatory process.

Pathophysiology and
Natural History

Histologically, LPVNS and DPVNS
are similar; however, they differ in
their clinical presentation, progno-
sis, and response to treatment. The
localized form of the disease is char-
acterized by a pedunculated, lobular
lesion localized to one area of the
synovium (Figure 2). In the knee,
LPVNS lesions occur most com-
monly in the anterior compartment.
Flandry and Hughston? reported
that most of these lesions arise at
the meniscocapsular junction. Nu-
merous case series support this
assertion.’®> The synovium in the
region of the anterior horn of the
medial meniscus is the most com-
mon site of involvement. Patients
with lesions in this location often
present with signs and symptoms
suspicious of meniscal pathology.
Additionally, involvement of the in-
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Figure 2

Arthroscopic view of localized pig-
mented villonodular lesion (arrow) be-
fore resection. Note the pedunculated
appearance of this discrete lesion.

frapatellar fat pad, suprapatellar
pouch, intercondylar notch, ante-
rior horn of the lateral meniscus,
and the medial and lateral recesses
of the knee have been reported.!3-18
Because of its localized nature,
LPVNS has a favorable prognosis.
Left untreated, LPVNS continues
to cause pain and discomfort, thus
limiting activity and function. No
studies have examined the long-
term outcomes of patients left un-
treated for LPVNS, likely because
LPVNS has a lower recurrence rate
and is frequently more easily treat-
ed.”1920 Most authors agree that
marginal excision of the lesion re-
sults in a good to excellent outcome,
especially when treated early. In
their review of early literature,
Granowitz et al” found only 2 recur-
rences of 24 reported cases of LPVNS
in the knee (8%) versus a reported
30% recurrence rate for DPVNS.’
DPVNS is characterized by in-
volvement of most or all of the joint
synovium (Figure 3). It is the more
common form of PVNS and often
presents with global joint findings.
Swelling and pain are more pro-
nounced than in LPVNS and usually
are poorly localized. DPVNS tends
to have a more rapidly destructive
course and, as a result, a poorer prog-
nosis. DPVNS also can present with

Figure 3

-

Arthroscopic image of diffuse
pigmented villonodular synovitis
(arrow). Note the villous nature and
diffuse synovial involvement.

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 surgi-
cal excision more challenging and
complete excision difficult.?! De-
spite treatment, the recurrence rate
for DPVNS is reportedly high. Early
reports of recurrence rates after
treatment of DPVNS were as high as
46%.*> With careful and thorough
surgical excision, however, the re-
currence rate has been reported to be
as low as 8%.%3

DPVNS can pose a significant
problem for the patient, in part be-
cause of its high recurrence rate as
well as its destructive course. As
noted, complete excision is a chal-
lenge for the treating surgeon. Early
clinical experience proved that the
natural history of DPVNS is marked
by continued pain, swelling, and de-
creased range of motion of the affect-
ed joint. The continued inflamma-
tion and joint erosions that develop
lead to articular cartilage destruc-
tion and subsequent osteoarthritis.
The end result can be the need for
total joint arthroplasty. In a series of
seven patients with DPVNS of the
hip, Gonzalez Della Valle et al** not-
ed that six patients initially present-
ed with mild symptoms. Within a

period of 4.5 years without treat-
ment, however, all developed severe,
debilitating pain and limited ambu-
lation. Two patients in the series had
early radiographs demonstrating
minimal articular cartilage destruc-
tion, but at 4- and 11-year follow-
ups, both had developed advanced
joint space narrowing and cystic
changes in the acetabulum and in
the femoral head. Although no radio-
graphic changes were found at 2-year
follow-up in one patient who refused
treatment after biopsy proved the
presence of PVNS, five of the seven
patients required a total hip replace-
ment before age 40 years.>*

Although a seemingly clear-cut
distinction has been made between
DPVNS and LPVNS, the two entities
exist along a continuum of one dis-
ease process. It is important to note,
however, that there are patients who
present initially with LPVNS who
are later found to have more exten-
sive disease involvement.

