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Primary Leiomyosarcoma of the Proximal Tibia
Case Report and Review of the Literature
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affects the soft tissues of the body, such as the uterus,

gastrointestinal system, and the soft tissues of the ex-
tremities. Primary leiomyosarcoma of the bone is a very rare
tumor that affects the metaphysis of long bones, especially
the distal femur and proximal tibia. Leiomyosarcoma has
a radiologic aggressive pattern. The diagnosis is based on
microscopic features (elongate and spindled tumor cells) and
immumohistochemical and ultrastructural study.

l eiomyosarcoma is a malignant entity that commonly

Case Report

A 42-year-old female presented with a five-month history
of pain and mild swelling in the left proximal leg. The pain
initially occurred solely at night and kept the patient awake.
Gradually, she experienced more pain during the day that
was exacerbated by walking. The pain was relieved with
nonsteroidal anti-inflammatory drugs (NSAIDs). The patient
did not complain of any numbness or tingling in the lower
extremity nor of any fevers, night sweats, or weight loss.
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There was no previous history of cancer, benign tumors,
prior surgeries, allergies, or infections. Her father had a
history of renal cell carcinoma. The patient never smoked
or drank alcohol socially. She had traveled to Jamaica one
year prior to presentation.

Physical examination revealed mild, localized swelling
of the proximal medial left leg that was associated with
minor tenderness. The patient had full range of motion
about her left knee, hip, foot, and ankle. Motor and sen-
sation evaluations were normal in all of her extremities.
She walked with a minor antalgic gait. The pulses were
normal in the lower extremity, and she had no palpable
Ilymph nodes in her left groin, popliteal fossa, axilla, or
neck. A complete blood count, chemistries, coagulation
analysis, erythrocyte sedimentation rate (ESR), and C-re-
active protein (CRP) were normal. Radiographic studies
were performed that included plain films (Fig. 1), magnetic
resonance (MR) images (Fig. 2), and computed tomogra-
phy (CT) scans. Radiographic evaluation with plain films
revealed a permeative, moth-eaten lesion of the left proxi-
mal tibia. The lesion was not associated with a periosteal
reaction. It appeared to be associated with reactive scle-
rosis or ossification (Fig. 1). Magnetic resonance images
demonstrated a minor degree of extraosseous extension.
The lesion was iso-intense to muscle (intermediate signal
intensity) on T1-weighted images and hyper-intense on
T2-weighted images (Fig. 2). Axial T1-weighted images
demonstrated cortical erosion and total marrow replace-
ment by the lesion. Marrow fat was completely replaced.
Computed tomography images demonstrated reactive
sclerosis and confirmed other radiological findings, such
as cortical destruction, total replacement of marrow fat by
the lesion and absence of a periosteal reaction. There was
increased uptake in the left proximal one-third of the tibia
on the bone scan. There were no other areas of abnormal
uptake.
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Figure 1 Plain film demonstrating a permeative, moth-eaten lesion
of the left proximal tibia with reactive sclerosis or ossification.

Contrast enhanced CT of the abdomen and pelvis were
normal. There was an intra-uterine device (IUD) identified
within the uterus. Chest CT revealed a nonspecific 5 mm pul-
monary nodule in the lower left lobe and borderline enlarged
axillary lymphadenopathy. Based on the initial radiographic
evaluation, the case was interpreted as a malignant-appear-
ing, permeative mixed sclerotic and lytic lesion in the left
proximal tibia. Malignant and metastatic processes, infec-
tions, and metabolic processes were all considered as part

of the differential diagnosis.

An open biopsy was performed and analyzed (Fig. 3A).
Light microscopic examination revealed a low to interme-
diate grade malignant spindle cell neoplasm infiltrating the
marrow and permeating the preexisting bone trabeculae
(Fig. 3B). The tumor cells were elongated and spindled, with
cigar-shaped nuclei having blunt ending and eosinophilic
cytoplasm (Figs. 3C and D). The cells were arranged in
bundles with fascicles frequently intersecting at right angles.
The tumor cells were pleomorphic with hyperchromatic,
atypical nuclei and three to four mitoses per high power
field (Fig. 3D).

Immunohistochemical studies demonstrated the expres-
sion of vimentin, smooth muscle actin (SMA), actin (HHEF-
35), and caldesmon. The tumor cells did not stain for keratin,
S-100, desmin, CD-34, CD-31 or CD 68. Estrogen and
progesterone receptors were negative. The final diagnosis
was primary leiomyosarcoma of bone of low to intermediate
grade.

