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Pigmented villonodular synovitis (PVNS) is a rare condition, most commonly involving the knee
joint. PVNS is locally aggressive and can invade and destroy surrounding soft tissue and bone, leading to
anatomical and functional deterioration ofthe affected joint. Localized PVNS is an unusual presentation
of the disease, generally consisting of a nodular lesion protruding into the articular cavity. Localized
PVNS of the knee can mimic other joint disorders which may pose a challenge for a correct diagnosis.
Given the locally aggressive behavior of PVNS, prompt identification and excision of the lesion are
instrumental to avoid complications. Here, we report a rare case of localized cystic PVNS involving
the anterior cruciate ligament of the knee in a 32-year-old woman with persistent knee pain, in whom
magnetic resonance imaging was inconclusive. The diagnosis was achieved via arthroscopy and histology.
We also present a concise review ofthe literature on this pathological entity as well as a discussion on the
differential diagnosis between localized PVNS and other intra-articular cystic lesions.

Intra-articular cystic lesions associated with the
anterior cruciate ligament (ACL) of the knee are
uncommon (I). These lesions are often asymptomatic
or oligosymptomatic and usually represent incidental
findings (l). The common tendency is to consider
these cysts as "ganglia" and to treat them only if
symptomatic. However, are all intra-articular knee
cysts associated with the ACL ganglia? And also, is
magnetic resonance imaging (MRI) always adequate
for a correct characterization of such lesions? Here,
we report a unique case oflocalized, cystic pigmented
villonodular synovitis (PVNS) arising from the ACL
in a 32-year-old woman with persistent knee pain.
MRI findings were elusive, and arthroscopy was
performed to excise the lesion. Macroscopically,
the mass exhibited the typical appearance of PVNS.

Histological examination of the surgical specimen
confirmed the diagnosis of PNVS.

After the case description, a concise review of
the literature on the nature of PVNS is presented
along with a brief discussion about the differential
diagnosis between this pathological entity and other
intra-articular cystic masses.

Case presentation
A 32-year-old woman presented at the outpatient

clinic of our Department of Orthopaedics and
Traumatology with persistent right knee pain in
the absence of past relevant traumatic events.
Symptoms had begun one year before and were
exacerbated by activities such as stair climbing or
driving a car. Physical examination revealed no
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swelling of the knee and a normal range of motion
(ROM) of the joint, with pain evoked by flexion
over 90°. The knee was stable at conventional
clinical tests, including the Lachman test, pivot shift,
anterior and posterior drawer and varus and valgus
stress tests. The McMurray and Apley tests were
also negative, excluding the presence of meniscal
lesions. Standard radiographic examination of the
knee was unremarkable, whilst the MRI revealed
the presence of a cystic lesion associated with the
ACL (Fig. 1, a-d). The lesion was 32 x 15 mm in
size and presented high signal intensity on T2­
weighted images and low signal intensity on Tl­
weighted images. The mass occupied the posterior
aspect of the intercondylar notch. Arthroscopy
was performed using an anterolateral portal for
the arthroscope and an anteromedial portal for the
surgical instruments. After inserting the arthroscope

through the intercondylar notch, it was possible to
visualize a synovial lesion lying posteromedially
to the ACL (Fig. 2a). Following the removal of the
thin layer of synovial membrane covering the ACL,
the lesion appeared as a solid mass (Fig. 2b). The
macroscopic appearance of the mass suggested the
presence of a localized form of PVNS, which was
confirmed by the biopsy. Complete excision of the
lesion was performed by means ofa motorized blade
(shaver) (Fig. 2c). No further intra-articular lesions
were detected.

Histological examination of the lesion
documented a localized form ofPNVS, characterized
by a fibrous stroma, with presence of histiocytic and
spindle cells, irregularly-shaped multinucleated
giant cells, and hemosiderin deposition (Fig. 3). The
postoperative period was uncomplicated and the
patient was able to resume her usual daily activities

Fig. 1. a) Sagittal Tl- and T2-weighted MRI (b) showing a defined mass, with cystic appearance, localized in the posterior
aspect ofthe ACL. c) Transverse and coronal views (d) showing a mass occupying the intercondylar notch with posterior
extension. No other lesions are evident.
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Fig. 2. a) Arthroscopic view ofthe intercondylar notch showing a mass adjacent to the posterior aspect ofthe ACL. b)
Detailed arthroscopic view ofthe mass prior to the biopsy suggestive ofPVNS. c) The bioptic excision corifirmedthe solid
nature ofthe lesion with the typical macroscopic resemblance ofPVNS.

