
International Journal of Radiation Research, July 2022 Volume 20, No 3 

Postoperative low-dose external radiotherapy for diffuse 
pigmented villonodular synovitis (PVNS) of the knee: A case 

report and literature review 

INTRODUCTION 

Pigmented villonodular synovitis (PVNS) also 
termed tenosynovial giant cell tumor, PVNS is a rare 
benign proliferative disease occurring in mucinous 
bursa, synovial membrane and tendon sheath. It is 
characterized by synovial hyperplasia, yellowish 
brown villonodular protuberances and hemosiderin 
deposition (1-3). Jaffe HL firstly described PVNS as a 
chronic proliferative disease that occurs in the joint, 
tendon and bursa synovium (4). PVNS is regarded as a 
benign disease, but has a local invasion. This                
proliferative disorder is very rare and the incidence 
is estimated to be 1.8 / million. PVNS mostly involved 
single large joint (especially knee joint, accounting for 
about 80%) and young adults are most often affected 
(3). PVNS can be divided into localized and diffuse  
variants based on the extent of synovial involvement. 
Localized PVNS (LPVNS) often presents as a single 
nodule with clear boundary. Diffuse PVNS (DPVNS) 
often presents as villous and nodular which can           
destroy the joint capsule, invade the surrounding soft 
tissue and even the whole joint (5). Surgical resection 
of the lesion is considered the preferred treatment, 
but there is a high postoperative recurrence rate,  

especially in DPVNS (6-7). Previous studies have              
suggested that radiotherapy can reduce                         
postoperative recurrence rate, so postoperative            
adjuvant radiotherapy is necessary, especially for 
DPVNS. 

We report a case about DPVNS of the knee                
that underwent arthroscopic synovectomy and                
adjuvant postoperative low-dose (20 Gy) external                       
radiotherapy, and then the related literature of            
radiotherapy of PVNS was reviewed.  

 

Case presentation 
A 22-year-old male presented with 8 years               

swelling of the right knee and gradually increasing 
with 1 week pain of the right knee, and had limited 
knee motion. By asking about his medical history, he 
denied any previous illness and a history of familial 
genetic disease. 

Preoperative magnetic resonance imaging (MRI) 
of right knee joint (figure 1) showed synovium of the 
joint was obviously thickened with multiple nodular 
(low signals of T1WI and T2WI). The synovial lesions 
of the right knee joint were considered as DPVNS. 
The patient further underwent arthroscopic                 
synovectomy of the knee. One month after operation, 
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ABSTRACT 

Background: Pigmented villonodular synovitis (PVNS) is a rare benign proliferative 
disease of the synovium which most commonly affects the knee. It is regarded as a 
benign disease, but has a local invasion. Postoperative adjuvant radiotherapy is very 
necessary for PVNS, but there is no consensus on the total dose of radiotherapy. Case 
presentation: A 22-year-old young male with diffuse PVNS of right knee was referred 
to our hospital with ongoing right knee swelling and limitation of motion of the knee. 
Preoperative magnetic resonance imaging (MRI) showed synovium of the joint was 
obviously thickened with multiple nodular low signals of long T1 and short T2 which is 
the typical characteristic of PVNS. The patient was treated with arthroscopic 
synovectomy combined with adjuvant postoperative low-dose external radiotherapy 
(20 Gy). Conclusions: Based on related literature about radiotherapy of PVNS, 
arthroscopic synovectomy combined with postoperative low-dose external 
radiotherapy is an ideal treatment and prevents the recurrence for PVNS of the knee.  
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postoperative MRI of right knee joint (figure 2) 
showed postoperative changes that the knee                     
joint space was slightly narrowed and the                     
synovial membrane was thickened. After exclusion             
of radiotherapy contraindications, the patient 
was fixed with stereotactic frame and vacuum bag, an
d marked in the surface. At last, the patient lied down 
in the supine position, and was fixed with andvacuum 
bag marked in the surface. The patient was treated 

720 

with conformal radiotherapy with two radiation 
fields, 6 MV X-ray by using Artiste linear accelerator 
(Siemens, Germany). The total dose of 20 Gy, each 
time for 2 Gy, 5 times a week. Clinical target volume 
(CTV) includes tumor beds, complete joints, and a 
range of 2cm from the edges of surgical scars.                 
Planning target volume (PTV) was defined from the 
CTV with a margin of 5 mm (figure 3). 
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Figure 1. Preoperative MRI of right knee with DPVNS of the knee Synovium of the joint was obviously thickened with multiple 
nodular (low signals of T1WI and T2WI). Red tines indicate lesions. 

Figure 2. Postoperative MRI of right knee with DPVNS of the knee Postoperative changes that the knee joint space was slightly 
narrowed and the synovial membrane was thickened. Yellow tines indicate lesions. 

Figure 3. Position fixation and plan of radiotherapy (A, B) The patient lied down in the supine position, and was fixed with                 
andvacuum bag marked in the surface. (C) The patient was treated with conformal radiotherapy with two radiation fields, linear 

accelerator 6 MV X-ray external irradiation. (D) Dose Volume Histogram (the total dose of 20 Gy). 

