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a b s t r a c t 

Pigmented villonodular synovitis is a rare proliferative process, especially in children. Pig- 

mented villonodular synovitis can affect the synovial joint, tendon sheaths, and bursa mem- 

branes. Within synovial joint involvement, it is commonly seen in the knee joint but hip, an- 

kle, shoulder, wrist, and other joints can be involved. The appearance characteristic is found 

on a magnetic resonance imaging scan. Complete excision and synovectomy are the usual 

treatment. In this article, we report a case of pigmented villonodular synovitis of the knee in 

a 12- year-old girl who underwent total synovectomy after the diagnosis was confirmed by 

biopsy. Three years after surgery, neither recurrence nor joint degeneration was found. The 

osteochondral defect at the tibial plateau was filled with calcium phosphate bone paste. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Pigmented villonodular synovitis (PVNS) is a rare proliferative
disease of synovial membranes, with characteristics of villon-
odular synovial hyperplasia and hemosiderin deposition [1] .
At present, the standard treatment for pigmented villonodular
synovitis has been surgical excision with total synovectomy
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of the affected joint [2] . If left untreated, the affected joint can
become severe deformity, degenerative articular change, and
articular destruction and finally lead to the risk of arthrodesis
or amputation [2] . 

This thing leads to the need for early recognition of the
clinical presentation and using imaging diagnosis to make an
early and accurate diagnosis. Especially, due to the low inci-
dence rates in pediatric populations, PVNS often is misdiag-
rest. 
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Fig. 1 – Ultrasound. 
Joint effusion (green arrow), with hypoechoic and irregular 
thickening of the synovium (red arrow). 

Fig. 2 – Computed tomography. 
Joint effusion (red arrow), diffuse irregular thickening of the 
synovium (yellow arrow), associated with the formation of 
subchondral bone cysts (blue arrow). 

 

 

 

nosed with other diseases of synovial membranes leading to
late diagnosis and severe articular destruction. Magnetic reso-
nance imaging (MRI) plays an important role in early diagnosis
and improving treatment outcomes, protecting joint function
as well as the quality of life for children. In imaging diagno-
sis, MRI is the most appropriate imaging modality for detec-
tion and assessment of disease extent, biopsy guide, and PVNS
treatment [1] . 

In this article, we describe a case of diffuse PVNS in a 12-
year-old girl who was not properly diagnosed after going to
several hospitals within 8 months. The patient was treated in
several hospitals with the diagnosis of right knee effusion but
the symptoms became worsened. When coming to our hospi-
tal, the patient underwent imaging examinations of the right
knee joint including ultrasound, CT-scanner, and MRI. The fea-
tures found on imaging suggested the diagnosis of diffuse
PVNS. Then the patient was sent to a surgeon for appropri-
ate treatment. This is a rare case of diffuse PVNS in children
and misdiagnosed for a long time. Therefore, we report this
case to emphasize the diffuse PVNS lesions that can occur in
children, and we would like to share our experience in diag-
nosing PVNS and differentiating it from other lesions of the
knee joint. 

Case report 

This study follows the case of a 12-year-old girl with recurrent
pain and swelling in the right knee for 8 months. The patient
was treated with knee joint aspiration many times with the di-
agnosis of right knee effusion - a rather vague diagnosis, but
the symptoms became worsened. This time, she was admit-
ted to National E hospital because the knee pain became more
severe. She had no familial history of rheumatological condi-
tions. 

A physical examination of the patient revealed swelling
and a limited range of motion in the knee. Laboratory investi-
gations were normal. 

The ultrasound of the right knee showed joint effusion
measured 20 mm in thickness, hypoechoic and irregular
thickening of the synovium ( Fig. 1 ). On CT-scanner imag-
ing of the right knee joint, there was the formation of sub-
chondral bone cysts of the medial tibial plateau ( Fig. 2 A).
The MRI imaging showed diffuse irregular thickening of
the synovium, slightly hypointense in T1W, hypointense in
T2W due to hemosiderin deposition, strong enhancement of
the synovium after contrast-agent infusion, with knee effu-
sion ( Figs. 3 A, 3 B). We made the diagnosis of diffuse pig-
mented villonodular synovitis (diffuse PNVS) of the right knee
joint. 

Then the patient underwent laparoscopic surgery for total
synovectomy ( Fig. 4 ). 

