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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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PIGMENTED VILLONODULAR SYNOVITIS IN THE ANKLE OF A PEDIATRIC PATIENT: 
A CASE REPORT

Hasan AlAidarous*.
College of Medicine, AlBaha University, Saudi Arabia

Abstract.
Background: Pigmented villonodular synovitis (PVNS), 

also known as diffuse tenosynovial giant cell tumor, is a rare, 
benign but aggressive synovial proliferative disorder. It most 
commonly affects the knee; involvement of the foot and ankle 
is uncommon (incidence ~1.8 per million), and pediatric cases 
are especially rare. This rarity often leads to delayed diagnosis, 
as early symptoms can mimic benign causes (e.g. sprains or 
“growing pains”) and initial radiographs may be unremarkable.

Case Presentation: We report a case of a 12-year-old girl 
with a four-year history of chronic ankle pain and swelling. She 
had been misdiagnosed with growth-related pain or recurrent 
ankle sprains after undergoing multiple X-ray examinations 
that showed no abnormalities. Over time, a progressive ankle 
joint swelling and pain with restricted motion developed. On 
examination, she had tenderness over the ankle (medially 
and laterally) with limited range of motion; neurovascular 
status was intact. Laboratory work-up showed a normal white 
blood cell count and an elevated erythrocyte sedimentation 
rate (ESR of 30 mm/hour, normal <20), consistent with mild 
inflammation. Plain radiographs remained normal, but MRI 
revealed diffuse synovial thickening with confluent nodular 
masses in the anterior and posterior ankle joint recesses, with 
heterogeneous signals and minor bone erosion, suggestive of 
PVNS. Arthroscopic biopsy confirmed tenosynovial giant cell 
tumor (PVNS). The patient underwent an open synovectomy 
via combined anterior and posterolateral incisions (double 
incision) to achieve maximal synovial resection. Approximately 
six weeks post-operatively, a single-session adjuvant 
radiosynoviorthesis (RSO) was performed – an intra-articular 
injection of Yttrium-90 colloid (approximately 5 mCi) – to 
irradiate any remaining synovial tissue and reduce recurrence 
risk. Postoperatively, her pain improved with no immediate 
complications. At 12-month follow-up, the patient had no 
evidence of recurrence and demonstrated marked improvement: 
her ankle pain resolved (VAS pain score improved from 6/10 
preoperatively to 0–1/10 post-treatment) and range of motion 
normalized (dorsiflexion 20° and plantarflexion 45°, restored 
from a preoperative ~50% limitation). She returned to full, pain-
free weight-bearing ambulation without assistive devices.

Conclusion: PVNS of the ankle is a challenging diagnosis in 
children due to its rarity and nonspecific presentation. This case 
highlights that persistent pediatric ankle pain with swelling, 
even with normal initial X-rays, should raise suspicion for 
uncommon pathologies like PVNS. Early MRI is warranted for 
definitive diagnosis. Complete surgical synovectomy remains 
the primary treatment for diffuse PVNS; however, adjuvant 
intra-articular RSO (radioisotope synovectomy) can be safely 
utilized to minimize the high recurrence risk associated with 
diffuse disease. Our patient’s excellent outcome at one year 

– with restored function and no recurrence – underscores the 
effectiveness of an aggressive combined approach in managing 
diffuse PVNS of the ankle in a pediatric patient.

Key words. Pigmented villonodular synovitis, 
tenosynovial giant cell tumor, ankle, pediatric, synovectomy, 
radiosynoviorthesis, radiation synovectomy, case report.
Introduction.

PVNS of the ankle is a very rare, locally aggressive 
proliferative synovial condition of unknown etiology [1-7]. The 
knee is the most commonly affected joint, while foot and ankle 
involvement is uncommon (estimated ~1.8 cases per 1,000,000 
population) [2,8]. PVNS can occur in localized or diffuse forms; 
the diffuse type involves the entire synovium and tends to be 
more aggressive and destructive than the localized nodular form 
[9,10]. First described in 1941 by Jaffe et al., PVNS is benign 
but can cause severe joint erosions and bone destruction if 
untreated [11,12]. It typically affects adults aged 30–40, and 
pediatric cases are exceedingly uncommon [13].

