
Introduction
Synovial chondromatosis is a rare chronic synovial disease 
characterized by cartilaginous nodule and joint bodies caused by 

synovial hyperplasia. This is generally benign and more common 
in adult males aged 30–50 years, with an incidence of 1/100,000, 
a male-female ratio of approximately 1.8:1 and more recently 3: 1 
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Introduction: Synovial chondromatosis is not a common condition and involvement of the ankle joint is quite rare. We found only one case of 
synovial chondromatosis of the ankle joint among the pediatric population. We present a case of a 9-year-old boy with synovial chondromatosis 
of the left ankle.
Case Report: A 9-year-old boy had synovial osteochondromatosis in the left ankle joint, which caused pain, swelling, and restriction of 
movement of the left ankle. Radiological examinations showed variable size calcific foci adjacent to the medial malleolus and medial ankle joint 
space with mild soft-tissue swelling. The ankle mortise space was well-maintained. The magnetic resonance imaging of the ankle joint revealed a 
benign synovial neoplastic process and a few focal marrows containing loose bodies. The synovium was thick, and there was no articular erosion. 
The patient was planned and underwent an en bloc resection. A lobulated pearly white mass arising from the ankle joint was observed 
intraoperatively. Histological examination also showed attenuated synovium with osteocartilaginous nodule with binucleated and 
multinucleated forms of chondrocyte typical of osteochondroma were appreciated. Endochondral ossification, mature bony trabeculae with 
intervening fibro adipose tissue, was noted. The patient had remarkable relief of clinical complaints and was almost asymptomatic at the time of 
the first follow-up.
Conclusion: Synovial chondromatosis may present with diverse clinical manifestations according to the different stages of the disease as 
described by Milgram; like joint pain, limitation of movements, swelling due to the close proximity of important structures including joints, 
tendons, and neurovascular bundles. A simple radiograph with a characteristic appearance is usually sufficient in confirming the diagnosis. In 
pediatric patients, overlooking these conditions may result in growth abnormality, skeletal deformities, and several mechanical problems. We 
suggest that when dealing with the case of swelling in or around the ankle, the differential diagnosis should include synovial chondromatosis.
Keywords: Synovial chondromatosis, osteocartilaginous nodule, case report, pediatric population, endochondral ossification, en bloc 
resection.

Abstract

Learning Point of the Article:
Swelling in or around the ankle pediatric age group, the differential diagnosis should include synovial chondromatosis.

Primary Synovial Chondromatosis of the Ankle in a Child: A Rare Case 
Presentation and Review of Literature
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[1, 2]. The most commonly affected joints are the knee joint 
(70%), hip joint (20%), and elbow joint (7.9%) [3]. Synovial 
chondromatosis rarely occurs in the ankle. As far as we know, 
only a single case of synovial chondromatosis of the ankle 
among the pediatric population has been described [4]. The 
rarity of ankle synovial chondromatosis among children in the 
literature leads us to report our case.

Case Report
A 9-year-old boy presented to the outpatient department with a 
1-year history of vague pain, swelling, and restriction of 
movement of the left ankle. The pain was not localized to a 
particular region, and swelling gradually increased over the 
medial aspect of the left ankle over the last 3–4 months. Physical 
examination revealed non-tender single spherical, lobulated 
swelling measuring 5×4×3 cm over the anterior aspect of the left 
medial malleolus (Fig. 1). The swelling was immobile, bony, 
hard in consistency, non-reducible, non-compressible, and not 
adhered to the skin. There were no secondary changes over the 

swelling. There was a restriction of dorsiflexion of the left ankle 
compared to the right side. The rest of the foot ankle 
examination was unremarkable. There was no other swelling 
elsewhere in the body, and the patient was otherwise healthy, 
with no significant history.
Radiograph of the left ankle showed mild soft-tissue swelling 
with variable size calcific foci adjacent to the medial malleolus 
and medial tibiotalar joint space, but no significant bony 
erosion. The ankle mortise space was well maintained (Fig. 2).
A magnetic resonance imaging of the left ankle was obtained, 
which suggested diffuse benign synovial neoplastic process of 
tibiotalar joint with 1–2 cm size few focal marrows containing 
loose bodies adjacent to the medial malleolus. The synovium of 
the ankle joint was thick, and there was no cortical erosion, and 
tibiotalar joint space was normal. These imaging findings favor 
primary synovial chondromatosis (Fig. 3).
In light of these data, the patient was taken for an en bloc 
excisional biopsy. During the biopsy, a lobulated pearly white 
mass arising from the ankle joint was observed (Fig. 4). The 
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Figure 3: T2W sagittal, coronal, and axial magnetic 
resonance imaging.

