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Enchondromatosis is characterised by asymmetrical cartilage lesions of variable distribution that cause pain, deformity, changes to
limb length, and potential malignancy. The cause is unknown. The pain associated with enchondromatosis is due to the increasing
pressure of the lesions on the surrounding bone. A 16-year-old male with suspected enchondromatosis affecting his left foot was
referred to our surgical practice. Physical examination revealed swelling and disfigurement with moderate pain upon palpation
of the second and third toes. X-rays and Magnetic Resonance Imaging (MRI) displayed lesions within the proximal and middle
phalanx of the second and proximal phalanx of the third toe. Management involved curettage with insertion of tibial bone graft with
percutaneous Kirschner wire stabilisation. Success was defined as the resolution of symptoms, successful take of the graft and
normal alignment of the tires. At eight-weeks postoperatively the patient reported no pain and his toes were in normal alignment
and not deformed. Enchondromatosis is an uncommon disorder that may respond well to surgical curettage with bone graft.
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CASE REPORT

A 16-year-old male, Australian Rules Football (AFL) player was
referred to our surgical practice following 18 months of increasing
pain and disfigurement of his left second and third toes that was
preventing him from participating in sport. His medical history
included a ruptured liver in 2017 and concussion in 2018. He
did not take any medications and had no allergies or sensitivities.
Physical examination revealed three 8 mm circular lesions [Table/
Fig-1]. Moderate pain was elicited upon palpation.

X-Rays [Table/Fig-2] taken one month preoperatively displayed
lesions within the second and third toes and an immediate
preoperative fluoroscopy exhibited a pathological fracture of the
second proximal phalanx [Table/Fig-3].

[Table/Fig-1]: Immediate preoperative photographs showing disfigurement of the
second toe.

[Table/Fig-2]: Anterio-posterior X-rays showed multiple lesions within the left
second intermediate and left second and third proximal phalanx.

[Table/Fig-3]: Immediate preoperative fluoroscopy showing pathological fracturing
of the second proximal phalanx. (Images from left to right)

Potential  differential  diagnoses included osteochondromas,
chondrosarcomas, and Hereditary Multiple Exostosis (HME) [1]. MRI
showed osteolytic lesions of the left second proximal and middle
phalanx and the proximal phalanx of the third toe [Table/Fig-4].

The patient’s left foot was prepped and draped in the usual fashion
to facilitate an aseptic field. A calf tourniquet was inflated to
250 mmHg. A 15 mL 0.75% ropivacaine hydrochloride mixed with
4 mg dexamethasone sodium phosphate was administered just
proximal to the second and third metatarsophalangeal joints. Dorsal
linear incisions were employed over the second and third digits. Al
lesions were debrided with a small bone curette [Table/Fig-5] with

fenestration using a single 1.6 mm Kirshner wire to promote bleeding.
Bone graft was harvested from the ipsilateral tibia and inserted
into each cavity left by the evacuated lesions. Two percutaneous
Kirschner wires [Table/Fig-6] were employed to stabilise the second
toe postoperatively.
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[Table/Fig-4]: Magnetic Resonance Imaging (MRI) showing multiple lucent lesions.
[Table/Fig-5]: An enchondroma within the chondral plate.

[Table/Fig-6]: Two Kirshner wires were employed to stabilise the second digit for
six weeks postoperatively. (Images from left to right)

Multi-modal treatment methods were implemented including
careful surgical technique and preparation of wound edges, even
wound approximation with minimal tension, careful resection
and insertion of the autograft fragments, and postoperative
antibiotics with antiseptic dressings to reduce the risk of infection.
Early compression therapy was employed. The specimens
[Table/Fig-7] were sent for histology, confirming the diagnosis of
enchondromatosis [Table/Fig-8]. He was allowed to weight-bear

[Table/Fig-7]: Two enchondromas. The larger fragment was resected from the
second proximal phalanx and the smaller from the second middle phalanx.
[Table/Fig-8]: The enchondroma micrograph. The fragments were submitted for
decalcification before processing and then processed as four transverse slices

in two blocks. Haematoxylin & Eosin staining at 1.25x magnification showed well
differentiated cartilaginous lesions comprising a lobulated proliferation of hypercellular
chondroid tissue. (Images from left to right)
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immediately but remained in his postoperative shoe for six weeks.
At six weeks postoperatively, X-rays were taken to confirm osseous
consolidation [Table/Fig-9] and the Kirschner wires were removed
[Table/Fig-10]. At this appointment the patient reported no pain
and his toes were no longer deformed and in normal alignment.
This continued up until his discharge appointment at 12-months
postoperatively.
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[Table/Fig-9]: Radiograph taken six weeks postoperatively immediately before
Kirshner wire removal.

