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Abstract

Pigmented villonodular synovitis (PVNS), inflammatory prolifera-
tive disease resulting from synovial cells, has progressive course 
similar neoplastic local expansion. We followed up a case with 
effective combined therapy for diffuse PVNS despite incomplete 
response to its components and reviewed therapies based on Med-
Line for PVNS. Due to US data residue synovitis after open radical 
synovectomy, we made decision about external beam radiotherapy. 
Photon radiation with linear accelerator energy of 6 MV was ap-
plied for two fields: anterior and posterior. The total dose was 20 
Gy, delivered in 2 Gy a day, five times a week. Due to postoperative 
pain and the rest of synovial tissue on US study, pharmacologic 
therapy with salazopyrine and celecoxib was added. For several 
weeks, the knee pain became episodic and further disappeared. Six 
months later, the patient feels healthy and continues to take sala-
zopyrine permanently and celecoxib as needed. We conclude high 
rate response analyzing literature data and our case to combined 
therapy: arthroscopic or open surgery followed by RT along with 
complimentary pharmacotherapy.
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Introduction

Described as inflammatory tumor of tendon [1], pigmented 
villonodular synovitis (PVNS) got name due to macroscopi-
cally appearance: pigmented color, villi and nodules [2]. 
This is inflammatory proliferative disease resulting from 
synovial cells [3]. PVNS has progressive course similar neo-
plastic local expansion [4]. In the advanced stages, synovial 
inflammation (pannus) can invade cartilage, bone, capsule 
with joint destruction [5]. Recurrent synovial hemorrhages 
are transformed by phagocytes to extra- and intracellular 
hemosiderin deposits seen on MRI study as “blooming” ar-
tefacts (MRI gradient-echo) and on biopsy specimens [6]. 
Nodular structure of histiocytic infiltrates with multinucleat-
ed giant cells, foam cells and dense fibrosis are common his-
tologic findings [7]. Despite very rare polyarticular disease 
(children), monoarticular involvement is predominant, when 
knee, hip and ankle are usually affected with pain, swell-
ing and disability. Several forms of PVNS were described: 
diffuse intra-articular, localized intra-articular, giant cell tu-
mor of tendon sheath and pigmented villonodular bursitis. 
Overexpression of M-CSF plays a pathogenic role in PVNS. 
The annual incidence estimated is 1-2/million persons/year 
[8]. Mean age of the disease onset is 33 ± 13 years with no 
gender predilection. Histologically PVNS may mimic rhab-
domyosarcoma, synovial carcinoma or epithelioid sarcoma. 
Malignant transformation of PVNS is extraordinary [9]. 
Most cases of PVNS have translocations involving CSF1 
located at 1p13 [10]. We followed up a case with effective 
combined therapy for diffuse PVNS despite incomplete re-
sponse to its components.

 
Case Report

A 41-year-old white woman, teacher, was suffering from re-
current right knee hemorrhagic inflammatory effusions for 
2 years without history of trauma, data for blood dyscrasia, 
crystallopathy or coagulopathy. Intra-articular corticosteroid 
injections were helpful for several days only. Three diag-
nostic arthroscopy events showed massive diffuse synovial 
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hypertrophy without bacterial growth of usual or fast acid 
pathogens. MRI and synovial biopsy disclosed high T-2 sig-
nals/inflammatory infiltrate with multinucleated giant cells 
and hemosiderin deposits (Fig. 1). Diagnosis of diffuse form 
of pigmented villonodular synovitis was made and the patient 
was presented for open radical synovectomy, which was per-
formed without complications. Nevertheless complete exci-
sion of inflammatory tissue the operated knee movements 
stayed limited (Fig. 2, left) and US of the knee showed the 
synovitis residue, partially invading the quadriceps ligament 
(Fig. 3, left). Due to US data and high rate of PVNS relapse 
(8-56%) for 5 years [11], we made decision about external 
beam radiotherapy [12]. Photon beam irradiation (6 MV) 
through opposed anterior and posterior fields was given. The 
total dose was 20 Gy, delivered in 2 Gy a day, five times a 
week. The knee movement improved after radiotherapy (Fig. 
2, right) and synovitis reduced significantly by physical ex-
amination and US (Fig. 3, right). Due to postoperative pain 

and the rest of synovial tissue on US study, pharmacologic 
therapy with salazopyrine 2 g/day and celecoxib 400 mg/day 
was added. For several weeks, the knee pain became epi-
sodic and further disappeared. Six months later, the patient 
feels healthy and continues to take salazopyrine permanently 
and celecoxib as needed.

