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Abstract

This case report describes a 35-year-old male with a history of re-
current ankle sprains who presented with progressively disabling me-
chanical pain in the left ankle, unresponsive to analgesic treatment.
Clinical examination revealed a firm, painless mass without signs of
inflammation. Imaging studies including ultrasound, MRI, and CT con-
firmed the diagnosis of Villonodular Synovitis (VNS). A surgical biopsy

confirmed the diagnosis, and the patient underwent subtotal syno-
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vectomy and mass resection. At an 8-month follow-up, there was no
clinical recurrence. This report discusses the clinical, radiological, and
histopathological features of VNS, its pathophysiology, and treatment
strategies, emphasizing the need for early diagnosis and intervention.
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Introduction

Villonodular Synovitis (VNS) is a rare but benign pathology
characterized by a pseudotumorous proliferation of the articu-
lar synovium with an unknown etiology [1]. It predominantly
affects the bursae and tendon sheaths of large joints such as
the knee and hip, with the ankle being an uncommon site of
occurrence [2].

Case report

We report the case of a 35-year-old male with a history of re-
current ankle sprains who had been experiencing progressively
disabling mechanical pain in his left ankle for several months,
unresponsive to analgesic treatment. This clinical presentation
occurred in a context of apyrexia and preserved general health.
Clinical examination revealed a firm, painless mass on palpa-
tion, without inflammatory signs. Ultrasound revealed a poorly
defined, hypoechoic lesion with thickened synovium containing
vascularized vegetations on Doppler imaging (Figure 1). Mag-

netic Resonance Imaging (MRI) demonstrated a heterogeneous
intra-articular mass on the lateral aspect of the ankle with
lobulated contours, showing hypointensity on T1-weighted
sequences and heterogeneous hyperintensity on T2-weighted
sequences. The lesion measured 47x33x23 mm (HxXWxT) and
enhanced after contrast administration, with synovial thicken-
ing suggestive of a pseudotumoral pathology (Figures 2 and 3).
Complementary CT imaging did not reveal phleboliths or calci-
fications (Figure 4). In the trauma department, the patient un-
derwent a surgical biopsy via direct approach. Histopathological
analysis confirmed the diagnosis of a Pigmented Villonodular
synovitis (PVNS) through the identification of a tumorous pro-
liferation consisting of monomorphic mononuclear cells with
oval, finely nucleolated nuclei. Numerous multinucleated giant
cells and foamy histiocytes were also observed, along with a
synovial border at the periphery (Figure 5). The patient subse-
qguently underwent mass resection through an anterolateral ap-
proach with subtotal synovectomy. At the 8-month follow-up,
no clinical recurrence was noted.
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Figure 1: Ultrasound images showing a poorly defined pseudo-mass (orange star) with vascularized vegetation on
| Doppler imaging (green star) and synovial thickening (blue arrow).

Figure 2: A and B: axial T2 STIR and coronal T2 STIR: showing hétéroginous signal (red arrow).
C: Sagittal T1 section demonstrating hyposignal lesion (red arrow).
. D: axial T2* section showing asignal lesion (blue arrow).

| gadolinium injection. /
X

Figure 3: Axial section with heterogenous enhancement after Figure 4: CT section demonstrating no calcifications or phlebolites.
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Figure 5: (A,B) Histological section showing section demonstrating
diffuse cellular proliferation with ovoid nuclei, multinucleated giant
cells, and hemosiderin deposition consistent with villonodular
architecture is notable with areas of synovial thickening.

(C) Magnified histological view highlighting inflammatory infiltrates,
multinucleated giant cells, and prominent synovial hyperplasia
characteristic of diffuse-type tenosynovial giant cell tumor.

Discussion

First described in 1941 by Chassignac and later by Jaffe et al.
[2], Villonodular Synovitis (VNS) is a rare fibrohistiocytic tumor
characterized by hyperplasia of synovial villi, forming nodules.
The most commonly affected joints are the knee (80%), hip
(10%), and, less frequently, the ankle (5%) [3].

The etiology remains unknown; however, two pathophysi-
ological mechanisms are proposed to explain villonodular pro-
liferation: inflammatory and tumoral. The etiology of VNS re-
mains unclear, with two main pathophysiological mechanisms
proposed:

Inflammatory mechanism: A study analyzing genomic DNA
from synovial biopsies - 20 years ago - demonstrated monoclo-
nal proliferation, suggesting that VNS may result from a reactive
inflammatory process secondary to repeated trauma or bleed-
ing [5].

Tumoral mechanism: Fletcher et al. proposed the more
widely accepted hypothesis of monoclonal tumoral prolifera-
tion, with 35% of pathological cells displaying trisomy 7 [2].
Recent studies have also identified a 1p13 and 2937 transloca-
tion, leading to overexpression of CSF-1, which contributes to
cellular proliferation [3].

Two forms of VNS are recognized:

Localized form: This form typically presents with mechani-
cal discomfort, often accompanied by a palpable, progressive
developing mass. Such masses are more evident in superficial
regions, as observed in our patient [6].

Diffuse form: This is characterized by joint effusion, resulting
in restricted mobility. Late presentations may involve synovial
lesions extending to adjacent bone and soft tissues. Recurrent
effusions, common in diffuse VNS, can mimic rheumatoid arthri-
tis. However, the presence of intermittent or persistent hemar-
throsis should prompt reevaluation of the diagnosis [7,8].

Clinical and radiological signs: The clinical presentation of
VNS is nonspecific and sometimes misleading, which explains
the delay of several months before a final diagnosis is estab-
lished. The most common presentation is a palpable monoar-

ticular swelling causing progressively worsening functional im-
pairment [9].

Standard X-rays are typically normal but may show bone ero-
sions at advanced stages due to the destructive nature of VNS.

In localized forms, ultrasound may reveal a hypoechoic le-
sion containing vascularized vegetations on Doppler imaging,
potentially accompanied by joint effusion [11]. MRl is the imag-
ing modality of choice and demonstrates pathognomonic fea-
tures of multiple synovial lesions [10], including:

o Hypointense areas on all sequences due to hemosid-
erin deposition.

° Hypointense T1 and hyperintense T2 areas consistent
with hypervascularized inflammatory lesions.

o Hyperintense T1 and T2 areas corresponding to lipid
deposits and foamy cells.

o Histological analysis remains essential for confirming
the diagnosis.

Evolution and treatment: The regional progression of VNS
is slow, with extension to the entire synovium, adjacent bone,
and soft tissues. Untreated localized VNS may progress to a dif-
fuse form, highlighting the importance of early and appropri-
ate treatment. Treatment is not yet standardized but primarily
involves meticulous surgical synovectomy, aiming for complete
removal. In diffuse forms, total synovectomy should be supple-
mented with bone curettage [12].

Some authors advocate synoviorthesis (isotopic or osmium-
based) in cases of incomplete synovectomy. Others suggest an-
ti-tumor necrosis factor alpha (anti-TNF-a) therapy for patients
refusing conventional treatments, though its efficacy remains
debated [13]. The long-term prognosis depends on lesion ex-
tent at diagnosis, site, and quality of surgical excision. Localized
forms generally resolve after complete excision, with an almost
negligible risk of recurrence [14].

Conclusion

Localized VNS primarily affects the knee (75% of cases), fol-
lowed by the hip and, rarely, the ankle. Clinical presentation is
often nonspecific. MRI remains the key diagnostic and follow-
up tool for this pathology. The final diagnosis relies on histologi-
cal examination of synovial biopsies or surgical specimens.
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