Clinically, PVNS often presents with chronic joint pain, 
swelling, and stiffness. In children and adolescents, such 
symptoms are easily mistaken for more common issues. Indeed, 
in pediatric ankle pain, diagnoses like ankle sprain/strain 
or “growth pain” are often presumed, and a rare entity like 
PVNS may be initially overlooked in the differential diagnosis. 
Additionally, early PVNS may not show abnormalities on plain 
X-rays, which further contributes to diagnostic delay. In a 
recent multicenter study, the median delay from symptom onset 
to PVNS diagnosis was 18 months [14,15]. In our patient’s 
case, diffuse ankle PVNS went undiagnosed for four years due 
to such factors.

Magnetic resonance imaging (MRI) is the most sensitive 
tool for early detection, often showing characteristic synovial 
proliferation with low to intermediate T1 and heterogeneous 
T2 signals with hemosiderin deposition [16,17]. Definitive 
diagnosis is confirmed by histopathology.

The mainstay of treatment for diffuse PVNS is complete 
synovectomy, either via arthroscopic or open surgery [18]. 
An open surgical approach often achieves a more extensive 
synovectomy (especially for diffuse or extra-articular disease) 
and is associated with lower recurrence rates in diffuse 
PVNS, albeit with more surgical morbidity [19]. Arthroscopic 
synovectomy, while minimally invasive, can be effective for 
accessible localized lesions but may risk higher recurrence if 
any diseased tissue remains. Recurrence rates after surgery 
alone are substantial – reported between ~40% up to 60% or 
higher for diffuse disease in some series. Therefore, adjuvant 
therapies are often considered. External beam radiotherapy 
and intra-articular radiosynoviorthesis (RSO) with beta-
emitting radioisotopes (often Yttrium-90) have been used as 
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adjuncts to surgery to reduce recurrence [3]. Yttrium-90 (^90Y) 
radiosynovectomy is commonly employed, especially in the 
United States, for large joints like the knee [3]. It delivers 
high-energy β-radiation (mean penetration ~3–5 mm) to ablate 
remaining synovium. For smaller joints (ankle, subtalar), some 
protocols use lower-energy isotopes (e.g. Rhenium-186 or 
Erbium-169) to minimize soft tissue damage. We present this 
pediatric ankle PVNS case to emphasize the importance of early 
recognition and to describe our surgical and adjuvant treatment 
approach, including open synovectomy and postoperative RSO, 
which led to a successful outcome.
Case Presentation.

A 12-year-old girl presented with a four-year history of right 
ankle pain and intermittent swelling, exacerbated by walking. 
Initially, her symptoms were mild and attributed to benign causes; 
over the years she underwent multiple clinical evaluations and 
X-ray examinations, which were all unremarkable, leading to 
diagnoses of ankle sprain/strain or “growth pains.” However, 
her ankle swelling gradually and persistently increased. By 
the time of referral to our clinic, she reported daily ankle pain 
(intensity ~6/10 on walking), noticeable swelling, and reduced 
range of motion. There was no history of significant trauma and 
no family history of rheumatologic disease or tumors.

On examination, there was a diffuse swelling around the ankle 
joint, with tenderness along both the lateral and medial aspects. 
Ankle motion was limited (dorsiflexion and plantarflexion were 
painful and approximately half of normal range). There were no 
signs of infection; the overlying skin was normal and the joint was 
stable. Neurovascular status of the foot was intact. Laboratory 
tests showed a normal white blood cell count. However, the 
erythrocyte sedimentation rate (ESR) was markedly elevated at 
30 mm/hour (normal <20 mm/hour), consistent with moderate 
inflammation; this is in line with literature reports that about 
45–50% of PVNS patients can have an elevated ESR [1]. 
C-reactive protein was within normal limits.