Discussion
  
Recent studies showed that anti-inflammatory therapy with 
anti-TNF biologics (infliximab systemic and etanercept 
intra-articular) and anticancer imatinib (tyrosine-kinase in-
hibitor of signaling cascade) may be helpful in management 
of PVNS [10, 13, 14]. Large amounts of TNF-alpha were 
found in PVNS similarly to rheumatoid arthritis (RA). But 
synovitis of PVNS is considered as a secondary reaction to a 
neoplastic disorder. The pathologic mechanism for growth of 
hypertrophic villi in PVNS is different from synovial growth 
in RA. Synovial hyperplasia in PVNS might be due to up-
regulation of synoviocyte proliferation as represented by 
activation of telomerase, which is evident in the majority of 
tumor cell lines [15]. That is why the treatment such as with 
TNF-alpha blockade did not reduce synovial tumor mass as 
measured by MRI but alleviated and stabilized synovial in-
flammation and joint effusion [13, 14]. However, treatment 
with imatinib showed MRI decrease in size of lesions in 50% 
of patients. Stable disease was observed in 33% patients. But 
patients showed progression after discontinuation of ima-
tinib [10]. From this point of view, it is not surprising that 
the first step in treatment of PVNS is considered to be radi-
cal synovectomy. We believe that open access may be more 
radical. It is similar principle of maximal removing of tumor 
tissue in treatment of other neoplasia for the best survival. 
But arthroscopic access was reported to be also successful 
[16]. Despite synovectomy group of RA patients deterio-
rated more slowly than medication group, after 2-3 years, 
the group had the same pattern of deterioration [17]. PVNS 
treated by synovectomy had also recurrence rate as high as 

   147                                     148

Figure 1. Pigmented villonodular synovitis. Synovia with 
dense cellular infiltration by mononuclear and giant cells and 
hemosiderin (brownish areas) deposition. Hematoxylin&eosin 
× 50. Hemosiderin often forms after bleeding (hemorrhage). 
When blood leaves a ruptured blood vessel, the red blood 
cells die and the hemoglobin of the cell is released into the 
extracellular space. Macrophages engulf (phagocytose) the 
hemoglobin to degrade it, producing hemosiderin.

Figure 2. Pigmented villonodular synovitis. Maximal knee flexion after radical synovectomy (left) and combined 
(surgery + RT) therapy (right: returned to normal).
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45% [18-20]. However, the treatment of choice for PVNS 
is a complete synovectomy performed arthroscopically or 
through an open arthrotomy [21, 22]. The long-term success 
of surgery for PVNS, as with others tumor lesions, depends 
on the ability to excise the disease completely [22]. The use 
of adjuvant radiation therapy (RT) following primary resec-
tion for high risk lesions may improve local disease control 
[18, 23, 24].

RT may be used as the primary treatment for diffuse 
intra-articular PVNS, but it is best used to augment surgery 
following incomplete resection of disease. RT may be insti-
tuted either by external beam or through intra-articular in-
jections (yttrium-90, rhenium-186) [11, 25, 26]. Initial and 
highly satisfactory experience with the injection of radioac-
tive yttrium 90 to treat PVNS of the ankle joint eroded with 
time [27]. Full thickness skin necrosis in two patients, de-
velopment of draining sinus in third associated with chronic 
pain and severe chronic pain in other four patients urged rec-
ommendation to discontinue its use [27].

Several recent publications showed favorable effect of 
external beam RT as a postoperative treatment [11, 12, 18, 
28-31]. The GCG-BD group conducted a pattern-of-care 
study to analyze the RT for PVNS [12]. Thirty patients re-
ceived postsurgical RT because of primarily incomplete re-
section, 11 patients as an adjunct after complete resections 
of recurrences or unclear resection status. The total doses 
ranged from 30 to 50 Gy (median 36 Gy), in 2 Gy a day. Lo-
cal control was achieved in 95.1%, and 82.9% had no or only 
slight functional impairment.