Treatment and Discussion

Leiomyosarcoma is a malignant, smooth muscle neoplasm
that most commonly arises in the soft tissues of the body.
The uterus, gastrointestinal tract, retroperitoneum, and
extremity soft tissues are the most common sites. Primary
leiomyosarcoma of bone is an extremely rare entity; it ac-
counts for less than 0.1% of primary bone tumors analyzed
by biopsy.! Only approximately 100 cases have been reported
up to 2005.%* The number of reported cases has increased
recently as diagnostic techniques using immunohistochemi-
cal examination have improved.’ The disease affects males
and females equally over a wide age distribution. Patients
have ranged from 9 years to 80 years of age.® Most patients
with leiomyosarcoma of bone present with pain, swelling
and, occasionally, a palpable mass.” Approximately 50%

Figure 2 A, MRI, Axial
T1-weighted MRI demon-
strating a cortical erosion
and minimal extraosseous
extension. The marrow bone
is entirely replaced by lesion.
B, Axial T2-weighted MRI
demonstrating a permeative
lesion of high signal intensity
with surrounding soft tissue
edema.



Bulletin of the NYU Hospital for Joint Diseases 2008;66(1):49-53 51

of cases have occurred around the knee, originating from
the distal femur or proximal tibia.* Less common anatomic
sites of origin have included the proximal humerus, pelvis,
spine, jaw, facial bones, talus, sternum, ribs, scapula, and
fibula.!+78

The radiographic presentation of primary leiomyosar-
coma of bone is most commonly that of a nonspecific ma-
lignant bone lesion. Plain radiographs usually demonstrate
a permeative or moth-eaten pattern of bone destruction
although geographic patterns have been reported mostly
in association with low grade, less aggressive lesions.” The
tumor is usually associated with an indistinct margin, and
penetration of the cortex may be observed (Fig. 1). Periosteal
reaction is absent in most cases. There are no intra-lesional

calcifications or ossifications. In the patient reported here,
there was significant reactive sclerosis associated with the
lesion. This feature has not been typically reported in asso-
ciation with this entity. Reactive sclerosis is often seen with
lymphoma, metastatic carcinoma, osteosclerotic myeloma,
Ewing’s sarcoma, and osteomyelitis. Pathological fractures
occur in approximately 20% of patients.’

Based on the patient’s age and clinical and plain radio-
graphic presentation, it was believed that the most likely
differential diagnoses included lymphoma, metastatic car-
cinoma of unknown primary origin, and osteosclerotic my-
eloma. Osteosarcoma was thought to be unlikely when given
the age of the patient and the absence of any predisposing
factors, such as a history of radiation or Paget’s disease.’

Figure 3 A, Gross specimen, proximal tibia. B, Spindle shaped tumor cells arranged in interlacing fascicles with moderate nuclear atypia
and is permeating the preexisting bone. C, The tumor cells are spindle shaped with cigar shaped, blunt ended nuclei and eosinophilic
cytoplasm. One mitotic figure in the center. D, Tumor giant cells with multiple bizarre nuclei and eosinophilic cytoplasm, with cigar-

shaped nuclei in the center.
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Figure 4 Intraoperative photograph of modular segmental proxi-
mal tibia endoprosthesis, courtesy of Howmedica, Inc., Mahwah,
New Jersey.

Also, the neoplasm did not demonstrate any ossification on
the CT scan. Fibrosarcoma and malignant fibrous histiocy-
toma (MFH) usually occur in patients older than 50 years
of age. These conditions present as permeative, moth-eaten
lesions and have a predilection for the distal femur and proxi-
mal tibia. They are not typically associated with extensive
reactive sclerosis.'

Primary leiomyosarcoma of bone was thought to be less
likely, because it is an extremely rare entity and has not been
reported to be associated with reactive sclerosis. Osteo-
myelitis can be associated with reactive sclerosis although
bone infections usually demonstrate some preservation of
marrow fat on MR images. In this case, there was complete
replacement of marrow fat, an observation that is most
consistent with neoplastic growth. Lymphoma may appear
quite similar to leiomyosarcoma on plains films although it
more frequently manifests with a pathological fracture. It
is typically associated with a larger soft tissue component.!!
Lymphoma also tends to have low signal intensity on T1-
weighted MR images, as opposed to intermediate attenuation
of the lesion in this case.® Paget’s disease affects the pelvis
and is associated with trabecular thickening, not reactive
sclerosis. The marrow is not replaced with this entity.