The final diagnosis confirmed by the pathologist was dif-
fuse pigmented villonodular synovitis (diffuse PNVS) of the
right knee joint ( Fig. 5 ). After surgery, the patient was given
rehabilitation exercises at the Department of Rehabilitation
of E hospital. After 3 years, the patient has recovered an al-
most complete range of motion of the knee joint without any
pain. 
Discussion 

PVNS is a subtype of tenosyvial giant cell tumors that affect
the soft tissue lining of joints and tendons. PVNS was first de-
scribed in 1941 by Jaffe et al [3] , who considered it as a be-
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Fig. 3 – Magnetic resonance imaging. 
Diffuse irregular thickening of the synovium in the knee 
joint, slightly hypointense in T1W (blue arrow), 
hypointense in T2W due to hemosiderin deposition (red 

arrow), after contrast the synovium show strong 
enhancement (yellow arrow). 

Fig. 4 – Knee arthroscopy: The knee synovial membrane is 
thickened, villonodular synovial hyperplasia throughout 
the posterior patellar space and the knee joint space. 
Nodular proliferation (green arrow), villous proliferation 

(red arrow). 

Fig. 5 – Histopathology. 
Microscopic sections show mononuclear cells admixed 

with osteoclast – like multinucleated giant cells and 

inflammatory cells 
(HE A – 40x, B-100x). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nign disease with characteristics of focal or diffuse prolifera-
tive of villonodular synovial membranes and hemosiderin de-
position. Only a small number of malignant transformation
was reported. Nevertheless, the expansion of the tumor will
cause moderate to severe range of motion limitations, maybe
lead to joint stiffness and joint destruction at the late stage [2] .
Translocations of chromosome 1p13 are present in the major-
ity of PVNS cases. These translocations lead to overexpress
colony-stimulating factor 1. The endpoint effect is clusters of
aberrant cells form to create focal areas of soft tissue hyper-
plasia in the synovial cells lining joints [2] . 

PVNS is an uncommon disease with about 2 new cases per
million population are diagnosed each year, statistically [4] .
PVNS usually occurs between the 2nd and 5th decade of life
[4] . This disease has been shown to have a lower incidence in
children, hence the reason why cases of PVNS in children of-
ten go undiagnosed at the early stage [4] . Our patient is also
a 12-year-old child who was initially misdiagnosed with knee
bursitis and had a poor response to internal medicine treat-
ment. The patient then was admitted to National E hospital
and underwent a knee MRI with typical images of PVNS. The
patient was satisfactorily treated with knee arthroscopy. 

PVNS is classified into 2 types: localized and diffuse PNVS.
Localized PVNS just involves the tendons that support the
joint, or occurs in just one area of the joint. Diffuse PVNS is
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more widespread and involves an entire joint. Diffuse PVNS is
more common and more difficult to treat [5] . The frequency of
affected joints in descending order: knee joint (accounting for
66%-80%), hip, ankle, shoulder, and elbow [3] . The disease is
most commonly monoarticular, rarely it can be oligoarticular
[6] . In our case, the patient also showed a lesion to only the
right knee joint. 

PVNS usually progresses slowly. In the beginning, the pa-
tient has swelling and pain in the joints but the cause is
unknown. The average time from the onset of symptoms
to the time of diagnosis is about 18 months. The dam-
age is gradual, leading to stiffness and articular destruction
that limits the range of motion of the joint. Metastatic le-
sions of PVNS are extremely rare, however, there are some
case reports of metastases to the lungs, muscles, and lymph
nodes [8] . 

Features on plain radiographs are nonspecific. Bone den-
sity and joint space are preserved until the late stages.
In the late stage, there is the sign of bone erosion creat-
ing subchondral bone defects and joint margin defects, os-
teoarthritis. Bone erosion is common in the hip because
the joint space is smaller than the knee joint, with no
space to decompress. Nevertheless, these features are non-
specific to distinguish PVNS from other synovial lesions such
as synovial chondromatosis [1] . CT images show joint ef-
fusion, synovial thickening, and better assessment of bone
lesions than plain radiograph [7] . Ultrasound is helpful in
determining joint effusion, thickening, and hypoechoic of
the synovial bursa and increased blood flow in the synovial
membrane [3] . MRI has many advantages in the diagnosis
and treatment of PVNS [9] . MRI is well suited for evaluat-
ing musculoskeletal structures like tendons, ligaments, syn-
ovial fluid, cartilage, and bone, thereby determining the ex-
tent of the damage. MRI also helps to provide detailed in-
formation of the lesions preoperatively and control disease
recurrence [10] . 

