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Abstract

Synovial chondromatosis and osteochondromas are frequently encountered benign cartilaginous lesions. The concomitant occurrence
of these lesions is rare. We report one such case in an 11-year-old female patient and speculate on the common underlying pathogenetic
mechanisms which might be involved.
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Introduction

Osteochondroma, a benign cartilaginous neoplasm, consisting
of a cartilage-capped bony projection on the surface of bone,
is one the most common benign bone tumours encountered by
orthopaedic surgeons.™® Unlike chondroblastomas, they are not
locally aggressive and do not invade the adjacent soft tissues.
Since osteochondromas stop growing after physeal fusion, surgical
treatment for asymptomatic lesions is rarely warranted.2 However,
they may cause symptoms secondary to mechanical irritation or
compression of adjacent soft tissue structures like tendons, nerves
or vessels, in which case excision might be required. Progressive
enlargement of an osteochondroma after skeletal maturity or
a rapid increase in size at any age, might indicate malignant
transformation of the overlying cartilaginous cap and will require
surgical resection.*

Synovial chondromatosis represents a benign neoplasm
presenting as multiple hyaline cartilage nodules in the
subsynovial tissue of a joint, tendon sheath or bursa.® Initially,
investigators speculated whether osteochondromas and synovial
osteochondromatosis represented a true neoplastic condition
or merely metaplastic or hamartomatous lesions."® Cytogenetic
studies, however, have confirmed the true neoplastic nature of
both these two conditions (especially multiple osteochondromas)
with constant underlying genetic abnormalities.®” There have been
few case reports of concomitant existence of osteochondromas
and synovial chondromatosis.®'* We report one such case in
an 11-year-old female patient and speculate on the common
underlying pathogenetic mechanisms which might be involved.

Case report

An 11-year-old female patient presented with the history of a
firm, painless mass involving the medial aspect of the right distal
thigh that had gradually been enlarging over the preceding year.
Systemic examination did not reveal any other lesions, showed no
distal neurovascular deficit and a normal gait. Local examination
confirmed a 10x15 cm mass on the medial aspect of right distal
femur that consisted of a bony component that was adherent to
the underlying femur and an overlying soft tissue component. The
soft tissue component was cystic and fluctuant with multiple loose
bodies palpable within it. Knee range of motion was normal and
painless. Laboratory investigations were unremarkable.

Plain radiographs revealed a pedunculated osteochondroma
over the medial aspect of right distal femur and multiple well-
circumscribed soft tissue calcifications over the adjacent soft
tissue (Figure 1). A magnetic resonance imaging (MRI) scan
showed a pedunculated osteochondroma with a cartilage cap
measuring 8 mm in maximum thickness. A large surrounding
bursa displacing and attenuating the vastus medialis muscle and
containing multiple loose bodies of variable sizes was also noted.
A solitary pedunculated osteochondroma with bursal formation
and secondary synovial chondromatosis was diagnosed (Figures 2
and 3).

Surgical excision of the lesion was performed through a
subvastus approach. The osteochondroma and overlying bursa
were resected en masse (Figures 4-6).

Histopathological evaluation showed nodules of variable
sizes, with smaller nodules being embedded in hyperplastic
subsynovial tissue with granulation tissue and fibrosis
(Figure 7). The larger nodules were circumscribed, loose lying,
rounded masses of hyaline cartilage with clusters of chondrocytes
that demonstrated mild nuclear atypia with nuclear enlargement
and occasional binucleation (Figure 8). Pleomorphism, necrosis and
mitotic figures were absent. Sections of the femur mass revealed
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Figure 1. Antero-

posterior radiograph
showing a pedunculated
osteochondroma over the
medial aspect of the right
distal femur and multiple,
well-circumscribed soft
tissue calcifications over the
adjacent soft tissue
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Figures 2 and 3. MRI scan coronal and axial views showing an
osteochondroma and a large surrounding bursa containing multiple loose
bodies

Figure 4. Intra-operative clinical image showing a pedunculated
osteochondroma arising from the medial aspect of the distal femur
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Figure 5. Resected and opened bursa that was overlying the
osteochondroma

Figure 7. Low magnification view of hypercellular hyaline cartilage nodule
embedded in hyperplastic subsynovial tissue with granulation tissue and
fibrosis

Figure 8. High magnification view of hyaline cartilage with clusters of
chondrocytes that demonstrate mild nuclear atypia
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a benign cartilage tumour comprising a cartilage cap composed
of mature hyaline cartilage with overlying fibrous perichondrium.
Transition between bone and cartilage cap resembled the growth
plate, demonstrating endochondral ossification into mature bone.
No features of malignancy were seen. Histological features
combined with a review of the radiological images supported the
diagnosis of an osteochondroma with associated bursal synovial
chondromatosis.

