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knee, in 66-80% of the cases, followed by the 
hip, ankle and shoulder. Symptoms are pain and 
swelling. Magnetic Resonance Imaging (MRI) is the 
current technique of choice for diagnosing PVNS 
(2,8,21). Histology reveals synovial hypertrophy, 
multinuclear giant cells and macrophages loaded 
with haemosiderin and lipid. The haemosiderin 
deposition, a breakdown product of hemoglobin and 
the result of old hemorrhage, creates an important 
diagnostic key: it gives the typical brown-yellowish 
color macroscopically and it causes typical signal 
characteristics in MRI imaging (11,20). The therapy 
of choice is a total resection and radiological follow-
up to detect recurrence (20). As PVNS is uncommon, 
it is generally not included in the differential 
diagnosis of the physician. Which, in return, can 
lead to a delay in treatment. PVNS is considered 
to be a benign lesion, but metalloproteinases 
expressed by PVNS can be locally aggressive for 
the periarticular bone and cartilage (5,21).

The authors present a case of monoarticular localized 
pigmented villonodular synovitis (PVNS) in a 7-year 
old girl. PVNS is a rare benign disease of the synovial 
tissue. It is especially rare in ankles of children, with 
only 15 cases reported in literature.
The girl presented with swelling and pain in the 
left ankle since 4 weeks. The tentative diagnosis 
was made after a joint puncture and a MRI scan. A 
synovial mass with a brown-yellowish appearance 
was seen during the excisional biopsy. After removing 
the entire mass and without adjuvant therapy, no 
recurrence was detected after 12 months.
As it is very rare in children, PVNS is easily mis-
diagnosed. Early diagnosis is important to prevent 
bone and cartilage damage. A review of the clinical, 
radiological and therapeutical features of PVNS are 
presented. 

Keywords : Pigmented villonodular synovitis ; pediatric ; 
monoarticular hydrops.

INTRODUCTION

Pigmented villonodular synovitis (PVNS) is a rare 
benign proliferative disease affecting the synovial 
tissue in the joint, tendon sheath, or bursa. The 
incidence is estimated to be 10/million and 4/million 
of respectively localized and diffuse PVNS (16).

It typically affects people between 20-40 years 
old. The joint most commonly affected is the 
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Therefore, a correct diagnosis is important. In 
this case report we present an atypical case of 
PVNS in a pediatric patient and we review the 
literature for similar cases.

CASE REPORT

A 7-year-old girl presented with a history of 
spontaneous swelling and pain in the left ankle 
since 4 weeks. She discovered the swelling because 
of one shoe being tight. No previous trauma had 
occurred. Her mother didn’t notice any limping 
nor complaints of nightly pain. Clinically the 
ankle showed mild hydrops with no redness and 
no local warmth. Besides pain in deep plantar 
flexion, the active and passive range of motion 
was normal. The gait was normal. A previous 
performed ultrasonography showed hydrarthrosis 
with hypervascular synovial hypertrophy.

At first clinical presentation in the orthopaedic 
department, an ultrasound guided puncture and a 
MRI scan was performed. The aspirate was very 
viscous with a translucent-yellowish color which 
changed to a more hemorrhagic aspect at the end of 
the aspiration. Cell count was erythrocytes 206506 
/µL, leucocytes 1280 /µL (93% mononuclear 
lymphocytes). The fluid obtained 8.80 mg/dl 
glucose and 2,500 mg/dl proteins. Gram stain, 
culture, and crystal analysis were negative. 

The MRI (Fig. 1) scan showed a synovial mass 
(15mm x 13mm x 23mm) in the anterior recessus 
of the tibiotalar joint, hypo-intense on T1- an mild 
hyper-intense on T2- weighted images. It concerned 
a synovial hypertrophy with a nodular component. 
No clear haemosiderin deposits were seen. 

Subsequently an incisional biopsy for an ana-
tomopathological analysis was planned. While 
incising the tibiotalar joint, a solid soft tissue mass 
popped oud in one piece. Subsequently, the surgeon 
changed the strategy to an excisional biopsy (Fig. 
2). The anatomopathological analysis confirmed 
our tentative diagnosis showing broadened synovia 
plain of mononuclear cells, multinuclear giant cells 
and haemosiderin loaded macrophages, leading to 
the diagnosis of localized intra-articular pigmented 
villonodular synovitis in a 7-year old ankle.