Fig. 3. Histology corifirmed the diagnosis of PVNS.
Hematoxylin and eosin stain shows a fibrous stroma
(arrows), with presence of histiocytes (dashed arrows),
spindle cells (open arrows), and irregularly shaped
multinucleatedgiant cells (asterisk).

within the following 3 weeks. At 5-month follow­
up, the patient was asymptomatic with no signs of
recurrence (Fig. 4, a-b).

DISCUSSION

PNVS is an uncommon disease, with an annual
incidence of 1.8 cases per million persons (2). The
lesion can affect the entire synovium (diffuse PVNS)

Fig. 4. a) TI- and T2-weighted sagittal MRJ (b) showing
the complete excision of the lesion with no signs of
recurrence at 5-month follow-up.
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or present as a discrete mass (localized PVNS).
Both forms con arise from intra-articular or extra­
articular synovial tissues (3). PVNS may involve any
synovial joint; however, large joints (i.e., knee, hip
and shoulder) are the most frequently affected (4).
The axial skeleton is only exceptionally involved
(5). Localized knee PVNS generally consists of a
single nodular mass, often pedunculated, protruding
into the joint cavity (6). Bilateral knee involvement,
although extremely rare, has been described (7).
Localized PNVS associated with the ACL is
exceptional, and to our knowledge, only one other
case has been previously reported (8).

The etiology of PVNS is unclear. Chronic
inflammation, traumatisms, hemarthrosis, and
chromosomal disorders have been invoked as
possible causes (9). At present, there is no consensus
as to whether PVNS should be considered an
inflammatory or neoplastic disease. Indeed, both
hypotheses may be correct. Synovial cells positive
for either macrophage (CD68/CDI63) or fibroblast
markers (h4Ph/CD55) as well as double-labeled
cells have been detected in both rheumatoid arthritis
(RA) and PVNS patients (10). In addition, West et
al. (11) found that cell proliferation in PVNS was
maintained by a tumor landscaping effect triggered
by the clonal expansion of cells expressing the
macrophage colony-stimulating factor (M-CSF or
CSFl). Such aberrant expression usually results
from a balanced translocation involving the collagen
6A3 gene on chromosome 2q35 and the CSFI gene
on chromosome 1p13 (11). The translocation is
absent in about one-third ofpatients with PVNS (12).
CSFI overexpression in translocation-negative cases
suggests that other mechanisms can lead to aberrant
CSFI up-regulation. In PVNS, CSFI is expressed
by a small percentage of intralesional cells (2-16%),
whereas the majority expresses the CSFI receptor
(11). This implies that most cells are reactive and
proliferate as a consequence of CSFI production by
neoplastic cells (12). It is worth noting that CSFI
is also implicated in the formation of osteoclast­
like giant cells and bone resorption in RA (13).
Indeed, CSF1 overproduction has been detected in
the synovium of RA patients as well as in cases of
chronic reactive synovitides of various nature (12).
However, in such cases, CSFI expression is limited
to synovial lining cells, whereas in PVNS CSF1 is

expressed throughout the lesion (12). Notably, an
association between PVNS of the hip and systemic
lupus erythematosus has been reported, suggesting
that the two conditions might share the same
triggers of synovial overgrowth (14). Recurrence of
PVNS after surgical excision, although reported, is
uncommon (6, 15). Imatinib, which blocks the action
ofCSF1, has shown some efficacy in relapsing cases
or in patients with diffuse PVNS (16, 17).

The clinical presentation of localized PVNS
depends on the locationand extent of the disease.The
onset is typically insidious and the progression slow.
Swelling and mechanical symptoms such as locking,
givingway and catching,dominate the scene (4). Mild
to moderate joint pain can also be present, as was
observed in our case. Metastatic dissemination has
never been reported, supporting the benign nature of
thedisease.However,PVNScanbe locallyaggressive,
due to the invasive and destructive proliferation of
synovial tissue. Completejoint destructionmay occur
in severe cases ofdiffuse PVNS (4).

