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Abstract
Pigmented villonodular synovitis (PVNS) is a rare proliferative disorder affecting the synovial membranes 
of joints, bursae, and tendons. The knee joint is one of the most common locations for an intra-articular 
type of PVNS and this is usually of the diffuse type of PVNS or diffuse pigmented villonodular synovitis 
(DPVNS). DPVNS tends to be more associated with affectation of contiguous structures. We report a 
case of a localized form of the disease affecting the knee joint coexisting with an extra-articular lesion 
of the same nature involving the popliteus tendon sheath of the same knee. The clinical condition was 
managed with a combined surgical approach of arthroscopic marginal excision for the intra-articular 
lesion and excision biopsy for the extra-articular lesion.
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Introduction

Pigmented villonodular synovitis (PVNS) is 
an infrequent proliferative disorder of synovial 
joints, tendon sheath, and bursa. The name 
PVNS was first used to describe the disorder 
by Jaffe et al.[1] Subsequently, Granowitz and 
Mankin[2] described the existence of a localized 
pigmented villonodular synovitis (LPVNS) 
and diffuse pigmented villonodular synovitis 
(DPVNS). Both forms of the disease have 
been noted to be similar in appearance with 
features of an inflamed synovial membrane 
laden with hemosiderin deposits at histology.[3] 
However, in more recent times, the terms giant 
cell tumor and PVNS have been described by 
the World Health Organization to be equivalent 
terms.[4] The age group most affected has been 
noted to be those in the third and fourth decade 
of life.[5] DPVNS is said to be the most common 
presentation involving intra-articular tissues. 
It may extend further into extra-articular 
structures, as part of a chronic process. On 
the contrary, LPVNS is characterized by 
discrete nodular lesions.[6,7] The anterior knee 
compartment is said to be the most common 
location of PVNS when it does affect the 
knee with the common site of involvement in 
the knee being the synovium in the anterior 
horn region of the medial meniscus. DPVNS 

has also been noted to have the capacity to 
extensively invade local structures such as 
muscle, tendon, and skin.[8] LPVNS is said 
to be the more common and is usually extra-
articular. On the contrary, the DPVNS tend 
to be intra-articular. Intra-articular LPVNS is 
said to represent 6% of all cases of PVNS.[9,10] 
We report a case of LPVNS coexisting with 
a lesion in the popliteus tendon sheath in a 
patient who presented to our facility.

Case Report

We report A.T., a 35-year-old female school 
teacher, who presented with a 2-month history 
of a worsening, right knee pain with difficulty 
using the right lower limb necessitating the 
use of a walking aid. The knee pain was 
preceded by a fall at home while walking 
across the room. There was also a history of 
mild right knee swelling, but no feeling of 
catching, locking, giving way, or instability 
in the right knee.

The f indings on physical examination 
revealed a patient with a right antalgic gait 
and a positive medial joint line tenderness 
in the right knee. The range of motion was 
full and neurovascular status was normal. 
Plain radiograph of the knee revealed no 
bony abnormalities. However, magnetic 
resonance imaging revealed a well-defined, 
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Figure 1: Arthroscopic approach to the anterior aspect of the knee joint

Figure 2: Arthroscopic view of the villous projections of the synovium

Figure 3: Open approach to the posterior aspect of the knee to the attached 
giant cell tumor of popliteus tendon sheath

Figure 4: Excised giant cell tumor of the popliteus tendon sheath

Figure 5: Hyperplastic synovium with papillary projections composed of 
foamy histiocytes and hemosiderin containing macrophages, large clefts, 
pseudo-glandular, or alveolar spaces lined by synovial cells, osteoclast-like 
multinucleated (10–70 nuclei) giant cells, and epithelioid cells

hyperintense, intracapsular lesion in the posterior aspect of 
the right knee joint, suspected to be focal PVNS and a focal 
area of hyperintensity in the anterior compartment of the knee.

She subsequently had diagnostic arthroscopy and arthroscopic 
biopsy of the lesion in the anterior joint compartment [Figure 1]. 
Diagnostic arthroscopy revealed focal areas of synovial 
hypertrophy involving the infrapatellar fat pad and anteromedial 
portion of the synovium with villous-like projections capped 
with black, hyperpigmented tissues [Figure 2].

Histology result of the biopsy of the lesion of the anterior knee 
compartment was in keeping with PVNS of the knee. She 
was subsequently planned for an arthroscopic synovectomy 
of the lesions in the anterior compartment of the knee and 
open excisional biopsy of the nodule in the posterior knee 
compartment. She eventually had an arthroscopic synovectomy 
of the lesion in the anterior knee compartment and open excision 

biopsy of the posterior lesion using a posterior approach to the 
knee [Figure 3]. The histology report of excised nodule in the 
posterior knee compartment [Figure 4] and excised localized 
tissue in the anterior knee compartment revealed sections of 
intra-articular mass with nodular architecture composed of 
mononuclear stroma cells admixed osteoclast-like giant cells 
and chronic inflammation cells, multifocal areas of stromal 
hyalinization and hemosiderin was also noted with few normal 
mitotic figures. Features were in keeping with giant cell tumor 
of synovium [Figure 5].

