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CASE REPORT

Leiomyosarcoma of bone arising in association with a bone infarct
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Abstract
Both primary leiomyosarcoma of bone and sarcoma arising in association with a bone infarct are rare events. In this case
report we describe for the first time a case of leiomyosarcoma arising in a bone infarct. The tumour arose in a medullary
infarct in the proximal femur of an elderly patient. As in other cases of sarcoma arising in a bone infarct, the prognosis was
poor, the patient dying within 6 months of diagnosis.
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Introduction

Bone sarcoma arising secondary to infarction is a rare
but well-documented entity.1–3 Whether there is a
causal association between bone infarction and sar-
coma formation is not certain. It has been suggested
that sarcomas arise by malignant transformation of
reparative tissue within the infarcted bone. Sarcoma
formation has been reported in association with both
primary (idiopathic) bone infarcts as well as bone inf-
arcts occurring secondary to a known underlying
cause.

Leiomyosarcoma is a malignant smooth muscle
tumour which very rarely occurs as a primary tumour
of bone.4–6 In this report, we document the first case
of a leiomyosarcoma of bone arising in association
with a medullary bone infarct.

Case report

A 73-year-old man was admitted as an emergency
after sustaining a subtrochanteric pathological frac-
ture of his right femur; there was no previous history
of limp or leg pain. Plain radiographs revealed a large
mixed lytic and sclerotic lesion in the subtrochanteric
region with loss of the medial cortex and permeative,
ill-defined margins proximally (Fig. 1). The fracture
was stabilised using a dynamic hip compression screw
and plate. At the time of surgery, the fracture was
noted to be associated with a large soft tissue mass,
and bone biopsy at that time suggested a high-grade
malignant spindle cell tumour, most likely a primary

bone sarcoma. Further staging and screening investi-
gations for metastatic disease including chest X-ray
and CT, abdominal ultrasound, bone scan, blood
biochemistry/haematology and estimation of serum
prostate specific antigen levels were negative. The
patient was referred to the NOC, Oxford, and under-
went wide resection of the right proximal femur and
reconstruction using a custom made hip endopros-
thesis with a bipolar head (Stanmore, UK). Although
clear margins of the removed bone segment were
noted histologically, some concern was raised about
microscopic margins in the soft tissue component
and the patient had radiotherapy postoperatively.
Histological findings were in keeping with those of
primary leiomyosarcoma of bone. The patient died
5 months later.

Radiological findings

Plain X-rays and magnetic resonance imaging (MRI)
showed a large destructive osteolytic lesion in the
proximal femur. The lytic area was permeative,
poorly defined and associated with an area of
increased density on plain X-rays (Fig. 1). In addition
to the bone tumour, MRI of the right leg showed a
soft tissue mass measuring 9 × 9 × 6 cm in diameter
adjacent to the proximal femur on its medial and
anterior aspects, the tumour displaced but did not
invade the superficial femoral vessels; there were no
skip lesions. The radiological differential diagnosis
included metastatic carcinoma, lymphoma and
primary bone sarcoma.
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Pathological findings

Grossly, the tumour was large and composed of firm
pale tissue containing areas of haemorrhage and
necrosis. An area of bone sclerosis was noted within
the tumour which was present beneath the plate on
the surface of the bone as well as within the track of
the dynamic hip compression screws. The tumour
measured 11 × 10 × 7 cm in maximum dimension
and extended into surrounding tissue anteriorly and
medially (Fig. 2).

Histological examination showed that the tumour
was highly cellular and composed mainly of spindle-
shaped cells arranged in fascicles (Fig. 3a). The
spindle-shaped tumour cells had elongated vesicu-
lar, blunt-ended nuclei with prominent nucleoli; the
cytoplasm was eosinophilic and contained small,
often paranuclear vacuoles. Mitotic activity was
brisk (up to five per ten high power fields) (Fig. 3b).
The degree of cellularity, nuclear pleomorphism
and amount of necrosis was variable in different
parts of the tumour. In addition to a fascicular pat-
tern of growth, a storiform pattern was also seen
focally in parts of the tumour. Immunohistochemis-
try showed that the tumour cells were positive for
vimentin, muscle-specific actin, smooth muscle
actin and desmin (Fig. 3c). There was no staining
for cytokeratin, S100 protein or epithelial

membrane antigen. Tumour cells were also positive
for proliferating cell nuclear antigen. The tumour
infiltrated medullary bone and extended through
the cortex into surrounding soft tissues. Adjacent to
the tumour, there was a distinct area of medullary
bone infarction, consisting of sclerotic necrotic bone
showing loss of osteocyte nuclei from lacunae (Fig.
3d). On the basis of morphological and immunohis-
tochemical findings, the tumour was diagnosed as a
primary leiomyosarcoma of bone arising in associa-
tion with a medullary bone infarct; this diagnosis
was confirmed by the UK National Bone Tumour
Panel.

Discussion

Although leiomyosarcoma is an extremely rare pri-
mary tumour of bone, over 60 cases have been
described in the literature1,2,4,8,9,11–15 To our knowl-
edge, this is the first report of a leiomyosarcoma arising
in association with a bone infarct. 

