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INTRODUCTION 

Pigmented villonodular synovitis (PVNS), also known as 

pigmented villonodular bursitis and pigmented 

villonodular tenosynovitis, is a benign, proliferative 

disease that occurs at the synovial membrane of joints, 

bursas, and tendon sheaths. There are two distinct forms: 

diffuse (DPVNS) and localized (LPVNS) pigmented 

villonodular synovitis.1 The diffuse form affects the whole 

synovium of the joint, while the localized form is 

characterized by focal involvement of the synovium.2 The 

localized form is usually a single pedunculated mass or 

less frequently, two or three nodules. Finding multiple 

nodules in LPVNS is extremely rare. To the best of our 

knowledge, there were only two reported cases.3 Here, we 

described a case of the multiple nodular form of LPVNS 

in the knee joint. It should be included as an atypical form 

of LPVNS in the differential diagnosis of knee problems. 

Although the exact pathogenesis of PVNS remained 

unclear, this disease was presumably closely related to 

trauma, intraarticular bleeding and inflammation.13 Due to 

the highly variable clinical presentation of PVNS, an 

accurate diagnosis was extremely difficult to achieve. 

Advanced imaging modalities such as magnetic resonance 

imaging (MRI) were considered the most sensitive 

approaches for the assessment of suspected PVNS. Soft 
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masses with low signal intensity and blooming artifact on 

MRI scans appeared to be pathognomonic of PVNS.1,14,15 

However, histopathology remained the gold standard tool 

to confirm the diagnosis. Surgical treatment for PVNS is 

considered as the standard treatment for these lesions, 

conservative treatments such as radiation therapy were 

also available. An in-depth understanding of the extent of 

the disease was needed to select the most appropriate 

treatment as the two types of PVNS required different 

treatments. Currently, PVNS was classified as diffuse 

(DPVNS) or localized (LPVNS).16 The two types of PVNS 

can be further categorized as intraarticular or 

extraarticular. Despite the histological similarity, there 

were differences between the types in clinical presentation, 

prognosis and response to treatment.17,18 

Here, we described a patient who had massive 

intraarticular LPVNS with an extraarticular extension 

through the lateral patellar retinaculum; the lesion was 

completely excised in open synovectomy. 

CASE REPORT 

A 28 year old woman had a history of knee trauma and 

presented with unilateral knee acute swelling and pain 

symptoms with sudden onset, which was there from last 2 

years. 

 

Figure 1: Preoperative MRI of the left knee shows 

multiple well-demarcated heterogeneous masses, with 

intermediate to low signal intensity on T1 and T2-

weighted images, surrounded by a fluid signal in the 

anterior compartment of the knee joint; (A) T1-

weighted sagittal; (B) T1-weighted coronal; (C) T1-

weighted axial; (D) T2-weighted sagittal; (E) T2-

weighted coronal; (F) T2-weighted axial. 

She had been treated for seronegative rheumatoid patient 

for 1 year. Recent expansion of the LPVNS caused the 

development of a tender palpable soft tissue mass in the 

anterolateral aspect of the knee and acute reduced 

mobility. 

She complained of recurrent swelling and pain in the knee, 

which may have been misdiagnosed as gouty arthritis at 

the local community hospital because of similar 

symptoms. The advised treatment based on the symptoms 

including DMARDS, colchicine and nonsteroidal anti- 

inflammatory drugs, partially relieved the patient’s 

symptoms. 

 

Figure 2: Intraoperative findings; (A) exposure of the 

extra-articular mass; (B and C) as the abnormal 

synovium was excised completely, the focal defect 

lateral patellar retinaculum was repaired; (D) the 13 

cm median incision was sutured with skin staples. 

The physical examination showed moderate, recurrent 

swelling of the left knee without surrounding warmth as 

well as a tender mass growing slowly in the anteroinferior 

aspect of the left knee. Because of pain, the patient’s ROM 

in flexion had decreased considerably (30-70° in the left 

knee, compared with 0-110° in the right knee).  

The results of the laboratory tests for both trioxypurine and 

infection were within the respective normal limits. 

The MRI examination of the left knee revealed a massive 

intraarticular soft tissue lesion (measuring 58×32×46 mm) 

that replaced the normal Hoffa fat pad and extended 

through the lateral patellar retinaculum (Figure 1 A and C). 