Plain radiographs of the ankle (Figure 1) remained essentially 
normal, with no osseous erosions, spurs, or periarticular 
soft tissue calcifications. Given the persistent symptoms, an 
MRI was obtained. The MRI of the ankle (Figure 2) revealed 
diffuse synovial thickening and proliferation throughout the 
tibiotalar and subtalar joints. There were multiple confluent 
nodular synovial masses in the anterior and posterior recesses 
of the ankle. The lesions exhibited low-to-intermediate signal 
intensity on T1-weighted images and heterogeneous high signal 
intensity on proton density and T2-weighted images, with some 
foci of low signal on all sequences (consistent with hemosiderin 
deposition). A subtle cortical erosion was noted at the anterior 
aspect of the talar body. The flexor hallucis longus tendon 
sheath was involved by ill-defined lobulated synovial tissue with 
similar signal characteristics. Mild joint effusion was present in 
the ankle and subtalar joints, and a small amount of fluid in the 
retrocalcaneal bursa suggested mild bursitis.

These imaging findings were highly suggestive of diffuse 
PVNS (tenosynovial giant cell tumor). An ultrasound-guided 
synovial biopsy was performed on January 28, 2023, yielding 
grayish-brown synovial tissue. Histopathological examination 
confirmed features of pigmented villonodular synovitis (diffuse-

Figure 1. Ankle X-ray (AP view) showing no bony erosions or notable 
soft tissue swelling.

Figure 2. MRI of the right ankle: (A) Proton density fat-sat image 
showing synovial hypertrophy with nodular lesions (white arrows) 
in the anterior ankle joint; (B) T2-weighted image showing posterior 
ankle joint with low-signal deposits (arrowheads) consistent with 
hemosiderin within hypertrophic synovium (white arrows indicate 
extent of synovial proliferation).

Figure 3. Intra-operative photograph of the right ankle showing the 
two incisions (anteromedial and posterolateral, marked by ‘‘*’’) used 
for open synovectomy in this diffuse PVNS case.

type tenosynovial giant cell tumor), with typical synovial 
villi, mononuclear cell proliferation, hemosiderin-laden 
macrophages, and multinucleated giant cells.

Given the diffuse involvement of the ankle joint, complete 
resection via a single incision was not feasible. On March 19, 
2023, the patient underwent surgery consisting of an open 
synovectomy through two approaches (an anteromedial ankle 
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incision and a posterolateral incision) to access and resect 
all affected synovial tissue. Intra-operatively, hypertrophic 
brownish synovium was observed in both anterior and posterior 
compartments; a meticulous open synovectomy (debridement) 
was performed, removing all visible diseased tissue (marginal 
resection). There were no immediate complications from 
surgery.

Post-operatively, the patient’s ankle pain improved 
significantly. She was kept non-weight-bearing in a splint 
initially and started on gentle range-of-motion exercises in the 
first 2 weeks. At approximately 6 weeks after surgery, once the 
surgical wounds had healed, we administered adjuvant radiation 
synovectomy (RSO). Under fluoroscopic guidance, an intra-
articular injection of a beta-emitting radioisotope was given to 
eradicate any residual microscopic synovium. Specifically, we 
utilized Yttrium-90 (^90Y) citrate colloid, which is commonly 
used for RSO in large joints [3]. A single dose of ~5 mCi (≈185 
MBq) ^90Y was injected into the ankle joint (a dose on the 
lower end of the spectrum, adjusted for a smaller joint space). 
Triamcinolone acetonide (20 mg) was co-injected to mitigate 
post-injection inflammation. The patient’s leg was immobilized 
for 48 hours post-RSO to allow the radionuclide to concentrate 
in the synovium. No immediate complications occurred; 
specifically, there were no signs of extra-articular leakage 
(confirmed by post-injection Bremsstrahlung imaging) and no 
skin or soft tissue reactions.

By the 6-week post-operative visit (just prior to RSO), the 
patient’s ankle pain had already decreased (VAS 2–3/10 at that 
time) and her range of motion was improving with physical 
therapy. At final follow-up 12 months after surgery, she was 
doing well: the patient reported minimal to no pain in the ankle 
(VAS 0–1/10) and had regained full ankle motion compared to 
the contralateral side. She had returned to all normal activities 
and sports without limitations. Weight-bearing gait was normal, 
and no assistive devices were needed. Follow-up MRI at one 
year showed no evidence of PVNS recurrence.
Discussion.