Clinical Presentation

PVNS is typically a monoarticular
process that often involves the large
joints. The knee is the most com-
monly involved joint, but others in-
clude the hip, ankle, shoulder, and
elbow.> PVNS often appears in the
third and fourth decades of life. His-
torically, this condition was thought
to be more common in men, but
most recent series show no sex-
based predilection.!>® The estimated
incidence of PVNS is 1.8 per million
population.® The clinical course of
DPVNS is notable for its slow and
insidious onset of pain, swelling, and
stiffness in the involved joint.
DPVNS frequently has a delayed di-
agnosis or is misdiagnosed as early
osteoarthritis, rheumatoid arthritis,
a meniscal tear, or other ligamen-
tous injury. LPVNS also presents
with symptoms of pain and swelling,
but it more commonly presents with
locking, catching, and instabili-
ty.2>7 Symptoms are often intermit-
tent in both LPVNS and DPVNS.
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Figure 4

T2-weighted sagittal magnetic
resonance image of a knee with a
localized pigmented villonodular
synovitis lesion in the anterior
compartment (arrow).

Diagnosis

Diagnosis of DPVNS or LPVNS is
not always obvious clinically. In the
series by Flandry et al,' only 17% of
patients were appropriately diag-
nosed with PVNS before referral.
Various imaging modalities are often
necessary to exclude other condi-
tions and narrow the diagnosis. Plain
radiographs can be helpful, particu-
larly in the hip, elbow, and ankle.
They may show periarticular ero-
sions, with a thin rim of reactive
bone. Reciprocal bony lesions on op-
posite sides of the joint, despite ar-
ticular preservation, are highly sug-
gestive of PVNS but also can be seen
in other conditions. A late finding of
joint space narrowing on plain radio-
graph indicates articular cartilage
loss, which can be difficult to distin-
guish from primary osteoarthritis.
The plain radiographic findings may
be seen in as few as 30% of patients
and in even fewer patients with knee
involvement.? The majority of cases
have no plain radiographic find-
ings.? Therefore, for PVNS, plain ra-

Figure 5

A, T1-weighted coronal magnetic resonance image of diffuse pigmented
villonodular synovitis. Note the periarticular erosions on both sides of the joint line
(arrows). B, Sagittal T1-weighted magnetic resonance image of diffuse pigmented
villonodular synovitis. The diffusely thickened synovium can be seen (circle) with
spotty low signal areas, representing hemosiderin deposition.

diography is a nonspecific and insen-
sitive diagnostic tool.

For early diagnosis, synovial fluid
aspiration is a commonly reported
technique. Brownish-stained bloody
fluid is indicative of PVNS. Howev-
er, this method lacks both specifici-
ty and sensitivity. Other conditions
often have similar-looking fluid, and
the lack of such fluid does not ex-
clude PVNS.2

More recently, magnetic reso-
nance imaging (MRI) has become the
modality of choice for diagnosing
PVNS.?> MRI is noninvasive and,
with newer sequences, can be high-
ly sensitive and specific. It also can
be helpful in determining the extent
of disease involvement and in distin-
guishing DPVNS from LPVNS. Typ-
ical MRI findings for LPVNS include
a periarticular or synovial nodular
mass with varying degrees of bone
erosion (Figure 4). The high hemo-
siderin content causes the mass to
appear as either a spotty or an exten-
sive low signal on T1- and T2-
weighted images.?> Both DPVNS and
LPVNS may present with joint effu-

sion. In DPVNS, there is a poorly lo-
calized mass or synovial thickening
with varying degrees of periarticular
erosions (Figure 5). The signal is sim-
ilar on both T1 and T2 sequences, as
in LPVNS. Classically, it is described
as “dark on dark” on T1- and T2-
weighted images, but early inflam-
matory lesions with less hemosid-
erin may have large amounts of
bright signal on T2 sequences. Im-
portantly, on fat-suppressed images,
the mass is high signal, and hemo-
siderin deposits cannot be seen.
More specific sequences, such as fast
field echo, show the hemosiderin de-
posits clearly.?> Although the lesions
often enhance with contrast, this is
not diagnostic.?