Because the clinical presentation of PVNS is
nonspecific, the diagnosis may be considerably
delayed. The differential diagnosis includes
ganglion cysts, loculated effusion and other synovial
proliferative disorders such as chondromatosis,
hemangiomas and sarcomas (18). These conditions,
albeit uncommon, present easily recognizable MRl
patterns. The main challenge in the differential
diagnosis of PNVS associated with the ACL is
to distinguish it from a ganglion cyst. The latter
is a benign, rare condition, characterized by a
cystic mass with mixoid matrix that occurs within
muscles, tendon and menisci, and occasionally
affects the cruciate ligaments of the knee (19). The
MRl incidence of ganglion cysts of the knee ranges
between 0.29 and 0.49% (20, 21), and equals 0.54%
in a review of 6,500 arthroscopic examinations (22).
Similar to localized articular PVNS, ganglia cause
mechanical symptoms, such as locking or limited
ROM, depending on their anatomical location, and
mild localized pain, which is usually intermittent
and worsens with weight-bearing (1, 23, 24). MRl
is considered to be the most sensitive and specific
method for indentifying localized PVNS and
ganglion cystic masses and defining their size and
location (1, 23-25). Ganglion cysts usually display
a homogeneous low signal intensity on Tl- and a
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high signal intensity on T2-weighted images (1).
Likewise, MRI features of localized PVNS are
relatively specific, with decreased signal intensity
on Tl- and T2-weigthed images, and low Tl and
T2 signal areas within the lesion, corresponding to
hemosiderin deposits (26). Noteworthy, both in our
case and in that reported by Otsuka et al. (8), the MRI
appearance was different from the typical pattern of
PVNS (26), resembling more a ganglion cyst. Hence,
in cases oflocalized PVNS associated with the ACL,
a correct differential diagnosis may not be achievable
via MRI, and arthroscopic excision is necessary in
case of persistent pain or radiographic signs of bone
changes typical of PNVS, including cyst formation
or cortical erosions (27). Similarly, in all cases of
suspected PVNS, patients should be directed to
arthroscopy, since underestimation of such lesions
could lead to a delay in diagnosis and definitive
treatment. Treatment of intra-articular PNVS should
always be surgical. Due to its minimally invasive
nature, arthroscopic excision is the treatment of
choice, at least initially (28).

REFERENCES

1. Krudwig WK, Schulte KK, Heinemann C. Intra­

articular ganglion cysts of the knee joint: a report
of 85 cases and review of the literature. Knee Surg
Sports Traumatol Arthrosc 2004; 12:123-9.

2. Myers BW, Masi AT. Pigmented villonodular
synovitis and tenosynovitis: a clinical epidemiologic

study of 166 cases and literature review. Medicine
(Baltimore) 1980; 59:223-38.

3. Nielsen GP, Rosenberg AE, O'Connell JX,

Kattapuram SV, Schiller AL. Tumors and diseases of
the joint. Semin Diagn Patho12011; 28:37-52.

4. Ofluoglu O. Pigmented villonodular synovitis.
Orthop Clin North Am 2006; 37:23-33.

5. Dimeco F, Rizzo P, Li KW, Ciceri E, Casali C, Polio

B, Lasio G. Pigment villonodular synovitis of the
spine. Case report and review of the literature. J

Neurosurg Sci 2001; 45:216-19.
6. 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 SurgAm 1992; 74:119-23.

7. Boussaadani SR, Tahiri L, Ibrahimi A, Chbani L,
Harzy T. Bilateral pigmented villonodular synovitis

of the knee. Joint Bone Spine 2011; 78:219-21.
8. Otsuka Y, Mizuta H, Nakamura E, Kudo S, Inoue

S, Takagi K. Tenosynovial giant-cell tumor arising
from the anterior cruciate ligament of the knee.
Arthroscopy 1996; 12:496-9.

9. Bouali H, Deppert EJ, Leventhal LJ, Reeves B, Pope
T. Pigmented villonodular synovitis: a disease in

evolution. J Rheumatol 2004; 31:1659-62.
10. Berger I, Weckauf H, Helmchen B, Ehemann

V, Penzel R, Fink B, Bernd L, Autschbach F.

Rheumatoid arthritis and pigmented villonodular
synovitis: comparative analysis of cell polyploidy,
cell cycle phases and expression of macrophage and

fibroblast markers in proliferating synovial cells.
Histopathology 2005; 46:490-7.