Given an annual incidence of only ~1.8 per million in the 
United States [8], PVNS of the ankle is appropriately considered 
an orphan disease. Ankle involvement accounts for roughly 
7–9% of PVNS cases [2]. This rarity, combined with the often-
indolent onset of symptoms, makes early clinical recognition 
challenging. Indeed, a multicentre review by Xie et al. noted an 
average ~18-month delay from symptom onset to diagnosis of 
PVNS [14]. In our patient, it took four years to arrive at the correct 
diagnosis. Initially, her complaints were attributed to benign 
causes (e.g. ankle sprain or growth pain), reflecting a common 
scenario where pediatric joint pain and swelling are presumed 
to be benign and self-limited. Only after symptoms persisted 
and progressed was advanced imaging obtained, revealing 
the true pathology. This case underscores the importance of 
considering rare diagnoses like PVNS in children with chronic 
monoarticular pain, especially when initial treatments for more 
common diagnoses fail. Furthermore, the lack of radiographic 
findings early in the disease (her initial X-rays were normal) 
likely contributed to the diagnostic delay, as PVNS-related bone 
erosions or calcifications typically appear only in later stages.

Clinically, diffuse PVNS of the ankle often presents with 
insidious ankle swelling, pain, and stiffness. Patients may or 
may not recall a precipitating injury. On exam, joint effusion 
or a boggy synovial mass may be palpable, and range of motion 
is often limited – consistent with our patient’s presentation. 
Laboratory tests are usually non-specific; inflammatory markers 
can be normal or mildly elevated. Our patient’s ESR was 
elevated (~30 mm/h), which is notable – a recent study found 
ESR elevation in 45.8% of PVNS cases, though typically only 
to a modest degree [1] (median ~13.5 mm/h in that series). 
Thus, while markedly high inflammatory markers are not the 
norm in PVNS, mild elevations of ESR/CRP can be present and 
should not exclude the diagnosis.

MRI is the imaging modality of choice. The pathognomonic 
MRI appearance of PVNS is due to hemosiderin deposition 
in the synovium: on T1-weighted images PVNS lesions often 
show low-to-intermediate signal, and on T2 or PD-fat sat 
sequences there is heterogeneous signal with blooming artifact 
from hemosiderin. Our case exhibited these classic features. 
Early in the disease, plain radiographs may appear normal, 
as in our patient. In more advanced cases, radiographs can 
show periarticular erosions with sclerotic margins, joint space 
narrowing, or soft tissue masses [12] – findings more often 
seen in weight-bearing joints like the hip, elbow, or ankle when 
PVNS has been long-standing.

The standard treatment for diffuse PVNS is complete 
synovectomy. Both arthroscopic and open techniques are 
employed. Open synovectomy generally allows more extensive 
clearance of diseased tissue (especially in hard-to-reach areas 
such as the ankle’s posterior compartment or extra-articular 
tendon sheaths) and has been associated with lower recurrence 
rates in diffuse PVNS [19]. Arthroscopic synovectomy, on the 
other hand, offers quicker recovery and less stiffness, and is 
effective for localized disease or when lesions are accessible in 
a single compartment. According to the literature, recurrence 
rates after arthroscopic synovectomy for diffuse PVNS of 
large joints can range from about 40% up to 92%, whereas 
after open synovectomy they range roughly from 14% to 67%. 
(These wide ranges reflect varying follow-up durations and 
completeness of resection in different studies). In addition, the 
risk of osteoarthritis progression appears lower after thorough 
open synovectomy (0% in one series) compared to partial 
or arthroscopic approaches (reported 9–23%). In the ankle, 
complete excision is challenging due to the complex anatomy 
and confined joint space. A combined approach (arthroscopy 
for intra-articular lesions plus open surgery for extra-articular 
components) is sometimes recommended for extensive cases. In 
our patient, diffuse synovium extended throughout the ankle and 
into tendon sheaths, so we chose an open two-incision approach 
to maximally expose and resect all affected tissue. This “dual 
incision” open synovectomy allowed effective clearance of both 
anterior and posterior ankle compartments.