Primary leiomyosarcomas of bone have been
reported to occur over a wide age range. The main
differential diagnosis is metastatic leiomyosarcoma,
the primary tumour usually being uterine or gas-
trointestinal tract in origin. It has been suggested that
primary osseous leiomyosarcomas arise from vascular
smooth muscle cells within bone. Differentiation
between a primary bone leiomyosarcoma and a lei-
omyosarcoma arising in soft tissue around bone may
also prove difficult, particularly where the tumour

Fig. 1. Preoperative radiograph of the proximal femur showing
a subtrochanteric pathological fracture and a large, poorly

  defined lytic and sclerotic lesion.

Fig. 2. Gross appearance of the tumour in the proximal femur.
The tumour extends along the screw tracts and has infiltrated

 through the medial cortex into the surrounding soft tissues.
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involves bones of the nasal or oral cavity. Primary lei-
omyosarcoma has been reported in long tubular
bones of the extremities, bones of the axial skeleton
and craniofacial bones, but has been noted most
commonly in the femur. The fact that most leiomyo-
sarcomas have been reported in the distal femur,
where medullary infarcts are not uncommonly found,
is worthy of note. Leiomyosarcoma occurring sec-
ondary to radiation therapy has also been described;
this is of interest as radiation therapy can cause bone
infarction. 

Radiologically, leiomyosarcomas of bone are
poorly defined and mainly osteolytic with a perme-
ative or moth-eaten pattern of bone destruction;
sclerotic areas are not usually found within primary
or metastatic leiomyosarcomas involving bone. MRI
and bone scans are used to stage the lesion and other
radiological investigations are useful in excluding the
possibility of metastatic disease. The histological dif-
ferential diagnosis of leiomyosarcoma includes other
malignant spindle cell tumours of bone such as fibro-
sarcoma, malignant fibrous histiocytoma and meta-
static spindle cell carcinoma. The diagnosis of
leiomyosarcoma is established (as in the present case)
by immunohistochemical demonstration of a smooth
muscle actin and other muscle markers on tumour
cells. Electron microscopy can also be used to

demonstrate ultrastructural evidence of smooth
muscle differentiation of tumour cells. 

Bone infarction is usually post-traumatic or idio-
pathic in nature, but can occur secondary to a variety
of other conditions including decompression sick-
ness and sickle cell anaemia. Sarcoma arising at the
site of a bone infarct is a well-described
entity.1–3,16–19 The most common type of sarcoma
associated with bone infarction is a malignant
fibrous histiocytoma. Osteosarcoma, fibrosarcoma,
angiosarcoma and malignant epithelioid haeman-
gioendothelioma have also been reported. The inci-
dence of sarcoma development in association with a
bone infarct is low (0.6–1%). Most cases arise in
adults, generally older than 40 years, and there is a
slight male predominance. This complication has
been reported to occur disproportionately in black
patients (36% of cases in the review by Torres and
Kyriakos16). Pain is the most common presenting
symptom. Sarcomas have arisen in bone infarcts
occurring secondary to radiation treatment and in
this regard it should be noted that leiomyosarcoma
of bone has been reported to have arisen following
radiation treatment for a squamous carcinoma and
mediastinal seminoma, a long latency period
between treatment and sarcoma development being
noted in both cases.10

Fig. 3. Photomicrograph of the tumour in the proximal femur showing the morphological features of the tumour under (a) low-power
and (b) high-power. The tumour has a fascicular pattern and is composed of spindle-shaped cells showing brisk mitotic activity. In
keeping with the diagnosis of leiomyosarcoma, the tumour cells express smooth muscle actin (c). The tumour arose in association with
a sclerotic medullary bone infarct (d). (a,b,d) Haematoxylin and eosin, original magnification, × 200, × 400, × 600, respectively;

(c) immunoperoxidase, original magnification, × 300.
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It has been suggested that the pathogenesis of
sarcomas arising in association with a bone infarct is
the continuing reparative process, including vascular
proliferation, that occurs around an area of osteone-
crosis. Sarcomas are also known to arise in other
lesions in which bone necrosis and continuing repar-
ative changes are noted, including chronic osteomy-
elitis, laparotomy scars and radiation tissue damage.
Bullough et al.,20 in their study of 19 cases, noted that
an area of bone infarction is frequently not replaced
by normal tissue and that it is often surrounded by a
rim of collagenous connective tissue. It has been
estimated that in decompression workers the time
interval between the event of bone infarction and
sarcoma development is between 8 and 24 years. As
in the present case, where there was no known predis-
posing cause for bone infarction, most cases of
infarct-associated sarcoma have arisen in idiopathic
medullary bone infarct. 

In general, survival following sarcoma develop-
ment in association with a bone infarct is poor.1–3

Primary leiomyosarcoma of bone itself is known to
behave aggressively and is associated with the poor
prognosis, so it is not surprising that survival was not
prolonged in our case. The surgical treatment of
leiomyosarcoma of bone is similar to that of other
primary malignant bone tumours. The role of adju-
vant treatment and its effect on long-term prognosis
needs to be evaluated. 
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