In 1992, Caluser et al*® reported
the first case of thallium T1-201 up-
take in a case of biopsy-proven
PVNS. Since then, several case series
have reported increased T1-201 up-
take in PVNS. Mackie?” reported six
cases of biopsy-proven PVNS show-
ing increased uptake of TI-201 in
both early and delayed images.
T1-201 uptake may prove to be a use-
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ful diagnostic modality, particularly
in patients in whom there is no clear
distinction between recurrent dis-
ease and early osteoarthritis. In re-
current disease, MRI findings may
be clouded by postoperative changes,
making a T1-201 uptake scan a rea-
sonable alternative.

Management

Because of the differences in disease
progression and clinical response, the
treatment approaches to LPVNS and
DPVNS can vary greatly. The princi-
ples behind the management of the
two conditions are similar, however.
The goal is to eradicate all abnormal
synovial tissue, thus removing the
source of pain and reducing the risk
of joint destruction and recurrence.
Patients presenting with recurrent
disease often have much more exten-
sive involvement and a poorer like-
lihood of success. A combination of
surgical and nonsurgical approaches
may be necessary; in some patients,
total joint arthroplasty may be the
only effective treatment.

Nonsurgical

The very high recurrence rates
and complications associated with
the management of PVNS led early
investigators to advocate observa-
tion until total joint arthroplasty be-
came necessary.?> With advances in
surgical technique and good postop-
erative care, however, postoperative
complications and recurrence rates
have declined to such a degree that
few surgeons today would advocate
this approach. Recurrent cases diag-
nosed on imaging studies but with-
out progressive synovitis may not re-
quire repeat synovectomy; therefore,
these patients can be treated with
watchful waiting.

Radiation Therapy

Radiation has been used for many
years as an alternative to surgical
synovectomy in patients with
synovitis.?$30 Its most widely re-
ported use has been in patients with

rheumatoid arthritis, with reported
response rates as high as 80% in pa-
tients with early disease and without
radiographic changes.?® Radiation-
induced synovectomy for the treat-
ment of PVNS has evolved, but re-
sults have been mixed. As early as
1950, good results were reported
with the use of adjuvant external
beam radiation for the management
of recurrent PVNS.?%0 Serious po-
tential complications are associated
with external beam radiation, how-
ever, including skin reactions, poor
wound healing, joint stiffness, and
sarcomatous transformation. No sig-
nificant advantage has been reported
to using adjuvant external beam ra-
diation compared with surgical syn-
ovectomy alone.’! Blanco et al®? re-
viewed a series of 22 patients treated
with low-dose external radiation to-
taling 2,600 cGy adjuvant to arthro-
scopic subtotal synovectomy. The
authors found a local recurrence rate
of 14% as well as a 9% rate of signif-
icant posttreatment stiffness. They
reported no wound complications.
These results are comparable to
those recently reported for open to-
tal synovectomy.??

O’Sullivan et al?! reported 14 cas-
es of refractory and recurrent PVNS,
all with extra-articular involvement.
Seven of the cases would have re-
quired sacrifice of major tendons or
neurovascular structures if treated
with open surgical synovectomy. All
cases received external beam radia-
tion, either alone or as part of preop-
erative or postoperative treatment.
Most of the cases received either
3,000 or 3,500 cGy in 14 or 15 frac-
tions. Of these, 10 had good to excel-
lent results, with only 1 case of per-
sistent disease after treatment. The
authors noted that external beam ra-
diation therapy can be highly useful
in managing refractory cases of
PVNS or in those with extensive
extra-articular involvement. In at
least two patients who had failed re-
peated open and arthroscopic sur-
gery, radiation therapy enabled limb
amputation to be avoided.?!