Computed tomography and MRI analysis were useful in
this case to establish the degree of cortical penetration, soft
tissue extension, and intramedullary extent. These features
are often poorly visualized on plain radiographs but provide
important information for surgical planning and prognosis.
In this patient, permeative destruction of the cortex and a
small soft tissue component was identified. Computed to-
mography was also useful to confirm the presence of reactive
sclerosis, as well as the absence of internal mineralization
(calcification and ossification) that are typically seen in other
neoplasms, such as chondrosarcoma and osteosarcoma,
respectively.

Magnetic resonance images are nonspecific for leiomyo-
sarcoma of bone (Fig. 2). Similar to other types of sarcomas
and neoplasms involving bone, T1-weighted images usu-
ally demonstrate a lesion that appears iso-intense to muscle.
T2-weighted images show heterogeneous areas of high and
low signal intensity.’ As with this lesion, the marrow fat is
replaced by tumor, and there is minimal soft tissue edema.
These are features that generally help to distinguish neoplasm
from osteomyelitis.” Bacterial osteomyelitis, may present
as a permeative lesion on MRI, due to associated extensive
edema; however, there is usually preservation of marrow fat
in the area of permeation (reflecting bony edema) and more
significant soft tissue edema. Since the radiographic studies
are nonspecific, the definitive diagnosis, ultimately, requires
histological and immunohistochemical analysis.

Histologically, primary leiomyosarcoma of bone is char-
acterized as a spindle cell sarcoma. The elongated cells are
arranged in interlacing bundles or fascicles, with acidophilic
cytoplasm and “cigar-shaped,” blunt-ended nuclei (Fig. 3D).
Most primary leiomyosarcomas of bone are high grade le-
sions. In a review of 33 cases, Antonescu and colleagues*
reported an incidence of 66% high grade cases, 21% interme-
diate cases, and 12% low grade cases. The study also reported
an average of five to six mitotic figures per 10 high powered
fields. This patient’s histological samples demonstrated a low
to intermediate grade spindle cell sarcoma with three to four
mitotic figures per 10 high powered fields.

Three other diseases in the differential diagnosis also fall
into the category of spindle cell sarcomas: malignant fibrous
histiocytoma, fibrosarcoma, and osteosarcoma. Although ra-
diographically and histologically similar to the other spindle
cell sarcomas, leiomyosarcoma is immunohistochemically
distinct.!!12 This rare neoplasm always demonstrates expres-
sion of smooth muscle actin and vimentin. It usually stains
positive for common muscle actin (HHF-35) and caldesmon,
as was the case for our patient. Only 50% of tumors are posi-
tive for desmin.> Our patient lacked desmin expression. Also,
there was no osteoid production as seen in osteosarcoma.

The patient’s characteristic immunohistochemical stain-
ing pattern confirmed the diagnosis of leiomyosarcoma,
but further tests were necessary to determine if the bone
neoplasm was primary or metastatic. In general, whenever a
diagnosis of leiomyosarcoma is made, further investigation
is important because extraosseous leiomyosarcoma from the
uterus or gastrointestinal tract may metastasize to bone. In
this case, CT scans of the abdomen and pelvis were negative
for other disease sites.

The surgical treatment of this rare neoplasm, in most
cases, has been surgical resection with wide, tumor-free
margins although some patients with low grade lesions have
been successfully managed with curettage and cryosurgery.*
This tumor’s sensitivity to radiation is limited. Radiation
may be useful as an adjuvant for eradication of microscopic
disease, particularly in anatomic areas, such as the spine,
where it is difficult to remove the entire lesion.'® Pre- and
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postoperative chemotherapy have been recommended for
high grade tumors although the survival rate of patients
with and without chemotherapy and radiation treatment
has not differed significantly. Antonescu and associates*
reported a 51% metastatic rate and 60% survival rate at 5
years for patients with intermediate to high grade lesions.
There was 100% survival at 5 years for patients with low
grade lesions.

Treatment entailed a radical resection of the left proximal
tibia, followed by reconstruction with a special modular
segmental proximal tibia endoprosthesis that included a
hinged total knee component (Fig. 4). A medial gastrocne-
mius rotational flap was utilized to reconstruct the extensor
mechanism of the knee. The flap aids with soft tissue re-
construction, and the coverage it provides for the prosthesis
helps to protect against infection. Routine use of gastrocne-
mius flaps has drastically improved results, reducing acute
infection rates and amputations following resection to less
than 10%.'41

Postoperative analysis of the resected specimen confirmed
the diagnosis of leiomyosarcoma diffusely permeating bone
and bone marrow in the patient. The tumor extended to the
subchondral end plate and infiltrated the cortex focally. Some
of the bone trabeculae were necrotic but, overall, there was
minimal necrosis. The tumor cells were pleomorphic with
hyperchromatic, atypical nuclei and three to four mitoses
in 10 high power fields (Fig. 3D). The histology was con-
sistent with a low grade spindle cell sarcoma, and, as such,
no chemotherapy was recommended at that point in time.