Discussion

When PVNS does affect a joint, it tends to be more commonly 
a mono-articular than the poly-articular disease. It tends to 
affect the knee joint in most cases of articular involvement. 
DPVNS tends to be more widespread with the involvement 
of contiguous structures and may run an aggressive course. 
Our patient presented with a localized mono-articular disease 
affecting the right knee joint with a concomitant extra-articular 
lesion involving the popliteus tendon sheath of the same knee.

The cause of PVNS lesions remains uncertain. However, 
possible etiological factors that have been adduced to 
the occurrence of PVNS include Trauma and subsequent 
bleeding into the affected joint; a possible neoplastic process; 
chromosome 7 trisomy and clonal rearrangements.[5,6,11] The 
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only identifiable possible etiology in our case was the history of 
trauma. PVNS is said to generally affect individuals in the third 
and fourth decades of life.[5,6] However, it has been diagnosed 
in children in individuals between the ages 3–19.[12] No gender 
predilection is seen in intra-articular disease, but a slight female 
preponderance has been noted with extra-articular disease. 
Our case report of a young woman in her mid-thirties with an 
LPVNS involving the tendon sheath easily feeds into findings 
from previous studies. However, the concomitant existence of 
a PVNS lesion in the ipsilateral knee joint is more in keeping 
with a DPVNS as previous studies have noted that DPVNS 
when it does involve a joint tends to be widespread and because 
it tends to involve every compartment of the joint it more easily 
spreads to contiguous structures such as the popliteus tendon 
sheath in the index case.[13] The existence of an extra-articular 
lesion and an LPVNS as in our index case would tend to suggest 
a sort of “synchronous lesion” coexisting in the same region. 
Also, when LPVNS does occur in the knee it’s been said to be 
more frequently observed in the anterior compartment which 
is in keeping with our observation in the index case. The key 
findings at histology [Figure 5] are in keeping with the presence 
of lipid-laden macrophages, giant cells with multiple nuclei, 
hemosiderin deposits, proliferating fibroblasts cells.[14]

Current treatment options available in the management of 
PVNS include surgery and radiotherapy. However, surgery 
remains the first choice of care.[15] The goal of surgery is to 
excise all the lesion to reduce the risk of recurrence. The 
approach to surgery may be open or arthroscopic, whereas 
excision may be marginal for LPVNS or total in the case 
of DPVNS. Arthroscopic surgical excision is particularly 
indicated in LPVNS as the usual location in the anterior 
compartment of the knee makes for ease of access. Where 
arthroscopy has to be used for DPVNS complementary portals 
in addition to the use of 30° and 70° arthroscopes have 
been advised.[16,17] Otherwise, an open approach may be 
adopted for the excision of the posterior compartment lesion, 
whereas an arthroscopic approach is used for the anterior 
compartment. In the case being reported, arthroscopy was 
used for the marginal excision of the LPVNS in the anterior 
compartment. However, arthroscopic access to the lesion in the 
popliteus tendon sheath was not possible hence an exclusively 
arthroscopic approach to excision was not possible in this case. 
An open technique had to be used to excise the lesion in the 
popliteus tendon. Our approach represented a combination 
approach of arthroscopy and open technique. Arthroscopic 
technique has been observed to have a low recurrence rate, 
complication rate, and better functional outcome scores when 
compared to the open technique.[18] Arthroscopy is not without 
potential complications which include some risk of recurrence, 
joint tumor dispersion, portal contamination, extensive joint 
involvement, and extra-articular dissemination.[19] Open 
excision is generally advised for DPVNS of the knee and 
for lesions in arthroscopically inaccessible areas. Potential 
complications of the open technique that have described 
include longer rehabilitation period and postoperative knee 

stiffness. Adjuvant radiation therapy of the involved region 
has been described in the treatment of DPVNS but with 
some conflicting outcome.[16] Radiation is also not without its 
attendant complications such as skin reactions and possible 
neoplastic transformation.[17] We used no form of radiation 
therapy in the care of the case presented.

Conclusion

Our case report raises the possibility of the coexistence of an 
LPVNS with an extra-articular lesion of the same histology as 
against the regular understanding that DPVNS is more likely 
to be associated involvement of extra-articular structures from 
a contiguous spread. The place of combined surgical approach 
with the use of arthroscopy and open surgical technique also 
reduces the morbidity that may attend an anterior arthrotomy 
for the excision of the LPVNS along with the open procedure 
for the extra-articular mass.
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