More recently, interest has shift-
ed from external beam radiation to
intra-articular radiation synovecto-
my.3? Intra-articular radiation thera-
py has been used in Europe since the
1960s to manage rheumatoid arthri-
tis and has been experimentally ex-
tended to the treatment of PVNS.
Most reports regard it as an adjuvant
treatment modality, but there have
been a few case reports of its use
alone to treat recurrent disease.!!33

Chin et al'! reported on a series of
30 patients treated with adjuvant
intra-articular radiation at a standard
dose of 300 mCi (using dysprosium
Dy-165) after combined open anteri-
or and posterior synovectomy. They
reported a recurrence rate of 17%
with radiation, compared with a 0%
recurrence rate for open synovecto-
my alone. These results suggest no
advantage to using intra-articular ra-
diation for the treatment of PVNS.23
However, Chin et al'! noted that 11
patients who had open synovectomy
showed residual disease on MRI be-
fore intra-articular radiation treat-
ment. Of those 11 patients, only 4
showed residual disease on follow-
up MRI after intra-articular radia-
tion therapy.!!

Shabat et al3* treated 10 patients
with intra-articular yttrium Y-90 at
6 weeks after open partial synovec-
tomy; only 1 had recurrence at mean
6-year follow-up. Although the se-
ries is small, these results are com-
parable with those reported by advo-
cates of open total synovectomy.?
These more recent studies suggest
that intra-articular radiation therapy
may be useful in the management of
PVNS, particularly in patients with
documented postoperative residual
disease that is still intra-articular.

One concern associated with the
use of intra-articular radiation ther-
apy is radionecrosis of the soft tis-
sues, which may occur when the
needle is not appropriately placed.3334
This complication can be avoided
with a preinjection arthrogram. Mild
febrile and painful reactions, which
also can develop posttreatment, are
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usually easily treated. There is a the-
oretic concern for development of
postradiation sarcoma and increased
risk of other malignancies as a result
of total body radiation exposure from
spread of the radiocolloid out of the
joint. Y-90 has replaced the use of
gold Au-198 for intra-articular radi-
ation therapy. Y-90 has only beta
emissions, which reduces total body
irradiation. Wiss® reported a 0.6%
inguinal node uptake at 72 hours
posttreatment with Y-90. Y-90 also
has a short half-life (64 h). Doses re-
ported in the literature range from 4
to 30 mCi for treatment of PVNS,
but most reports suggest effective re-
sults from doses of about 5 mCi. At
low-dose levels, there have been no
reported cases of postradiation sar-
coma with use of Y-90 in 20 years.

Arthroscopic Treatment of
PVNS

Familiarity on the part of most or-
thopaedic surgeons with arthroscop-
ic techniques has made the use of ar-
throscopy in the management of
PVNS particularly attractive. Ar-
throscopy has been associated with
better functional results and lower
rates of postoperative stiffness than
have open techniques.!” Conversely,
improper application of this technol-
ogy has been associated with unac-
ceptable recurrence rates in some
instances.?>%7 Reports of arthroscop-
ic synovectomy for PVNS have been
almost exclusively in regard to the
knee. Arthroscopic synovectomy in
the knee offers excellent visualiza-
tion of the anterior compartment as
well as the medial and lateral recess-
es. Posterior compartment synovec-
tomy can be performed as well, but
it is technically difficult and requires
accessory arthroscopic portals and
the use of a 70° arthroscopic lens,
with which most orthopaedic sur-
geons are less familiar. Arthroscopic
synovectomy for PVNS in other
joints, such as the shoulder and an-
kle, has been described but is un-
common.3$3°

Localized PVNS

Arthroscopic partial synovectomy
is our preferred surgical option for
LPVNS. Limited or partial synovec-
tomy necessitates débridement of
the PVNS mass along with a rim of
surrounding healthy synovium (Fig-
ures 2 and 6). Anterior compartment
lesions are addressed via standard an-
terolateral and anteromedial portals.
Alternatively, posterior compart-
ment lesions require posteromedial
or posterolateral accessory portals to
ensure adequate visualization and
access to the entire lesion.