The patient was asymptomatic and had a normal 
ankle function 3 weeks after surgery. An MRI scan 
3-, 6-, 12- and 24- months postoperative showed no 
signs of recurrence. 

DISCUSSION

PVNS was first described by Chassignac in 1852 
and the term PVNS was introduced in 1941 by 
Jaffe. In 1976 PVNS was subdivided by Granowitz 
into two forms : a diffuse form that affects the 
entire synovial membrane and a localized form 
that affects portions of a particular joint or tendon. 
The diffuse form is more prone to recurrence after 
surgical excision (13,19).  

Figure 1. — MRI shows a well circumcised lesion in the 
anterior recessus of the tibiotalar joint. A. Sagittal fat-suppressed 
proton-density-weighted turbo spin-echo sequence with a 
hyper-intense signal of the lesion. B. Sagittal T1-weighted 
turbo spin-echo sequence with a hypo-intense signal of the 
lesion.
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The etiopathogenic mechanism of PVNS 
remains a point of controversy and debate. Some 
authors suspect a neoplastic origin in the diffuse 
form because of monoclonality and chromosomal 
abnormalities (5,21). Studies found PVNS cases with 
trisomy 7 (10,23). This theory is also supported by 
reported cases of metastases (9). There is also a lot 
of discussion about the genetic factors, especially in 
children, because of congenital anomalies or sibling 
involvement (14). Another possible etiopathogenic 
mechanism is an inflammatory process, however 
the causative agent remains unclear (14). It is 
suspected that localized PVNS is caused by a local 
granulomatous reaction, with again an unknown 
causative agent (2,20). 

PVNS is most frequently encountered in the 
third or fourth decade and is rare in children (2,17). 
Approximately 2.5 to 20% of the cases of PVNS 
are located in the ankle, either in the joint synovium 
or in the tendon sheath (4,17). To our knowledge, 
there are only 15 cases of unifocal PVNS of the 
ankle in children described in the literature (Table 
I). The reported cases consist of 4 boys and 11 
girls whose ages ranged from 3 to 17 years at the 
time of presentation. All patients were treated with 

synovectomy. In one case the synovectomy was 
accomplished by arthroscopy, in the other cases an 
artrhotomie was performed. In most cases a local 
wide excision was performed but one case had an 
additional procedure involving tenosynovectomy 
of the tibialis posterior and the flexor digitorum 
longus tendon and one case underwent excision and 
curettage of the articular surfaces of the ankle. Only 
one patient had recurrence after 2 years. She was a 
12 year old girl and the recurrence presented itself 
as an extra-articular mass of the synovial sheath of 
the fibular tendons. It required a surgical revision 
with synovectomy and a subtalar arthrodesis but 
a second recurrence appeared after 16 months. In 
most cases the time to diagnosis was 6 months to 2 
years. One patient presented himself with acute pain 
and swelling and the diagnosis was made after three 
days. In another patient the diagnosis was made after 
2 weeks. In our case the delay was only 4 weeks. 

These cases show that there is frequently a delay in 
diagnosis of PVNS. The clinical symptomatology of 
PVNS is not specific and there are no pathognomonic 
signs, making the diagnosis difficult. The most typical 
symptoms are mono-articular swelling, sometimes 
palpable in the form of a mass, mechanical pain and 
loss of motion (3). 

Although very rare, the diagnosis should be 
considered in a child with an unexplained long-term 
swollen ankle. A joint aspiration can be helpful 
diagnosing the cause of a swollen ankle (19). In 
this case the aspirate was aspecific (bloody and 
clear yellowish aspirate). Nonetheless, as such, we 
were able to rule out septic arthritis and some 
other causes like inflammatory arthritis became less 
likely. MRI is the imaging technique of choice. It 
shows a characteristic nodular synovial thickening 
and a typical aspect caused by the haemosiderin 
deposits. Other imaging techniques are aspecific. 
A radiography shows joint effusion and, in a later 
stage, bone erosions, but no typical signs. A diffuse 
hypo-echogenic nodule and thickened synovium can 
be seen on ultrasonography. A computed tomography 
arthrography can show some aspecific lesions and 
because of the radiation exposure, it is not the 
first choice (20,21). Position emission tomography-
computed tomography (PET-CT) is not traditionally 
used in the workup of PVNS. PVNS can be intense 

Figure 2. — Synovectomy of tibiotalar joint in a 7-years-old 
girl reveals a pigmented villonodular synovitis.
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Case Author Age
Gender

Joint Time before 
diagnosis 

(years)

Symptoms Treatment Recurrence Follow-up 
(years)

1 Bisbinas 15 F L 2 Persistent swelling, 
minimal symptoms.

Arthrotomy. Local wide 
excision.