In another report, eight patients with diffuse PVNS of 
the knee were treated with subtotal arthroscopic synovec-
tomy followed by local adjuvant RT. Two weeks after sur-
gery, RT was applied with a 15-MV linear accelerated pho-
ton beam. The total dose ranged from 10 to 39.60 Gy, with 
mean of 20 Gy divided on average into 10 fractions every 2 
days in 20 days. The dose of radiation was determined based 
on the protocol of the RT service and used in accordance 

with the expected biologic effect. Only one patient was clas-
sified as recurrence after brief period of relief. Follow-up for 
a mean 8.6 years showed no arthritis progression, postopera-
tive complications or RT late effect in seven patients. Two 
developed quadricipital muscle atrophy and one synovial ef-
fusion [28].

In another work, seven patients with diffuse PVNS un-
derwent radical surgery and RT (30-50 Gy). No evidence of 
recurrence was found; one patient had persistent restriction 
of joint movement after surgery [11].

One more recent trial describes review of 23 patients af-
ter postoperative RT for PVNS [29]. Nineteen patients had 
primary disease and 4 had recurrent disease with an average 
of 2.5 prior surgeries. After synovectomy (17 arthroscopic 
surgeries; 6 open), all 23 patients received 4-6 MV external 
beam radiotherapy with a median dose of 20 (12-34) Gy in 
10 fractions. Of these four patients, three received salvage 
synovectomy and regained local control. Twenty-two pa-
tients reported excellent or good joint function, and one who 
refused salvage synovectomy had poor joint function. None 
of the patient experienced significant radiation toxicity or 
secondary malignancy in a median F/U of 9 years. Low-dose 
(20 Gy) RT appears to be as effective as moderate-dose RT 
(35 Gy) [29].

Recent Egypt study demonstrated 12 patients with dif-
fuse knee PVNS, which postoperatively (open anterior and 
posterior debulking) were treated with external beam RT 
(26-30 Gy) 5 fractions per week (2 Gy/fraction) 6-8 weeks 
after surgery with mean follow-up of 27 months. No evi-
dence of local recurrence or joint destruction was noted on 
clinical and MRI studies. No complications of surgery or RT 
were recorded. The functional outcome of the involved joint 
in all patients was good according to Enneking’s criteria 
(postoperative score 85%) [30].

In another trial, 14 patients had undergone combined 
knee synovectomy and RT. The RT was applied in two fields 
with 1.2-1.5 Gy a fraction in 5 fractions per week to a to-

Figure 3. Pigmented villonodular synovitis. US longitudinal suprapatellar view study. The synovitis residue after 
radical synovectomy is seen on the left figure. The rest of synovitis decreased after radiotherapy (right figure).
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tal dose of 16-20 Gy. The combined therapy was used due 
to difficulties of complete removal of the affected synovial 
tissue even with total capsulectomy. During the follow-up 
period (6 months to 6 years), there were no recurrences of 
PVNS and occupational rehabilitation was attained in 87.5% 
of the patients [31].

Twenty-two patients with diffuse PVNS of the knee had 
been treated with combined arthroscopic synovectomy and 
postoperative external beam RT (total dose 26 Gy). Recur-
rence was found in three patients. Articular stiffness and re-
sidual edema were found in three patients, two of whom had 
persistent pain [18].

However, results of surgery and adjuvant therapy are 
not uniformly positive. Radiosynovectomy alone or in com-
bination with surgery, compared with use of surgery alone, 
did not improve patient outcome in another publication [32]. 
Nevertheless such single data, recurrent diffuse intra-articu-
lar PVNS is often treated with combined therapy. We com-
pared a rate of relapse for diffuse PVNS after surgery with 
data of relapse after combined therapy (surgery + RT) from 
above mentioned reports. This resulted in 45% for surgical 
(arthroscopic or open) versus 6.9% for combined (surgery + 
RT) therapy of PVNS relapse for 2-5 years.

The limitations of most studies are its retrospective 
design, which may have introduced selection bias, and 
the small number of patients. Due to the low incidence of 
PVNS, it is difficult to perform large-scale prospective con-
trolled studies.

Our case showed the residue of synovitis after radical 
open synovectomy by US control. The PVNS residual sy-
novitis protruded quadriceps ligament (Fig. 3, left). After 
RT, the focus of inflammation reduced leaving quadriceps 
ligament to be spare (Fig. 3, right). We recommend US as 
valuable investigation for diagnosis of PVNS remnants after 
arthroscopic or open surgery.

Anti-inflammatory pharmacotherapy may be helpful in 
management of postoperative and post-radiation period in 
patients with persistent inflammation and pain.
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