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ABSTRACT:Pigmented villonodularsynovitis (PVNS) is a benign proliferative disorder primarily 

occurring in the large joints of the appendicular skeleton such as the knee and hip joints.PVNS is a 

slow-growing lesion of uncertain aetiology arising from the synovial membrane. It is characterized 

by villous and nodular overgrowths of the synovial membrane of the bursa or the tendon 

sheath.Though magnetic resonance imaging (MRI) is considered to be most sensitive in revealing 

findings consistent with PVNS, these findings are to be correlated with clinical and histopathological 

findings for precise diagnosis.Here we present a case with painless, non-traumatic swelling of left 

knee since 2 years, diagnosed as PVNS on plain radiograph, CT and MRI,underwent total 

synovectomy andwas later on confirmed histopathologically. 
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INTRODUCTION:Pigmented villonodularsynovitis was first described by Chassaignac1 in 1852 as a 

nodular lesion of the synovial membrane that affects the flexor tendons of the fingers.PVNS is seen 

to affect a wide age range of patients, with no definite sex predilection2 and affects young adults in 

their third or fourth decades.3-5It has a high recurrence post-surgery and recurrence rate is between 

8- 56%.6 

 

CASE REPORT:A 55 year old malepatient presented with swelling of left knee since 2 years, not 

associated with pain and there is no history of trauma. On examination there is a large diffuse soft to 

firm swelling with nodular surface around the left knee which is non-tender on palpation. There is 

minimal local rise of temperaturenoted. 

The patient was referred to radiology department where he was subjected to plain 

radiograph of left knee AP and lateral views which showed diffuse homogenous opacity around 

the knee predominantly in the supra patellar region anteriorly and in the popliteal fossa 

posteriorly.Then CT was done which revealed a large lobulated heterodenselesion 

predominantlyisodense to adjacent muscles around knee with intra-articular extension and 

erosion of tibial plateau.MRI revealed a relatively well defined heterointense lesion in anterior 

compartment of the lower third of the thigh and posterior compartment of the upper third of 

the leg, popliteal region and with intra-articular extension. There is evidence of multiple focal 

cystic and ill-defined areas of hypointensity on all sequences. There is evidence of erosions of 

the tibialplateau with significant joint effusion. 

He was operated and total synovectomy was done.Specimen was sent for 

histopathological examination. Grossly the specimen appears as multiple nodular greyyellow 

synovial masses. On microscopy there were multiple nodules, composed of mononuclear cells 
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mixed with foamy macrophages, few multinucleate giant cells and hemosiderin laden 

macrophages and final histopathological diagnosis given was pigmented villonodularsynovitis.  

 

DISCUSSION:Pigmented villonodularsynovitis (PVNS) represents an uncommon 

benignneoplastic process that may involve the synovium of the joint diffusely orfocally or that 

may occur extra-articularly in a bursa (pigmentedvillonodular bursitis [PVNB]) or tendon 

sheath (pigmented villonodulartenosynovitis [PVNTS]).The exact etiology of PVNS is ill 

understood. Inflammatory reaction, neoplasia, hyperplasia, metabolic derangement, and 

recurrent hemorrhages due to trauma have all been considered possible etiologies. 7-9The 

current description of this entity was applied since 1941 by Jaffe and colleagues 10, who used 

the designations pigmented villonodularsynovitis (PVNS), pigmented villonodular bursitis 

(PVNB), and pigmented villonodular tenosynovitis (PVNTS). Previous terminology for PVNS 

included synovial xanthoma, synovial fibroendothelioma or endothelioma, benign fibrous 

histiocytoma, xanthomatous giant cell tumor of the tendon sheath, myeloplaxoma, chronic 

hemorrhagic villous synovitis, giant cell fibrohemangioma, fibrohemosideric sarcoma, sarcoma 

fusigiganocellulare, benign or malignant polymorphocellulartumor of the synovial membrane, 

and fibrous xanthoma of the synovial membrane.11-16 

 

The imaging findings of PVNS include: 