In most modern series, recurrence
is rare after limited local treatment
of LPVNS lesions.!3:1519.3640 Qgilvie-
Harris et al®¢ reviewed 25 cases of
LPVNS and DPVNS managed at
their institution with arthroscopic
synovectomy. The cohort included
five LPVNS lesions managed with
excision and partial synovectomy.
Partial synovectomy improved pain
and function in all five patients and
resulted in no case of local recur-
rence. Kim et al'® reviewed 11 pa-
tients with LPVNS treated with
limited arthroscopic partial synovec-
tomy. The authors detected no clin-
ical signs of recurrence at a mini-
mum 2-year follow-up. All of their
patients improved symptomatically
and were satisfied with surgery.
Moskovich and Parisien' evaluated
nine arthroscopic partial synovecto-
mies for LPVNS. They detected no
evidence of recurrence at an average
of 48 months after surgery. They
concluded that “the diagnosis of
localized pigmented villonodular
synovitis is usually made at the time
of the arthroscopic surgery, and the
opportunity should be taken to treat
these lesions definitively during the
arthroscopic procedure.”!?

Since 1990, there have been a
small number of additional case se-
ries and case reports of arthroscopic
treatment of LPVNS lesions; none of
them has demonstrated evidence of
recurrence.!719354142  Recurrence
with local treatment has been re-
ported but is considered rare.*® The

Figure 6

Postoperative view of the same patient
as in Figure 2, after partial synovec-
tomy for a local pigmented villonodular
synovitis lesion removed arthroscopi-
cally from the anterior compartment.
Complete excision of the lesion, lo-
cated at the meniscocapsular junction
(arrow), was performed. The rest of the
synovium remains intact.

application of limited arthroscopic
synovectomy has been extended to
the shoulder®® and ankle,’® where
LPVNS is exceedingly rare, with
similar results.

No clinical trials compare open
with arthroscopic synovectomy for
LPVNS. The few case series in the
literature are retrospective and use
clinical examination to detect recur-
rence. No series in the literature
have used MRI or arthroscopy to de-
tect subclinical recurrences. Howev-
er, the functional outcomes and clin-
ical recurrence rates for patients
treated with arthroscopic partial
synovectomy for LPVNS have been
universally favorable.

Diffuse PVNS

Although arthroscopy has gained
considerable support as a technique
to manage LPVNS, its role in the
management of DPVNS remains un-
clear. DPVNS is considerably more
common than LPVNS and has a sig-
nificantly higher recurrence rate
overall. In contrast to LPVNS, in
DPVNS the posterior compartment
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is typically involved and requires a
surgeon who is comfortable with the
placement of accessory posterior ar-
throscopic portals as well as the use
of both 30° and 70° angled arthro-
scopes. Patients with large popliteal
masses or extra-articular involve-
ment generally are not candidates
for an exclusively arthroscopic ap-
proach.!1:3637 Patients with intra-
articular disease alone may be candi-
dates for arthroscopic synovectomy
by an experienced surgeon. Both par-
tial and compete synovectomy have
been described for managing this
condition, with varying results.

Ogilvie-Harris et al®® were among
the first to report on arthroscopic
management of DPVNS. They de-
scribed 20 cases of DPVNS treated
solely with arthroscopic synovecto-
my. Eleven patients were treated
with complete synovectomy and
nine with partial synovectomy. A
thorough anterior synovectomy was
performed in the partial group; how-
ever, the posterior compartment was
not addressed. The patients undergo-
ing complete synovectomy had a sig-
nificantly (P = 0.01) lower risk of re-
currence than did the patients
undergoing partial synovectomy.
The complete synovectomy group
had only 1 recurrence out of 11,
whereas the partial group had 5 fail-
ures out of 9 cases. The authors con-
cluded that a thorough, complete
synovectomy is the treatment of
choice for DPVNS.