Moreover, the lobulated mass had a well circumscribed 

margin and exhibited focal heterogeneous hypo intensity 

representing the blooming artifact from hemosiderin, 

A 
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which was regarded as the pathognomonic appearance of 

PVNS on MRI (Figure 1B). Only mild degenerative 

changes and joint effusion were observed, without tophus 

or bone erosion. 

Based on the MRI findings, it was considered impossible 

to completely remove the mass lesion. Therefore, open 

excision was selected as the surgical treatment. A 13 cm 

midline incision was made and synovectomy was 

performed successfully. 

A bright brown inflamed lobulated synovium was 

observed intraoperatively (Figure 2A). Neither bone 

erosion nor diffuse soft tissue lesions were observed, 

suggesting a diagnosis of LPVNS.  

The final diagnosis was further confirmed by 

postoperative histological analysis, the results of which 

were consistent with LPVNS, multinucleated giant cells 

with no atypical features and an abundance of 

macrophages loaded with hemosiderin. 

Postoperatively, the patient was satisfied with the 

substantial improvement of knee ROM (5-100°). At the 1, 

6 and 18 month follow ups, the patient had no pain and 

exhibited full restoration of knee ROM, with neither 

complications nor radiological recurrence (Figure 3). 

 

Figure 3: Pathological findings show the nodules 

surrounded by fibrous septa and foci of hemosiderin-

laden macrophages (arrow) and infiltration of 

polymorphic inflammatory cells with mononuclear 

histiocytes, some of which were forming 

multinucleated giant cells (arrowhead), (hematoxylin 

and eosin staining: original magnification ×200). 

DISCUSSION 

The incidence of PVNS was ~1.8 cases per million 

people.4 The etiology of PVNS was still uncertain, chronic 

inflammation, trauma, hemarthrosis, neoplastic origin and 

chromosomal disorders have been considered.5 The most 

widely accepted theories implicated a chronic 

inflammatory process or a benign neoplasia.6 PVNS 

usually involved monoarticular joints commonly, the knee 

joint. However, cases in the hip, ankle, shoulder, elbow 

and even the temporomandibular joint have also been 

reported.4 PVNS was usually diagnosed in patients 

between the third and fourth decades. It did not seem to 

have any gender predisposition.4 The clinical presentation 

was diverse and the diagnosis was often delayed because 

patients were usually asymptomatic. The most effective 

diagnostic modality was MRI.7 Hemosiderin deposition in 

PVNS presented a low signal on T1 and T2 weighted 

images. Areas of bright signal on T2 weighted images may 

be present due to abnormal synovial membranes and joint 

fluid in the synovial membrane.8 

There were two types of PVNS: diffuse and localized.9 

Histological findings were similar but they were distinct 

disease entities for prognosis and treatment. The diffuse 

type comprising 75% of PVNS cases, involved most of the 

synovium with accompanying joint effusion.10 However, 

the localized form arose from certain parts of the synovium 

and resided within joints in a nodular form. The localized 

form was usually a single mass of pedunculated or less 

frequently, sessile appearance that was yellow-brown in 

color. However, two or three multilobulated localized 

masses and a mixed form, with a prominent mass and 

diffuse synovitis, representing a transition between 

DPVNS and LPVNS have also been reported.11,12 In our 

case, the multiple nodular form of PVNS was confined to 

the patellar fat pad, in a localized manner. Because the 

patient in this case had suffered from his symptoms for ~20 

years, we assumed that nodules had increased in number 

over a long time and finally presented as a multiple lesion. 

To the best of our knowledge, there was only one report of 

a multinodular form of LPVNS, referred to as clustered 

LPVNS.3 

Histologically, the circumscribed nodule was 

characterized by the active proliferation of fibroblastic and 

histiocytic elements showing evident macrophagic activity 

with phagocytosis of abundant blood pigment 

(hemosiderin) and lipids. Those elements were 

intermingled with a variable number of multinucleated 

giant cells and with a certain number of inflammatory 

elements, predominantly lympho-plasmocytes.9 Our case 

showed similar findings. 