PLAIN RADIOGRAPH:Radiographic features are nonspecific, and radiographs may appear 

normal.The diffuse intra-articular form of PVNS oftendemonstrates a joint effusion and 

extrinsic erosionof bone on both sides of the joint, but thejoint space is unaffected. The 

localized formsof disease usually reveal only a soft-tissue mass. In 15% of cases there may be 

some bony changes like an increased density of the synovium or typical radiolucent cystic 

defects.4, 5 

CT:Computed tomography (CT) depicts these lesionsas either diffuse thickening of the 

tissueabout the joint (PVNS) or as a localized soft-tissuemass (PVNB or PVNTS).In diffuse PVNS, 

the attenuation ofthe lesion may be somewhat increased relative tothat of muscle owing to the 

presence of hemosiderin.Extrinsic erosion on both sides of the jointis well demonstrated by CT 

and is more frequentin lesions in less capacious joints such as the hip.CT is optimal for 

demonstrating extrinsic erosion of bone on both sides of the joint, and it may also reveal 

subchondral cyst formation.Localized PVNS manifests as a nonspecific well -defined soft-tissue 

mass with attenuation similar to that of adjacent muscle. Mildly increased attenuation is 

uncommon, a characteristic that likely reflects the more variable amount of hemosiderin in 

these lesions, compared with diffuse intra-articular PVNS.13, 17 

MRI:MR imagingreveals characteristic features of a heterogeneous, diffuse, synovial based, 

plaquelike thickening that often is associated with nodularity. Associated joint effusion is 

common, particularly in large joints such as the knee, but the effusion is generally surrounded 

by thickened synovial rinds of hemosiderin-laden tissue.The signal intensity of the synovial 

thickening isintermediate to low on T1-weighted images. Low signal intensity also 

predominates on T2-weighted MR images.This signal feature correlates with the varying 

amounts of hemosiderin in the lesion5, 18-20, owing to the preferential shortening of T2 

relaxation time caused by hemosiderin. Use of gradient-echo pulse sequencesallows 
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confirmation of the presence of hemosiderin, which appears as a prominent “blooming”of low 

signal intensity due to magnetic susceptibilityartifact. In cases in which hemosiderin deposition 

is minimal, the characteristic low signal may not be apparent.19, 21 If less hemosiderin is present, 

signal intensity is more likely to be intermediate between that of diffuse PVNS and that of 

skeletal muscle.4MRI is particularly useful because it depicts the complex intra-articular 

relationships of the joint and delineates the nature and extent of soft tissue lesions. 22Detection 

of disease location and extent are important both for diagnosis and to guide treatment.  

 

CONCLUSION:Pigmented villonodularsynovitis (PVNS) represents an uncommon benign 

neoplastic process of the synovium. It may also involve the bursa, joint and the tendon 

sheath.Synovial involvement can be diffuse or focal. The knee, followed by thehip, is the most 

common location for PVNS.The hypertrophic synovium is typically villous , nodular, or 

villonodular and contains variable amounts of hemosiderin. Hemosiderin deposition occursin 

the majority of cases. 

 

IMAGES: 

 

 

Radiograph of left knee AP and lateral view 

showing diffuse homogenous opacity around the 

knee, predominantly in the supra patellar region 

anteriorly and posteriorly in the popliteal fossa. 

 

 

 

 

 

   
 

 

CT axial images showing a large lobulated heterodense lesion predominantly isodense 

to adjacent muscles around knee, also seen is the thinned out lower third of 

vastusmedialismuscle (     ). 

Image 1 

Images 2 and 3 
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MRI T1WI coronal image of left knee showing homogenous 

lesion hypointenseto the adjacent to muscle predominantly on the 

medial side of distal third of thigh abutting the femur and 

displacing the muscles peripherally. 

 

 

 

 

 

 

 

 

Image 5: MRI STIR coronal image at the same section showing the 

lesion is hyperintense to the adjacent muscle. 

 

 

 

 

 

   
 

 

MRI T2WI axial and sagittal sections showing a large heterointense lesion 

predominantly hyperintense to the adjacent muscle noted in the suprapatellar region and 

popliteal fossa.Few nodular hypointense areas noted within the lesion suggestive of 

hemosiderin deposits (     ) 

 

Image 4 

Image 5 

Images 6 and 7 
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MRI proton density sagittal image at the same 

sectionshowing the heterointense lesion predominantly 

hyperintense to the adjacent muscle. 

 

 

 

   
 

 

MRI gradient coronal and axial images showing a large heterointense lesion 

predominantly isointense to the adjacent muscle noted on the medial and posterior aspects of 

distal third of thigh.Few nodular hypointense areas noted within the lesion, suggestive of 

hemosiderin deposits(). 

 

    
 

 

Intra-operative pictures showing thickened synovium with nodular surface and golden-

brown in colour in anterior aspect and in popliteal fossarespectively.  

Image 8 

Images 9 and 10 

Images 11 and 12 
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Specimen showing total excised synovium. 

 

 

 

 

 

 

 

 

 

 

 

 

Showing comparative radiographs of knee 

before and after surgery. 

 

 

 

 

 

 

 

   
 

 

 

Histopathological slide showing nodules composed of mononuclear cells mixed with 

foamy macrophages, few multinucleate gaint cells and hemosiderin laden macrophages. 

 

 

 

Image 13 

Image 14 

Images 15 and 16 
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