Figure 5:  Post-operative X-ray.Figure 4: Lobulated pearly white mass arising 
from the ankle joint.

Figure 1: Swelling over anteromedial aspect of 
ankle.

Figure 2: Pre-operative X-ray.
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lesion and synovium were excised and sent for a histopathology 
e x a m i n at i o n  (Fi g .  5 ) .  T h e  d i ag n o s i s  o f  s y n o v i a l 
chondromatosis was confirmed by histologic examination.

Histologic studies
On gross examination, it was a grey-white cartilaginous nodule. 
On microscopy, subepithelium showed attenuated synovium 
with osteocartilaginous nodule and moderate cellularity and 
variable atypia. Binucleated and multinucleated form of 
chondrocyte was appreciated. Enchondral ossification, mature 
bony trabeculae with intervening fibro adipose tissue, was 
noted. All these features are consistent with synovial 
chondromatosis.
Following en bloc excision, the patient had symptomatic relief 
in the early post-operative and was utterly asymptomatic at the 
time of stitch removal. In addition, at annual follow-up patient 
has no sign of recurrence and pain free.

Discussion
Ambroise paré first described synovial chondromatosis in 1558 
[5]. In 1813, leannac claimed that the pathological changes 

were due to synovial-derived intra-articular bodies [6, 7]. 
There are two types of synovial chondromatosis described: 
Primary and Secondary.
Primary synovial chondromatosis occurs in an otherwise 
normal joint and is characterized by undifferentiated stem cell 
proliferation in the synovial [8, 9]. It is more common in young 
and middle-aged adults and rare in children [4, 10, 11]. The 
pathological process is considered to be synovial cell 
cartilaginous metaplasia, and trauma is generally considered a 
trigger stimulus, but no statistical relevance has been described 
in the literature. Immunostaining revealed that primary 
synovial chondromatosis is a metaplastic condition [12]. 
Individual nodules can separate from the synovium and form a 
loose body in the joints, and these loose bodies continue to 
grow and are nourished by synovial fluid. These nodules can be 
further calcified and are known as osteochondromatosis, but 
only two-thirds of patients have been reported to have 
calcification. It is generally believed that primary synovial 
chondromatosis is progressive, likely to recur, and lead to severe 
osteoarthritis [13, 14].

Secondary synovial chondromatosis is caused by irritation of 
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Table 1: Cases of synovial chondromatosis involving the ankle joint
Author Year Age Gender Location Presentation Management Follow up Recurrence

Lee et al. [17] 2004 48 M Ankle Instability, pain, and swelling Intralessional excission 6 year No

Doral et al. [18] 2007 22 M Ankle
Pain and swelling and 
decrease dorsiflexion

Arthroscopic excision of loose bodies 3 year No

Galat et al. [19] 2008 38 F Ankle Pain and stiffness Open synovectomy /lose body removal 4 year No

31 M Ankle Pain and stiffness Open synovectomy /lose body removal 5 year No

50 F Ankle Pain and stiffness Intralesional excision 5 year
Multiple recurrences, BK 

amputation

46 F
Ankle with 

extra-articular 
extension

Pain and stiffness Subtotal excision of loose bodies 31 year
Transformation to grade 2 

chondrosarcoma, BK 
amputation

21 M Ankle Pain and stiffness Open synovectomy /lose body removal 1 year No

19 M Ankle Pain and stiffness Open synovectomy/lose body removal 25 year No

Ozmeric et al. [2] 2014 28 M Ankle
Pain, swelling, and decrease 

dorsiflexion
Arthroscopic partial synovectomy and 

excision of loose bodies
11 month No

Karahan et al. [20] 2017 60 F Ankle
Pain and decrease 

Dorsiflexion
Arthroscopic excision of loose bodies, 

microfracture, and synovectomy
3 month No

Saxena and Louis 
[21]

2017 37 M Ankle Pain and pronated foot Arthroscopic synovectomy >12 year No

43 M Ankle
Pain and decreased range of 

motion
Arthroscopic synovectomy 2 year No

Peixoto et al. [22] 2018 59 M Ankle
Pain, swelling, and decreased 

dorsiflexion
Arthroscopic partial synovectomy and 

excision of loose bodies
12 month No

Monestier et al. 
[23]