There were no postoperative complications. The patient
was followed with chest CT scans. Four months following
the resection, the pulmonary nodule present on initial scans
appeared to increase in size. An additional pulmonary nod-
ule in the lingula was also noted. The patient subsequently
underwent a thoracotomy and pulmonary metastasectomy.
The pulmonary nodules were consistent with metastatic
leiomyosarcoma. The pulmonary nodules were analyzed
and compared with the original specimens. The tumor was
reclassified as an intermediate grade tumor. The patient was
treated with Doxil® (reformulated version of doxorubicin)
every 3 weeks for 6 cycles although there is no standard
approach for the chemotherapy treatment of metastatic leio-
myosarcoma. In addition, there is no definitive evidence as
to the efficacy of chemotherapy to treat this disease.* There
has been no local or systemic recurrence over a period of
29 months after resection of the pulmonary metastases. The
patient is pain free. She has full flexion and extension of her
knee, with grade 5 motor strength in extension. There are
no activity limitations.

Overall, the functional objective of surgical resection
and reconstruction to treat tumors in the proximal tibia is
to achieve extensor strength. A study of 55 patients, who
underwent the same type of endoprosthetic reconstruction,

reported good to excellent results in 87% of patients, char-
acterized by less than or equal to 20° extension lag.'* Five-
and ten-year survival rates for modular segmental proximal
tibia endoprostheses have been reported to be 85% and 69%,
respectively. Most revisions have been secondary to aseptic
loosening or infection.

Disclosure Statement

None of the authors have a financial or proprietary interest in
the subject matter or materials discussed in the manuscript,
including, but not limited to, employment, consultancies,
stock ownership, honoraria, and paid expert testimony.

References

1. Miura K, Hatori M, Hosaka M, et al. Primary leiomyosarcoma
with the invasion into the intertrabecular space of bone: a
case report and the review of the literatures. Clin Imaging.
2001;25:209-14.

2. Jeanrot C, Ouaknine M, Anract PH, et al. Primary bone report
of five cases and review of the literature. J Bone Joint Surg
Br. 2001:83:282.

3. Bouaziz M, Chaabane S, Mrad K, et al. Primary leiomyosar-
coma of bone: report of four cases. J Comp Assist Tomogr.
2005;29(2):254-9.

4. Antonescu CR, Erlandson RA, Huvos AG. Primary leiomyo-
sarcoma of bone: clinicopathologic, immunohistochemical,
and ultrasctructural study of 33 patients and a literature review.
Am J Surg Pathol. 1997;21:1281-94.

5. Goto T, Ishida T, Motoi N, et al. Primary Leiomyosarcoma
of the femur. J Orthop Sci.2002;7:267-73.

6. Greenspan A, Remagen W. Differential Diagnosis of Tumors
and Tumor-Like Lesions of Bones and Joints. Philadelphia:
Lippincott-Raven, 1998.

7. Shen SH, Steinbach LS, Wang SF, et al. Primary leiomyosar-
coma of bone. Skeletal Radiol. 2001;30:600-3.

8. DaSilvaL, Mejjad O, Krzanowka K, et al. Leiomyosarcoma
of the tibia: report of a case. Rev Rhum Engl Ed. 1997
Dec;64(12):835-8.

9. Kricun ME. Imaging of Bone Tumors. Philadelphia: WB
Saunders Co., 1993.

10. Dorfman H, Bogdan C. Bone Tumors. St. Louis: Mosby, 1998,
pp. 492-555.

11. Misgeld E, Wehmeier A, Kromeke O, et al. Primary non-
Hodgkin’s lymphoma of bone: three cases and a short review
of the literature. Ann Hematol. 2003;82:440-3.

12. Delepine F, Delepine G, Belarbi L, et al. Diagnosis and treat-
ment of malignant bone fibrohistiocytoma. Ann Med Interne
(Paris). 2001;152(7):437-45 (French).

13. Sasaguri T, Tanimoto A, Kimura S, et al. Primary leiomyosar-
coma of the vertebra: case report and review of the literature.
Pathol Int. 2004;54:73-6.

14. Bickels J, Wittig JC, Kollender Y, et al. Reconstruction of
the extensor mechanism after proximal tibia endoprosthetic
replacement. J Arthroplasty. 2001;16:856-62.

15. Wodajo F, Bickels J, Wittig JC, et al. Complex reconstruction
in the management of extremity sarcoma. Curr Opin Oncol.
2003;15(4):304-12.