Even with optimal surgery, diffuse PVNS carries a substantial 
risk of local recurrence. Reported overall recurrence rates in the 
ankle without adjuvant therapy can be as high as ~30–50% [3]. 
Adjuvant therapies are therefore often considered, especially 
for diffuse disease. External beam radiotherapy has been used 
post-synovectomy in some cases and can reduce recurrence, 
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but concerns about radiation exposure and joint stiffness have 
limited its use. Chemical or radiosynovectomy is an alternative 
adjuvant aimed at selectively destroying residual synovium. 
RSO involves injecting a radioactive isotope (commonly ^90Y 
for large joints) into the joint space, where its β-radiation 
ablates remaining synovial cells with minimal systemic effect 
[3]. This technique has been used for decades in inflammatory 
arthritis and hemarthrosis, and has shown benefit in PVNS 
as well. Studies indicate that performing RSO after surgical 
synovectomy can significantly lower the recurrence rate of 
diffuse PVNS compared to surgery alone [5]. For example, 
without adjuvant RSO, diffuse PVNS recurrences may approach 
40–50%, whereas combined surgery plus RSO has achieved 
recurrence rates on the order of ~0–20% in some reports [3]. 
(In other words, adjuvant RSO can roughly halve the recurrence 
risk, although results vary by study.) Our management aligns 
with this approach: we administered intra-articular ^90Y after 
surgery to eradicate residual disease and mitigate recurrence 
risk. It should be noted that while ^90Y is effective, its high 
radiation penetration can pose risks in smaller joints like the 
ankle [4]. Some authors recommend using a lower-energy 
isotope (such as Rhenium-186 or Erbium-169) for ankles 
to avoid complications like skin necrosis; indeed, cases of 
radionecrosis have been reported when high-dose ^90Y was 
used in ankle joints. In our case, we used a conservative ^90Y 
dose (~5 mCi) and encountered no adverse effects. The patient 
tolerated RSO well, and we observed no recurrence through 
one year of follow-up. Long-term vigilance is still required, as 
PVNS can recur even years later.

This case illustrates that diffuse PVNS of the ankle in 
a pediatric patient can be successfully managed with an 
aggressive combined-modality approach. Early recognition is 
crucial to prevent prolonged joint damage. For any child with 
chronic monoarticular joint swelling and normal radiographs, 
PVNS should be included in the differential diagnosis after 
ruling out infection or inflammatory arthritis. MRI should be 
employed early to identify synovial proliferative disorders. 
Once diagnosed, thorough synovectomy is paramount. Our 
preference is open excision for diffuse ankle PVNS to ensure 
complete resection. Adjuvant RSO, when available, is a valuable 
addition to reduce the likelihood of recurrence [5], provided it is 
used judiciously with appropriate isotope selection and dosing. 
The excellent functional recovery and absence of recurrence 
at 12 months in our young patient is encouraging, as PVNS in 
weight-bearing joints can often lead to significant morbidity. 
We plan to continue follow-up monitoring; if recurrence is 
detected, further intervention (repeat synovectomy and/or RSO) 
would be considered.

Conclusion.
Diffuse PVNS of the foot and ankle poses a complex 

clinical challenge, especially in pediatric patients where it can 
masquerade as benign conditions and lead to delayed diagnosis. 
This case underscores the importance of considering PVNS in 
the differential diagnosis of chronic ankle pain with swelling, 
even in children, and the utility of MRI in early detection. The 
preferred treatment is surgical synovectomy (open or combined 
open/arthroscopic for extensive disease) to achieve maximal 
resection. While arthroscopic excision minimizes surgical 

morbidity, open synovectomy often yields more complete 
removal and thus lower recurrence in diffuse PVNS. Adjuvant 
intra-articular RSO can be safely and effectively employed after 
surgery to further reduce recurrence risk. In our patient, this 
multimodal approach led to resolution of symptoms, restoration 
of ankle function, and no recurrence to date. Long-term follow-
up is essential, but the outcome suggests that even in pediatric 
diffuse PVNS of the ankle – a rare and difficult condition 
– a combination of timely diagnosis, aggressive surgical 
synovectomy, and adjunctive RSO can achieve an excellent 
result.
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