Discussion

The concomitant existence of two primary neoplastic conditions is
arare occurrence. There are only seven case reports of concurrent
synovial chondromatosis and an underlying osteochondroma.®'4
Bursa formation over the osteochondroma is secondary to
mechanical irritation of the osteochondroma and the overlying
tendons. Whether the bursal chondromatosis represents a
secondary pathology due to the underlying osteochondroma
or a true primary benign neoplastic process, is still unclear.
Secondary synovial chondromatosis on the other hand results from
mechanical trauma to the hyaline cartilage of a joint, which leads
to disassociation of the cartilage cells and secondary seeding over
the synovium.

Secondary, intra-articular synovial chondromatosis (loose
bodies) is a common condition and is seen in osteochondritis
dissecans, neuropathic osteoarthropathy, osteoarthritis, or
previous insult of a joint by infection or inflammatory arthritis.
Secondary bursal or extra-articular chondromatosis is much less
common and is rarely reported. All reported cases have been
associated with an underlying osteochondroma. If these lesions
were to be truly classified as ‘secondary’, some mechanical insult
to the cartilage cap, leading to disassociation of the cartilage
cells and secondary seeding into the bursa would be expected.
Dislodgement of lobulated osteochondroma nodules from constant
friction is potentially possible, but that does not appear to be the
case in this instance.

Histologically, secondary synovial chondromatosis is similar
in appearance to the primary but the former is thought not to be
clonal and has an identifiable articular primary cause. The histology
shows hyperplastic synovium, in which cartilaginous foci form, with
the chondrocytes showing mild atypia, binucleation, clustered
or diffuse growth in a hyaline cartilage background with areas
of calcification. Pleomorphism, necrosis and mitotic figures are
absent.

Patients with osteochondromas and synovial chondromatosis
have been shown to have underlying genetic abnormalities.
Mutations in genes Extostin 1 (EXT-1) and Extostin 2 (EXT-2) are
common in patients with osteochondromas. Both sporadic and
multiple (hereditary) osteochondromas have been associated with
loss of heterozygosity (or somatic loss of function of the wild type
allele) of one or more of the EXT loci.” The proteins encoded by
EXT-1 and EXT-2 genes help in the formation of heparin sulphate,
which in turn binds to Hedgehog protein ligands in the matrix of
hyaline cartilage. The Indian Hedgehog signalling pathway inhibits
the terminal differentiation of growth plate chondrocytes. Decreased
heparin sulphate secondary to mutations in EXT genes leads to
abnormal diffusion of Hedgehog ligands, which in turn leads to
misdirected growth plate chondrocytes resulting in the formation
of osteochondromas.’® Dysregulation of the Indian Hedgehog
signalling pathway has also been implicated as a causative factor
in synovial chondromatosis.® Thus, the underlying mechanism
remains common to both the distinct pathologies with the end
result being diffusion of chondrocytes into the extra-cellular matrix
resulting in either formation of synovial chondromatosis or an
osteochondroma. Therefore, concomitant synovial chondromatosis
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and osteochondromas might present more than just what meets the
eye, and that is a common underlying pathogenetic mechanism.

Lin et al. described a case of bursal osteochondromatosis
which developed several years after osteochondroma excision.!®
They postulated that it could be due to proliferation of cartilage
debris shed from the cartilaginous cap during surgery or biopsy.
However, it seems very unlikely to be the case as there was a latent
period of several years between the osteochondroma excision
and development of bursal chondromatosis. What does seem to
be a more plausible explanation is the possible presence of an
underlying genetic abnormality, leading to an increased propensity
to develop chondral tumours such as synovial chondromatosis and
osteochondromas.

The simultaneous occurrence of chondromatosis with
osteochondroma also poses a diagnostic dilemma, due to the
confusing radiographic imaging that may be mimicking sarcomatous
change in an osteochondroma.? Both synovial chondromatosis and
chondrosarcoma may show extension into nearby soft tissues and
cortical erosion of the bone. An MRI is usually recommended to
ascertain the diagnosis, with a clear margin between the underlying
cartilage cap and the overlying calcified mass. A permeative pattern
and infiltration of the marrow is a strong indicator of malignant
transformation.

With regard to the present case, we have presented the
concomitant existence of osteochondroma with synovial
chondromatosis and speculate on a common underlying genetic
abnormality for this co-occurrence. Careful radiographic and
histological analysis is necessary to exclude sarcomatous change
which the latter might mimic.
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