2019 50 M Ankle
Pain, stiffness, crepitation, 

and catching sensation
Open synovectomy and removal of 

loose bodies
1 year No

Dheer et al. [24] 2020 49 F
Ankle (extra -

articular)
Swelling with prior history of 

twisting injury of the ankle
Surgical excision 10 month No

Sathe et al. [4] 2020 8 M Ankle
Pain, swelling, and restriction 

of movement following a 
history of the ankle injury

Surgical excision - -
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the synovium of the affected joint [8, 15]. It occurs when 
cartilage debris detaches from the articular surface and is 
embedded in the synovial [15]. It is associated with a pre-
existing condition of joints such as degenerative joint disease, 
trauma, inflammatory and non-inflammatory arthropathy, 
avascular necrosis, and osteochondritis dissecans [15]. This 
form is unlikely to recur after surgical resection [13].

In 1977, milgram categorized the disease process into three 
different stages [16]. In Phase I, there is metaplasia of the 
synovial intima. There is active synovitis and nodular formation 
but no calcification. In Phase II, nodular synovitis and a loose 
body are present in the joints, and the loose body is 
cartilaginous mainly. In Phase III, synovitis subsides, but the 
loose body remains, which tend to adhere and calcify [16]. 
Diagnosis can be more difficult in the third stage, because there 
is no evidence of histological metaplasia.
A  s u m m a r y  o f  p r e v i o u s l y  d o c u m e n t e d  s y n o v i a l 
chondromatosis of the ankle joint is presented in Table 1. Since 
the incidence of synovial chondromatosis in the ankle joint is 
very low and even rare in children, this report was presented as a 
case study. The condition was detected by clinical examination, 
diagnosed by radiographic imaging, and confirmed by 
histopathological examination. Standard radiograph of the left 
ankle showed several foci of calcifications of varying sizes 
adjacent to the medial malleolus and no significant adjacent 
cortical bone erosion (excluding malignancy), osteophytic 
proliferation, cyst formation, or the presence of degenerative 
changes in the affected joint. Therefore, a simple X-ray image 
with a characteristic appearance helped in clinching the 
diagnosis. There was no significant history of previous trauma 
or systemic inflammatory response.

Thus, based on clinical and radiological findings, our case was 
evaluated as primary synovial chondromatosis of the ankle in 
Phase III since there was no pre-existing condition of the ankle, 
and loose bodies adhered to each other and calcified.

Treatment decisions primarily are based on the patient’s age, 
symptoms, and stage, but surgery is often the treatment of 

choice. However, the surgical approach may vary depending on 
the stage. Stage: 1 synovectomy and stage 2: synovectomy and 
loose body removal, and removal of loose bodies for stage 3 [16, 
25]. Other authors report that removing the loose body alone 
yields similar results to synovectomy and removal [26].
The natural history of this condition is not well known. Milgram 
has described cases where some nodules have been resorbed 
spontaneously and not extruded into the joint [16]. However, if 
extra-capsular chondromatous lesions are present, the lesions 
seem to behave more like a neoplasm than a reactive process, 
and surgical intervention is recommended. Malignant 
transformation of synovial chondromatosis into synovial 
chondrosarcoma is rare, but Davis et al. documented risk of 
malignant conversion of 5% (3/53) [3, 27, 28]. Other 
malignant transformation cases mainly occur in large joints [3, 
27, 29, 30, 31, 32]. Therefore, we recommend that patients be 
counseled in this regard and offered periodic follow-ups to 
detect recurrence.

Conclusion
We described an unusual case of synovial chondromatosis of the 
ankle joint in a child. We evaluated this case with the other 
patients described in the literature. The patient responded well 
to the en bloc excision with significant symptomatic relief by 
the time of stitch removal, that is, 2 weeks, and was utterly pain-
free at follow-up. The involvement of the ankle joint and the 
presentation in a 9-year boy makes this case unique, with no 
matched reference on literature search. When swelling develops 
in or around the ankle, the differential diagnosis should include 
synovial chondromatosis.

Clinical Message

Appropriate early intervention as discussed above can prevent 
deformity and joint functionality. Synovial chondromatosis should 
be considered as a differential in swelling around joint in children if 
X-rays are suggestive of calcific foci.
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