DISCUSSION 
 

Diffuse pigmented villonodular synovitis is a rare 
disease that may result in the appearance of pain, 
swelling together with significant functional                   
impairment in the affected joints. Because of             
nonspecific symptoms of PVNS, it is very difficult to 
diagnose the disease as early as possible. Because of 
the lack of typical clinical manifestations,                   
misdiagnosis and delayed diagnosis often occur. 
PVNS have characteristic imaging findings on               
Magnetic resonance imaging (MRI), and MRI can    

assist diagnosis. DPVNS of the knee has typical MRI 
findings: diffuse irregular thickening of the synovium, 
low or equal signal on T1WI and low signal on T2WI, 
in which multiple scattered villous nodules and             
hemosiderosis are observed, as well as varying              
degrees of joint effusion. And diffuse thickening of the 
synovium and low signal on T2WI are the main MRI 
features. MRI is the most ideal imaging method for 
the diagnosis of DPVNS (8-9). MRI of this case of right 
knee joint showed synovium of the joint was                  
obviously thickened with multiple nodular (low            
signals of T1WI and T2WI), and it is consistent with 
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the above characteristic findings of PVNS. The               
diagnosis of PVNS is not reliable by MR, others like 
the joint fluid test, but the pathology diagnosis is the 
gold standard and the differential diagnosis including 
synovial sarcoma, which has a very high misdiagnosis 
rate, should be very careful in clinical working. 

Complete excision of all lesions is the standard 
treatment for PVNS (10). Arthroscopic synovectomy is 
thought to improve surgical area healing and reduce 
postoperative adverse complications. Because of the 
anatomical limitation of the lesion, radical resection 
of DPVNS is very difficult. Arthroscopic synovectomy 
has a very high local recurrence for DPVNS (51%) (11), 
especially for the tumor at the posterior of the joint. A 
large number of reports (table 1) have confirmed that 
adjuvant postoperative external beam radiotherapy 
can further reduce the recurrence rate. Postoperative 
adjuvant radiotherapy is very necessary, but there is 
no consensus on the total dose of radiotherapy.  

After consulting the literature of postoperative 
adjuvant radiotherapy for PVNS patients, we                  
summarized and analyzed the related studies (table 
1), especially for the dose of radiotherapy. Blanco et 
al. (12) described 22 patients with knee DPVNS treated 
with partial arthroscopic synovectomy combined 
with postoperative external radiotherapy (26 Gy). 

Local control of knee lesion was 86%. Arthroscopic 
synovectomy combined with low-dose postoperative 
radiotherapy was equally effective but to cause less 
morbidity. Wei (18) reported that 26 DPVNS patients 
received postoperative adjuvant radiotherapy (20 Gy 
to 30 Gy). All patients showed no recurrence at               
postoperative follow-up, and the Lysholm knee             
joint function score increased from 54.3±9.0 at                     
preoperation to 71.2±6.7 at postoperation (P<0.01). 
Park et al. (17) thought that Low-dose postoperative 
radiotherapy (20 Gy) was as effective as                       
moderate-dose postoperative radiotherapy (around 
35 Gy). Followed up for 108 months with a better 
local control rate (83%) and late radiation reactions. 
De Carvalho et al. (19) also assessed patients with 
DPVNS treated with partial arthroscopic                           
synovectomy combined with anterior open                      
synovectomy followed by postoperative adjuvant 
radiotherapy (20 Gy). No cases of major                             
postoperative complications or radiotherapy-related 
side effects were occurred. In a follow-up time of 103 
months, only one patient was observed recurrence 
(12.5%). The above studies suggested that low-dose 
postoperative adjuvant radiotherapy is an effective 
and acceptable modality to reduce local recurrence 
for DPVNS of the knee.  

Lai et al. / Radiotherapy for diffuse (PVNS) of the knee 721 

Author and year Total number of patients Prescription dose (Gy) Radiotherapy energy (MV) Follow-up time(months) LCR (%) 
Blanco C E R 2001 (12) 22 26 NA 33(26-76) 86 

Chin KR 2002 (13) 5 35 NA 37 (32-42) 60 
Berger B 2007 (14) 5 40(30-50) 6 29 (3-112) 100 

Horoschak M 2009 (15) 12 34(20-36) 4-15 46 (8-181) 75 
Heyd R 2010 (16) 25 36(30-50) 4-15 69(13-150) 95.1 
Park G 2012 (17) 23 20 (12-34) 4 or 6 108 (9.6-144) 83 
Wei L 2015 (18) 26 NA(20-30) NA 54 (24-72) 100 

De Carvalho 2012 (19) 8 20 (10-39.6) 15 103(36-168) 87.5 

Table 1. Previous studies about postoperative radiotherapy for PVNS of the knee. 

NA: Not applicable, LCR: Local control rate. 

CONCLUSION  
 

This case reported underwent arthroscopic              
synovectomy of the knee, then postoperative                 
adjuvant external radiotherapy (20 Gy). Based on 
related literature about radiotherapy of PVNS,                
arthroscopic synovectomy combined with                   
postoperative low-dose external radiotherapy is an 
ideal treatment and prevents the recurrence for PVNS 
of the knee. 
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