No 12.5

2 Bisbinas 15 F R 2 Persistent swelling, as-
sociated discomfort.

Arthrotomy. Local wide 
excision.

No 2.5

3 Bisbinas 15 F R 2 Persistent pain, less 
swelling

Arthrotomy. Local wide 
excision.

No 1

4 Bisbinas 12 F R 1,5 Persistent swelling, 
mild pain.

Arthrotomy. Local wide 
excision.

No 2

5 Bisbinas 14 F L 2 Persistent pain, less 
swelling.

Arthrotomy. Local wide 
excision.

No 1

6 Ganley 10 F R 0,5 Persistent swelling, 
mild pain.

Local wide excision. No 0,7

7 Aghasi 3 M L - Abrupt onset of pain 
and joint effusion.

- No 10

8 Kaneko 14 F L 1 Pain and swelling. Arthrotomy. Local wide 
excision.

No 3,3

9 Soifer 11 F L 0,8 Swelling. No pain. Arthrotomy. Local wide 
excision.

No 1

10 Neu-
bauer

13 M R 2 Pain and swelling. Arthroscopy. Local wide 
excision.

No 2

11 Pannier 12 F L 2 Pain and swelling. Arthrotomy. Local wide 
excision.

Yes, after 2 
years.

5

12 Sharma 8 F R 2 weeks Swelling. No pain. Arthrotomy. Local wide 
excision.

No 2,7

13 Sharma 14 M L 0,5 Swelling. No pain. Arthrotomy. Local wide 
excision.

No 1,6

14 Sharma 17 M R 3 days Swelling, Acute pain-
fully.

Arthrotomy. Local wide 
excision, synovectomy 
and curettage.

No. Awaiting 
triple 

arthrodesis for 
osteoarthritis.

2,8

15 Sharma 15 F L 0,5 Swelling and pain. Arthrotomy. 
Synovectomy of tibialis 
posterior and flexor 
digitorum longus tendon.

No 5,5

Table I. – Reported pediatric cases of mono-articular pigmented villonodular synovitis in the ankle

hypermetabolic on fluorine 18 fluorodeoxyglucose 
(18F-FDG) PET-CT but it’s difficult to discriminate 
between malignant and benignant lesions. If an 
incidental intra-articular or juxta-articular lesion 
with atypical behavior is seen on 18F-FDG PET-CT, 
then there should be a low threshold for referral to 
MRI (7).

In our case, MRI showed synovial hypertrophy 
but not the typical characteristics caused by the 
haemosiderin deposits, probably due to the early 
diagnosis.

The therapy of choice for PVNS is complete 
surgical excision, which can be performed by 
open or arthroscopic techniques. If it is a diffuse 
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osteoarthritis: registry based cohort study. BMJ 2012 ; 344 : 
e3319.

9. Meneghini RM, Ford KS, McCollough CH et al. Bone 
remodeling around porous metal cementless acetabular 
components. J Arthroplasty 2010 ; 25 : 741-7.

10. Morshed S, Bozic KJ, Ries MD et al. Comparison of 
cemented and uncemented fixation in total hip replacement: 
a meta-analysis. Acta Orthop 2007 ; 78 : 315-26.

11. Mulhall KJ, Masterson E, Burke TE. Routine recovery 
room radiographs after total hip arthroplasty: ineffective 
for screening and unsuitable as baseline for longitudinal 
follow-up evaluation. J Arthroplasty 2004 ; 19 : 313-7.

12. Nunn D, Freeman MA, Hill PF et al. The measurement of 
migration of the acetabular component of hip prostheses. J 
Bone Joint Surg Br 1989 ; 71 : 629-31.