[Table/Fig-10]: Clinical picture six weeks postoperatively immediately after Kirshner
wire removal. (Images from left to right)

DISCUSSION

Enchondromas are the most common tumours of the foot bones
after osteochondromas and are the most common tumours in the
long bones of the hands. When multiple enchondromas are present
the condition is called enchondromatosis, best known by the
eponym Ollier disease, named after the physician who described
it in 1898. In the presence of additional soft tissue haemangiomas,
it is called Maffucci syndrome. The lesions of enchondromatosis
arise from cartilage cell nests that have fragmented from the
central physis during the first to fourth decades of life. The
prevalence of enchondromatosis is estimated to be 1/100,000
[1]. Enchondromatosis is characterised by asymmetrical cartilage
lesions of variable distribution that cause pain, deformity, changes
to limb length, and potential malignancy [2,3].

Enchondromas are benign cartilaginous tumours arising within
long bones. When multiple lesions are present it is termed
enchondromatosis. This condition may resultin bony masses causing
deformity and bone shortening, broadening, bending or curving [1]
and usually affects the tibia, femur, phalanges, ilium or flat bones.
The association of multiple enchondromas with haemangiomas
is referred to as Maffucci syndrome [1]. The pain associated with
enchondromatosis is due to increasing pressure of the expansion
of the lesions on the surrounding bone [4], the pathologic
fracture of the surrounding cortices, malignant conversion, and
the gradual enlargement of the digits [1]. Enchondromas present
as lytic lesions with well-defined borders and varying degrees of
punctate calcifications [4] without the soft-tissue involvement and
indeterminate borders characteristic of chondrosarcomas [1].

Enchondromatosis may lead to malignancy, with the rate of
transformation reported between 20% to 50% [1]. A subtype-central
chondrosarcoma- located within the medullary cavity, may lead to
sarcomatous change in an underlying enchondroma. This malignant
degeneration appears greater in Maffucci syndrome [5]. The cause of
enchondromatosis is unknown and it seems to occur spontaneously.
It is considered non-hereditary, yet there is some evidence that it
may be an autosomal-dominant genetic trait [5]. The estimated
prevalence of enchondromatosis is reported to be 1 in 100,000 [5],
yet the true incidence may be higher, as mild phenotypes without
skeletal deformities may go undetected [6-8].

Journal of Clinical and Diagnostic Research. 2021 Apr, Vol-15(4): PD06-PD08

Steven R Edwards and Mark F Gilheany, Enchondromatosis: A Case Report

At the end of the 19" century, Ollier emphasised the asymmetrical
and random distribution of enchondromas [1]. Most often thought
of as the same condition, some authors [6] distinguish between
enchondromatosis and Ollier disease. The former affecting
mostly men and characterised by enchondromas located in the
extremities transmitted in an autosomal dominant fashion. The
latter affects mostly women and is characterised by the sporadic
unilateral distribution of enchondromas. Nevertheless, this two-
form classification is not yet accepted. Some authors have further
progressed this classification system [7]. Recently, a previously
unreported form in which there is extensive involvement of the
epiphyseal and metaphyseal regions of long bones of the lower
extremity has been described [7].

Enchondromatosis is a spontaneous, non-familial disorder [8-10]. Two
case reports [11,12], reported male patients with enchondromatosis
whose fathers had mild skeletal dysplasia. The irregular distribution
of lesions in these cases were similar to present case (our patient
also had a prior calcaneal enchondroma treated surgically). This
variant of enchondromatosis may indicate an endochondral bone
formation disorder resulting from a postzygotic somatic mutation.

Interestingly, a mutant Parathyroid Hormone 1 (PTHR 1) (R150C)
genome was expressed in the enchondromas of one-third of
unrelated patients with enchondromatosis [11]. This mutation
was found in a parental allele in one patient whose father had
atypical skeletal dysplasia. Spranger J et al., could not identify the
R150C mutation (26 tumours) nor mutation of the PTHR1 gene
(11 patients), suggesting heterogeneity of the molecular defect(s).
Little is known about the mechanisms of malignant transformation
of enchondromatosis. Four groups of researchers [13-16] reported
that the expression of the genes PTHrP, the PTHR1 along with their
downstream partner B-cell Lymphoma-2 (BCL-2) may be correlated
with malignant transformation to chondrosarcoma, however this
remains speculative.