De Ponti et al®® had similar re-
sults in their series of 15 DPVNS le-
sions managed arthroscopically.
They detected a markedly higher
rate of recurrence and worse clinical
outcome in the patients treated with
partial synovectomy. Half of the
DPVNS patients treated with only
anterior synovectomy had recur-
rence within the first 2 years of
treatment. In contrast, in the group
treated with complete arthroscopic
synovectomy, 80% were symptom
free at 2 years.

Zvijac et al'® performed complete
arthroscopic synovectomy on 12 pa-

tients with DPVNS and reported a
14% overall recurrence rate. The
two recurrences occurred in the two
patients who required revision after
a previous failed synovectomy. Aver-
age postoperative loss of motion was
6.7°. Only one patient required ma-
nipulation after surgery. The authors
concluded that complete arthroscop-
ic synovectomy has recurrence rates
comparable to those of open tech-
niques and better functional recov-
ery.

Although arthroscopy is a less in-
vasive surgical approach, it is not
without potential complications.
Chin and Brick?®” reviewed 38 cases
of failed arthroscopic synovectomies
for DPVNS. The patients were ini-
tially treated by experienced arthros-
copists at tertiary care centers. Only
three patients (7.9%) had an MRI di-
agnosis of PVNS before initial ar-
throscopy. Most of the patients were
diagnosed with PVNS at the time of
initial arthroscopy, and a treatment
decision was made for synovectomy
during the same operation. In this
group, follow-up MRI revealed the
presence of extra-articular disease in
all patients. The authors criticized
earlier reports of arthroscopic syn-
ovectomy for DPVNS for their in-
adequate postoperative assessment
and lack of postoperative MRI.!?:3
They speculated that recurrence
rates for arthroscopic management
of DPVNS could be considerably
higher than reported if patients in
previous studies were evaluated
with objective measures, such as
MRI. The authors asserted that pa-
tients with extra-articular disease
represent a different subset of pa-
tients with PVNS and should be
treated more aggressively.

In addition to the risk of recur-
rence, arthroscopic excision carries
with it a theoretical risk of joint seed-
ing and portal contamination. Exten-
sive joint involvement and extra-
articular spread may result after
failed arthroscopic management.!!3”
Although rare, subcutaneous con-
tamination of an arthroscopic portal

from DPVNS has been reported.*?
The ultimate role of arthroscopy
in the management of DPVNS is un-
resolved. Although authors have re-
ported successful use of this technol-
ogy, proper surgical indications and
anatomic considerations have not
been defined. Patients with exten-
sive extra-articular involvement and
large popliteal fossa masses clearly
are not appropriate candidates for ar-
throscopic synovectomy. Addition-
ally, open procedures should be con-
sidered for patients with disease in
difficult locations, such as the popli-
teus tendon sheath, underneath the
heads of the gastrocnemius, and
within the semimembranosus bursa.
Arthroscopic management should
be reserved for patients with limited
disease in a purely intra-articular lo-
cation. The extent of preoperative
disease must be defined with MRI
before performing a definitive resec-
tion to identify these problematic ar-
eas. If an arthroscopic approach is se-
lected, a complete synovectomy,
including the posterior compart-
ments, should be performed to min-
imize the risk of recurrence.3536

Open Surgical
Management

Good success rates have been re-
ported for LPVNS with open resec-
tion of the lesion. Johansson et al?°
reported no recurrence in 11 patients
with LPVNS treated with open sur-
gical excision. Similarly, Byers et al*?
reported only two recurrences of 13
cases after resection of lesions. High
success rates for LPVNS have been
reproduced by others but are similar
to results seen with arthroscopic
treatment of LPVINS.”/131520 Thus, ar-
throscopic resection is currently rec-
ommended for treating LPVNS.