11. West RB, Rubin BP, Miller MA, et al. A landscape
effect in tenosynovial giant-cell tumor from

activation of CSF1 expression by a translocation in
a minority of tumor cells. Proc Natl Acad Sci USA
2006; 103:690-95.

12. Cupp JS, Miller MA, Montgomery KD, Nielsen TO,
O'Connell JX, Huntsman D, van de Rijn M, Gilks

CB, West RB. Translocation and expression ofCSFl
in pigmented villonodular synovitis, tenosynovial
giant cell tumor, rheumatoid arthritis and other
reactive synovitides. Am J Surg Patho12007; 31:970­

76.
13. Fujikawa Y, Sabokbar A, Neale S, Athanasou NA.

Human osteoclast formation and bone resorption by

monocytes and synovial macrophages in rheumatoid
arthritis. Ann Rheum Dis 1996; 55:816-22.

14. Anders Hl. Pigmented villonodular synovitis of the

hip in systemic lupus erythematosus: a case report. J
Med Case Reports 2011; 5:443.

15. De Ponti A, Sansone V, Malchere M. Result of

arthroscopic treatment of pigmented villonodular

synovitis of the knee. Arthroscopy 2003; 19:602-7.
16. Blay JY, El SH, Thiesse P, Garret J, Ray-Coquard I.

Complete response to imatinib in relapsing pigmented

villonodular synovitis/tenosynovial giant cell tumor
(PVNS/TGCT).Ann Onco12008; 19:821-2.

17. Snoots WM, Watkins D, Dockery D, Mennel

R, Cheek BS. Pigmented villonodular synovitis
responsive to imatinib therapy. Proc (Bayl Univ Med



1136 M. GALLI ET AL.

Cent) 2011; 24:134-8.

18. Johansson JE, Ajjoub S, Coughlin LP, Wener JA,

Cruess RL. Pigmented villonodular synovitis of

joints. Clin Orthop Relat Res 1982; 163:159-66.

19. Kang CN, Kim DW, Kim DJ, Kim SJ. Intra-articular

ganglion cysts of the knee. Arthroscopy 1999;

15:373-8.

20. Do-Dai DD, Youngberg RA, Lanchbury FD, Pitcher

JD, Jr., Garver TH. Intraligamentous ganglion cysts

of the anterior cruciate ligament: MR findings with

clinical and arthroscopic correlations. J Comput

Assist Tomogr 1996; 20:80-4.

21. Huang GS, Lee CH, Chan WP, Taylor JA, Hsueh

CJ, Juan CJ, Chen CY, Yu JS. Ganglion cysts of the

cruciate ligaments. Acta Radio12002; 43:419-24.

22. Brown MF, Dandy DJ. Intra-articular ganglia in the

knee. Arthroscopy 1990; 6:322-3.

23. Andrikoula SI, Vasiliadis HS, Tokis AV, Kosta

P, Batistatou A, Georgoulis AD. Intra-articular

ganglia of the knee joint associated with the anterior

cruciate ligament: a report of 4 cases in 3 patients.

Arthroscopy 2007; 23:800-6.

24. Deutsch A, Veltri DM, Altchek DW, Potter

HG, Warren RF, Wickiewicz TL. Symptomatic

intraarticular ganglia of the cruciate ligaments of the

knee. Arthroscopy 1994; 10:219-23.

25. Ottaviani S, Ayral X, Dougados M, Gossec L.

Pigmented villonodular synovitis: a retrospective

single-center study of 122 cases and review of the

literature. Semin Arthritis Rheum 2011; 40:539-46.

26. Cheng XG, You YH, Liu W, Zhao T, Qu H. MRI

features of pigmented villonodular synovitis

(PVNS). Clin Rheumatol2004; 23:31-4.

27. Van Meter CD, Rowdon GA. Localized pigmented

villonodular synovitis presenting as a locked lateral

meniscal bucket handle tear: a case report and review

of the literature. Arthroscopy 1994; 10:309-12.

28. Hammer DS, Dienst M, Kohn DM. Arthroscopic

treatment of tumor-like lesions of the knee joint:

Localized pigmented villonodular synovitis and

ganglion cyst of the anterior cruciate ligament.

Arthroscopy 2001; 17:320-3.