Diagnosis of enchondromatosis is based on clinical and radiological
evaluations. Differential diagnoses may include osteochondromas,
chondrosarcomas, and HME [1]. This differentiation between
enchondromas and chondrosarcomas is important. Mirra JM
et al., reported that patients with chondrosarcoma were 12-year
older than those with enchondroma and that 97% of patients with
a chondrosarcoma reported pain, compared to only 44% with
enchondromas [17]. Murphy MD et al., reported deep endosteal
scalloping, cortical destruction, soft tissue involvement and
periosteal reactions were classical of chondrosarcoma [18].

Enchondromatosis presents with well-defined lucent lesions within
thelongbones on X-ray [1]. As the lesions expand they place pressure
on the surrounding bone resulting in cortical thinning, which may
lead to bone stress and fracture [1]. Diagnostic Ultrasonography
(US) may show soft tissue oedema, and MRI may exhibit lucent
expansile lesions. Radiographically, enchondromas exhibit sharp,
well-delineated borders compared with the irregular margins of
chondrosarcomas.

The lesions of enchondromatosis are similar to cartilage [Table/
Fig-9], with comparable amounts of chondrocytes spread in hyaline
matrix lacunae [2]. Structurally, they are nodular with connective
tissue septa and calcifications. Phalangeal enchondromatosis
lesions exhibit some mitotic activity, yet are benign [1-3]. Usually,
chondrosarcoma and enchondroma are microscopically similar, with
the presence of bi-nucleated chondrocytes required to diagnose
a chondrosarcoma [18]. Enchondroma lobules are regular and
consist of fibrous connective tissue, whereas chondrosarcoma have
irregular lobules with cellular fibrous tissue encircling the tumour [18].
Histopathology of our specimens showed well-circumscribed lobules of
hyaline cartilage encased by bone and covered with fibrous tissue.

Our specimens showed well-differentiated cartilaginous lesions
composed of lobulated hypercellular chondroid tissue. The lobules
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were separated by fibrous septa containing delicate vessels. The
chondrocytes had small pyknotic, stellate and ovoid hyperchromatic
nuclei and surrounding pale cytoplasm. No mitotic features, definite
cortical bone erosion or lamellar bone entrapment were represented.
There were no sarcomatoid areas or other features of a high grade
malignancy. Overall, the specimens were reported as well-differentiated
chondroid neoplasms consistent with enchondromatosis.

There is no consensus treatment for enchondromatosis. Kumar A et
al., recommended periodic surveillance of the brain and abdomen
for occult lesions in patients with enchondromatosis [19]. Surgery
is indicated in the case of structural complications like fractures,
growth defects and malignant change.

Tang C et al., reviewed the outcomes of curettage, curettage without
augmentation, curettage with augmentation by bone graft, and
curettage with augmentation by cement injection for the treatment
of hand enchondromas [20]. They reported high rates of non-union
with curettage in isolation (67 %) and using cement augmentation did
not improve outcomes. The group who underwent augmentation
with bone graft enjoyed the best results with a similar recovery time
to isolated curettage, albeit with the inevitable additional wound
that required healing [18]. The authors recommended 6-monthly
radiographic checks for small asymptomatic enchondromas, that
questionable lesions be graded by the Enneking staging system and
that biopsies be taken when there is a question of diagnosis [1].

The prognosis of enchondromatosis is difficult to assess [20].
Interestingly, patients with numerous lesions may have a better
prognosis than those with localised changes, as lesions confined
to one region may induce shortening of the extremity resulting in
limb asymmetry. The early onset of the disease appears to worsen
outcomes, especially if the disease begins in puberty. The early
development of enchondromas in the fingers or toes may lead to
major digital deformities.

CONCLUSION(S)

Enchondromatosis may result in stress and fracture of bone as
well as disfigurement. Debridement of the enchondromas and
insertion of calcaneal bone graft can provide reliable symptomatic
relief. In this case report, diagnosis was based on radiographic
and histopathology results. Close postoperative monitoring was
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implemented. The patient reported the complete resolution of his
symptoms by eight weeks postoperatively which continued up until
his discharge at 12 months.
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