In treating PVNS, the purpose was to remove all abnormal 

synovial tissue, to prevent the risk of joint destruction and 

to avoid local recurrence. For the knee joint, several 

options have been suggested, from observation to total 

knee arthroplasty and including external beam radiation, 

radioactive synovectomy, surgical synovectomy, targeted 

therapy, immunotherapy and combinations of them.13 A 

recent systematic review reported no difference in local 

recurrence rates after open or arthroscopic surgery for 

LPVNS or DPVNS. 

Recurrence rates of PVNS increased with time. Verspoor 

et al reported that 15% of recurrences occurred within the 
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first year and 22% within 5 years in LPVNS.13 They also 

reported that the 1 and 5 year recurrence free survival rates 

for DPVNS were 69% and 32%, respectively. In the 

present case, after arthroscopic resection, there was no 

recurrence at 3 years postoperatively. 

In our case, the patient presented with long-lasting knee 

discomfort and mild swelling versus the contralateral knee. 

However, the range of motion was normal and no sign of 

instability, giving way or blocking was seen. The patient 

had received just roentgenography, not special imaging, 

such as MRI for ~20 years. Thus, we suspected that the 

LPVNS had grown slowly and finally became a multiple 

nodular form. Although there was no connection between 

LPVNS and DPVNS, LPVNS should be diagnosed and 

treated as soon as possible because early resection led to a 

good prognosis. When there was vague and long lasting 

knee pain, LPVNS should be considered in the differential 

diagnosis and after the diagnosis was confirmed, early 

meticulous arthroscopic synovectomy was helpful for a 

good outcome. 

Currently, there was no standard method for nonsurgically 

observing LPVNS. The eradication of all aberrant synovial 

tissue in symptomatic patients was considered a suitable 

treatment option for LPVNS, as it effectively relieved pain 

and prevented local recurrence. Nevertheless, the optimal 

type of resection and whether adjuvant therapy should be 

used remains controversial.27 Open synovectomy was 

routinely performed for extraarticular extension of LPVNS 

when full excision cannot be achieved with an 

arthroscope.20,28 However, open excision may lead to 

postoperative muscle weakness and an increased risk of 

osteoarthritic changes. With advances in arthroscopy, all 

arthroscopic total synovectomy had been shown to be 

equally effective.20,29-31 In addition, the combination of the 

two techniques using a posterior open and anterior 

arthroscopic approach may be ideal when commonly used 

portals cannot be used to completely excise the posterior 

abnormal synovial.32 In recent years, some research had 

suggested that it was necessary to excise some otherwise 

normal appearing fat and areolar tissue with the synovium 

in cases of recurrence.33 In general, the appropriate extent 

of excision should be determined on the basis of the type 

of PVNS, the presence of extraarticular extensions and the 

experience of the surgeon. In addition, conventional 

radiotherapy as well as radiosynoviorthesis was 

considered for patients with large and even recurrent 

diffuse forms of the disease.34 Preoperatively, although the 

patient had been recommended to receive 

radiosynoviorthesis 6-8 weeks after surgery, she declined 

to accept the adjuvant therapy because of the concerns 

about the potential side effects of the radiopharmacon. 

Fortunately, both intraoperative findings and the 

postoperative MRI ensured that no residual PVNS was 

found. So far, the complete surgical excision without 

radiation therapy was satisfactory in the present case. 

Nevertheless, PVNS still had a certain rate of recurrence; 

in some cases, recurrence occured even after 16 years 

postoperatively.35 The diffuse form of the disease, 

incomplete resection, the lesions being located in locations 

difficult to access, the surgeon having limited experience 

and skills and the administration of adjuvant therapy after 

surgery have been identified as the major risk factors for 

recurrence.27 Approximately two-thirds of local 

recurrences were diagnosed within postoperative 2 years, 

while less than 10% of recurrences were found after 3 

years and it was recommended that follow up MRI scans 

were performed every 6 months during the first 3 years to 

detect local recurrences effectively.36 In this patient, we 

successfully performed open complete excision. Symptom 

relief was achieved and no recurrence was observed during 

the subsequent follow up; however, the long-term curative 

effect remains to be assessed (Figure 3). 

CONCLUSION 

To reduce the occurrence of misdiagnosis, MRI 

examinations are recommended for all patients suspected 

of having PVNS, including those who have a history of 

hyperuricemia. Early diagnosis with prompt surgical 

treatment may lead to favourable recovery. 
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