Open arthrotomy and complete
synovectomy is the standard surgical
treatment for DPVNS.%0 In the knee,
this is performed through a com-
bined anterior and posterior ap-
proach. Our preferred anterior ap-
proach is through a midline incision
and medial parapatellar arthrotomy.
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The incisions must be extensive
enough to allow flexion of the knee
and lateral inversion of the patella.
This approach permits adequate ex-
posure to the anterior aspect of the
knee to perform the synovectomy.
After the anterior approach is per-
formed, the patient is turned prone
for the posterior approach. We prefer
to use a “lazy S-shaped” incision pos-
teriorly. The neurovascular bundle is
carefully dissected, and both the me-
dial and lateral heads of the gastroc-
nemius are detached. This should al-
low full exposure of the posterior
joint capsule, in which an H-shaped
capsulotomy is performed. The neu-
rovascular bundle is shifted either
medially or laterally to gain access to
either side of the posterior aspect of
the joint. Similarly, extensive open
approaches can be performed for
other joints afflicted with PVNS;
however, because of the rarity of this
condition, most series have focused
on treatment of PVNS in the knee.
Early series of radical synovec-
tomy in the knee with DPVNS re-
ported excessively high recurrence
rates.20?% In 1968, Byers et al?? re-
ported a recurrence rate of 46% after
open complete synovectomy. Only 2
of the 15 patients had a complete res-
olution of symptoms. Johansson et
al? reported a recurrence rate of 33%
following complete open synovec-
tomy for DPVNS of the knee. Most
of the data regarding treatment and
recurrence rates of DPVNS represent
small series and are the experiences
of one or two surgeons. The recur-
rence rates in these earlier studies
likely represent incomplete excision
of the lesion and probably relate to
inadequate surgical exposure.
Flandry et al*® reported a series of
25 knees with biopsy-proven
DPVNS; open anterior and posterior
complete synovectomy was done,
using two anterior parapatellar
incisions and one posterior medial
incision. The authors reported a re-
currence rate of 8% at average
follow-up of 58 months. Ninety-two
percent of the patients had good to

excellent results with no major post-
operative complications. Twenty-
four percent of the patients de-
veloped postoperative stiffness,
however, requiring early postopera-
tive manipulation. These authors re-
ported lower recurrence rates for
DPVNS than those of any of the
comparable studies of arthroscopic
treatment of DPVINS. 193536

Chin and Brick?®” also noted high
failure rates after arthroscopic treat-
ment of DPVNS when adequate pre-
operative assessment was not done
of the extent of disease and extra-
articular involvement. Arthroscopic
treatment of DPVNS is limited sole-
ly to intra-articular disease without
excessive disease extent. Despite the
historic variability in recurrence
rates after open treatment of
DPVNS, open surgical synovectomy
currently remains the most reliable
and consistent method of treating all
anatomic variations of DPVNS.

Open synovectomy for manage-
ment of DPVNS, however, is not
without its associated morbidities.
Compared with arthroscopic syn-
ovectomy, open synovectomy is as-
sociated with a longer hospital stay
and longer rehabilitation period.”
One major criticism of the open
technique for PVNS in the knee is
postoperative stiffness, which often
requires manipulation to avoid long-
term decreased range of motion.!?3¢
The rate of postoperative stiffness
was 24% in the study by Flandry et
al.?® For this reason, many ortho-
paedic surgeons advocate less inva-
sive techniques with shorter recov-
ery periods, such as arthroscopic
synovectomy.!?

Challenging cases with persis-
tently recurrent disease and involve-
ment of critical anatomic structures
may not be adequately treated with
open synovectomy alone.?! In such
cases, adjuvant treatment modali-
ties, such as radiation synovectomy,
are reasonable alternatives. Addi-
tionally, the lack of experience of the
general orthopaedic community
with both arthroscopic and radiation

synovectomy could lead to unfore-
seen complications and higher recur-
rence rates. Therefore, surgeons who
lack advanced expertise in the use of
these treatment modalities may bet-
ter serve the patient by using the
more familiar standard open tech-
nique or, when indicated, referring
cases to more experienced surgeons.