With diffuse PVNS type, MRI shows diffuse irregular thick-
ening of the synovial bursa (nodular or villiform). The syn-
ovial membrane is low to intermediate signal on T1-weighted
image, low signal on T2-weighted image due to hemosiderin
deposition, and is more prominent on the Gradient Echo
(GE) sequence. In PVNS, the synovial membrane is strongly
enhanced after contrast injection, which helps to distin-
guish from other diseases that also have low signal on T2W
and GE due to intra-articular bleeding such as hemophilia,
synovial hemangioma. In addition, MRI also helps to well
evaluate erosive bone lesions, subchondral bone cysts, bone
marrow edema, soft-tissue edema, and articular cartilage
damage [ 1 ,11 ]. 

Histopathology is the gold standard for diagnosis [2] .
On the macroscopic appearance, the joint fluid is usually
dark brown or blood-colored due to hemosiderin deposition,
the synovium is diffusely thickened with multiple villous
and nodular projections. Microscopically, 2 typical cell types
are monocytes and macrophages containing hemosiderin (a
breakdown product of erythrocytes after recurrent bleeding
and multinucleated osteoclasts) [ 2 ,3 ]. 

Biopsy should be performed under ultrasound guidance or
during knee arthroscopy. The histological features of diffuse
PVNS in the joint may simulate malignant proliferative lesions
such as synovial sarcoma, rhabdomyosarcoma, or epithe-
lial sarcoma. Therefore, the combination of histological fea-
tures with clinical presentation and imaging characteristics
helps to make an accurate diagnosis [2] . Ultrasound-guided
biopsy is recommended, especially in patients who can-
not completely exclude the possibility of malignancy in the
joints [ 1 ,2 ]. 

Differential diagnoses of PVNS include rheumatoid arthri-
tis, septic arthritis, synovial chondroma, synovial heman-
gioma, intra-articular fatty sarcoma, synovial sarcoma [2] .
Rheumatoid arthritis is chronic bilateral symmetrical pol-
yarthritis. The synovial membrane is irregularly thickened
and enhanced after contrast injection. Rice bodies with inter-
mediate signals may be seen, which are small, multiple, and
free-floating rather than attached to the synovial bursa [12] .
Synovial hemangioma (Venous malformation) is an uncom-
mon intra - or extra-articular lesion. Lesions are strongly hy-
perintensity on fat-sat sequences and hypointensity on T1W.
Venous malformations have low-flow blood vessels. Venous
calcifications may be present [13] . In synovial chondromato-
sis, hyalinized cartilage shows an intermediate signal on T1W.
There may be central calcifications in the hyaline cartilage
which show the same shape, same size, well-defined, and low
signal intensity on all pulse sequences [14] . In intra-articular
liposarcoma, 2 main types can be seen: the low-differentiated
myxoid liposarcoma in young adults and less commonly the
well-differentiated pleomorphic liposarcoma in older adults.
Liposarcomas are typically found near the knee or elbow;
while highly differentiated forms are found in the buttocks,
abdomen, or groin [15] . Synovial sarcoma is common in young
patients. Soft tissue lesions around the knee are hyperintense
on T1W, T2W and show strong enhancement after injection
of magnetic contrast agent. On T2W, a triple sign was ob-
served: the necrotic area is strongly hyperintense, the soft tis-
sue area is moderate hyperintense, and the fibrosis area is
hypointense [16] . 

The goals of PVNS treatment are to prevent disease pro-
gression and maintain and protect joint function. Surgical
resection is the main treatment for this lesion [ 1 , 17 ]. Knee
arthroscopy is the first choice, with the advantage of allow-
ing observation and intervention in deep areas of the joint,
reducing the extent of damage to nearby organs [5] . Open
reduction can be used when diffuse lesions affect both the
anterior and posterior aspect of the joint and require total
synovial resection [5] . Arthroscopy combined with minimally
open reduction when the large mass is located behind the
knee helps to eliminate lesions while allowing faster recov-
ery [18] . Total joint replacement is performed in patients with
end-stage lesions, extensive joint destruction [5] . Radiother-
apy is usually reserved for patients in whom standard surgery
has failed, such as those with diffuse involvement of vascu-
lar, nerve, and tendon structures. Two methods of radiation
therapy are applied: external and internal radiation therapy
[ 5 ,8 ]. Colony-stimulating factor 1R-targeting agents are effec-
tive in some cases [ 2 , 19 ]. After surgery, physical therapy plays
an important role in helping patients return to normal activ-
ities. Exercises can help regain joints’ strength and range of 
motion [5] . 
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Conclusion 

Pigmented villonodular synovitis is a rare disease of the syn-
ovial membrane. The vast majority are benign, slowly pro-
gressing to joint destruction if left untreated. Early detec-
tion of clinical symptoms and MRI play an important role in
the early diagnosis and successful treatment of the disease.
Ultrasound-guided biopsy is recommended in cases in which
the diagnosis is in doubt. 

Patient consent 
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