13. O’Daly BJ, Walsh JC, Quinlan JF et al. Serum albumin 
and total lymphocyte count as predictors of outcome in hip 
fractures. Clin Nutr 2010 ; 29 : 89-93.

14. Paprosky WG, O’Rourke M, Sporer SM. The treatment 
of acetabular bone defects with an associated pelvic 
discontinuity. Clin Orthop Relat Res 2005 ; 441 : 216-20.

15. Paprosky WG, Perona PG, Lawrence JM. Acetabular 
defect classification and surgical reconstruction in revision 
arthroplasty. A 6-year follow-up evaluation. J Arthroplasty 
1994 ; 9 : 33-44.

16. Ries MD. Review of the evolution of the cementless 
acetabular cup. Orthopedics 2008 ; 31.

17. Siegmeth A, Duncan CP, Masri B et al. Modular tantalum 
augments for acetabular defects in revision hip arthroplasty. 
Clin Orthop Relat Res 2009 ; 467 : 199-205.

18. Sporer SM. How to do a revision total hip arthroplasty: 
revision of the acetabulum. J Bone Joint Surg Am 2011 ; 
93 : 1359-66.

19. Stefl MD, Callaghan JJ, Liu SS et al. Primary cementless 
acetabular fixation at a minimum of twenty years of 
follow-up: a concise update of a previous report. J Bone 
Joint Surg Am 2012 ; 94 : 234-9.

20. de Steiger RN, Miller LN, Prosser GH et al. Poor 
outcome of revised resurfacing hip arthroplasty. Acta 
Orthop 2010 ; 81 : 72-6.

21. Sternheim A, Backstein D, Kuzyk PRT et al. Porous 
metal revision shells for management of contained 
acetabular bone defects at a mean follow-up of six years: a 
comparison between up to 50% bleeding host bone contact 
and more than 50% contact. J Bone Joint Surg Br 2012 ; 
94 : 158-62.

PVNS, then a total synovectomy is recommended. 
Incomplete synovectomy is associated with high 
incidence of recurrence in such cases (19). It is 
possible to use external beam radiotherapy and intra-
articular radiocolloid injection to reduce the risk of 
recurrence, however this can result in a radiation-
induced sarcoma). Recently new systemic therapies, 
such as colony stimulating factor 1 (CSF1) receptor 
inhibitors, have been proposed in the treatment of 
locally advanced or relapsed diffuse PVNS and as a 
preoperative or postoperative treatment of operable 
PVNS. Recent studies are promising but further 
investigations are necessary (6). It is recommended 
to have clinical follow-up and MRI scans 3- and 
12- months after surgery to detect recurrence (15,21). 

REFERENCES

1. Bellamy N, Goldsmith CH, Buchanan WW et al. 
Prior score availability: observations using the WOMAC 
osteoarthritis index. Br J Rheumatol 1991 ; 30 : 150-1.

2. Berger C, Langsetmo L, Joseph L et al. Change in bone 
mineral density as a function of age in women and men 
and association with the use of antiresorptive agents. CMAJ 
2008 ; 178 : 1660-8.

3. Hospital MG. Revision of Failed Acetabular Components 
with Use of So-Called Jumbo Noncemented Components 
2006 : 559-563.

4. Issack PS, Beksac B, Helfet DL et al. Reconstruction 
of the failed acetabular component using cemented shells 
and impaction grafting in revision hip arthroplasty. Am J 
Orthop (Belle Mead NJ) 2008 ; 37 : 510-2.

5. Kold S, Rahbek O, Vestermark M et al. Bone compaction 
enhances fixation of weightbearing titanium implants. Clin 
Orthop Relat Res 2005 : 138-44.

6. Kung PL, Ries MD. Effect of femoral head size and 
abductors on dislocation after revision THA. Clin Orthop 
Relat Res 2007 ; 465 : 170-4.

7. Kurtz S, Ong K, Lau E et al. Projections of primary and 
revision hip and knee arthroplasty in the United States from 
2005 to 2030. J Bone Joint Surg Am 2007 ; 89 : 780-5.

8. McMinn DJW, Snell KIE, Daniel J et al. Mortality and 
implant revision rates of hip arthroplasty in patients with 

De Bo et al..indd   346De Bo et al..indd   346 28/07/2020   17:0228/07/2020   17:02