Combined Open and
Arthroscopic Approaches
The combination of open and ar-
throscopic approaches has not been
well described in the literature. De
Ponti et al® reported one case in
which a popliteal mass was excised
via an open posterior approach sup-
plemented with an anterior arthro-
scopic synovectomy. Ogilvie-Harris
et al 3¢ however, did not believe that
patients with popliteal masses were
candidates for arthroscopy; there-
fore, such patients were omitted
from their study. Patients with pri-
marily posterior involvement with
minimal anterior compartment dis-
ease may benefit from anterior ar-
throscopic synovectomy and open
posterior synovectomy. The applica-
tion of combined approaches for the
treatment of DPVNS remains un-
tested, however. Additionally, ar-
throscopy may have a role in preop-
erative and postoperative diagnostic
biopsies as well as in the treatment
of mild residual disease after open or
arthroscopic synovectomy.!!

Summary

PVNS is very difficult to manage.
The goals of treatment are to reduce
pain, stiffness, and joint destruction
and to increase functional outcomes.
Such treatment ultimately should
lead to decreased need for joint ar-
throplasty in young adults afflicted
with this condition. Several options
are available; the appropriate treat-
ment of each patient must be based
on the type of PVNS (ie, local or dif-
fuse), the presence or absence of
extra-articular disease, and the level
of experience of the surgeon.
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MRI should be performed on any
person in whom the diagnosis of
PVNS is being considered. MRI is
helpful in distinguishing between
DPVNS and LPVNS as well as in de-
termining the presence of extra-
articular involvement. The presence
of extra-articular involvement sug-
gests a more aggressive form of
DPVNS, which should be managed
with an aggressive open surgical ap-
proach rather than with arthroscop-
ic surgery.®’

LPVNS responds well to arthro-
scopic resection and can be treated
by a moderately experienced arthros-
copist with good results. However,
LPVNS is the less common form of
this condition; the majority of pa-
tients present with DPVNS. Moder-
ately  extensive intra-articular
DPVNS can be managed with total
synovectomy when performed by a
very experienced arthroscopist, with
results equivalent to those of open
synovectomy. However, unless a
surgeon has a very good understand-
ing of the use of accessory portals
and arthroscopic technique in total
synovectomy, it is very difficult to
treat DPVNS with arthroscopy
alone. For the less experienced ar-
throscopist, open anterior and poste-
rior synovectomy offers better re-
sults and lower recurrence rates. In
cases of extensive synovial involve-
ment or extra-articular involvement,
an open surgical approach is recom-
mended. In the setting of mainly
unicompartmental disease, combin-
ing a posterior open approach with
an anterior arthroscopic approach
may be useful. For example, if the
majority of disease is located in the
posterior compartment of the knee,
arthroscopy can be used for a limit-
ed anterior synovectomy with an
open posterior approach.

The use of adjuvant radiation
treatment is still debated. The liter-
ature is sparse; however, there may
be a limited role for intra-articular
radiation treatment or external
beam radiation treatment as an adju-
vant to surgery. This may especially

be the case for less than a total syn-
ovectomy or with recurrent disease.
Use of these adjuvants needs to be
assessed in the context of surgeon
and institutional experience with
these agents. More research also is
needed regarding the use of radiation
treatment of PVNS.

Total joint arthroplasty for persis-
tent recurrent disease or in cases
demonstrating end-stage arthritis is
a viable option. Unfortunately, there
are very few reports on long-term
outcomes of patient with PVNS who
underwent total joint arthroplasty.
Gonzalez Della Valle et al** reported
on four patients with PVNS of the
hip who were treated with synovec-
tomy and total hip arthroplasty. All
four patients had grade 3 joint in-
volvement on radiograph at the time
of treatment. At average follow-up of
13 years, there were no recurrences
and there was only one revision for
stem loosening, at 10 years. We rec-
ommend that joint arthroplasty be
strongly considered in the patient
with persistent recurrent disease
that causes limitation in function
and mobility or ongoing pain, de-
spite attempts at treatment with
surgery and/or adjuvant radiation
therapy. Any patient with signifi-
cant joint space narrowing along
with pain and limited range of mo-
tion also should be considered for
joint arthroplasty.
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