
Int Surg 2019;104:196–202
DOI: 10.9738/INTSURG-D-15-00183.1

Breast Leiomyosarcoma: A Systematic Review

and Recommendations for Management

Mohammed Iyoob Mohammed Ilyas1, Sharique Nazir2, Philip Q. Xiao3

1Department of Surgery, University of Arizona, Tucson, Arizona, USA

2Department of Minimally Invasive and Bariatric Surgery, Lutheran Medical Center, Brooklyn, New York, USA

3Department of Pathology, Brooklyn Hospital Center, Brooklyn, New York, USA

Background: Leiomyosarcomas of breast are very rare tumors, with only 54 cases reported

in the literature to date.

Methods: We report a case of leiomyosarcoma in a 52-year-old woman who presented with

a painless left breast mass in the upper outer quadrant of her left breast. It measured about

6 cm in diameter and was located within the breast parenchyma with no skin involvement.

Mammogram was suggestive of BI-RADS IV lesion, and core biopsy of the lesion was

inconclusive.

Results: Histopathology and immunohistochemistry of the excision biopsy of the mass

confirmed the diagnosis of leiomyosarcoma approaching the specimen margins. The

patient underwent simple mastectomy, which did not reveal any residual tumor or

additional lesions. Follow-up for a year after her mastectomy did not show any local or

systemic recurrence.

Conclusions: We reviewed the literature and summarize our findings as recommendations

for management of leiomyosarcoma of breast.

Key words: Leiomyosarcoma – Breast cancer – Sarcoma breast, Immunohistochemistry –
Mammogram – Radiation therapy

Sarcomas of the breast are a heterogeneous group

of malignant tumors arising from the breast

stromal cells. They account for less than 1% of all

malignant lesions arising from breast. The most

common subtypes of breast sarcoma include

angiosarcoma, liposarcoma, malignant fibrous
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histiocytoma, fibrosarcoma, and leiomyosarcoma.
Leiomyosarcomas of the breast are extremely rare
tumors, with only 54 cases reported in the entire
literature to date.

Case Presentation

We report on a 52-year-old woman with a diagnosis
of leiomyosarcoma in her left breast. She presented
with a solitary, painless breast lump of 6 months’
duration without any other local or systemic
symptoms. Her past medical, social, and family
histories were noncontributory. Clinical examination
revealed a 6-cm firm mass in the upper outer
quadrant of the left breast. The mass was located
within the breast tissue, free from skin and chest
wall, and did not involve the nipple-areolar com-
plex. Ultrasonography of the mass showed a well-
circumscribed, heterogeneous, and hypoechoic mass
measuring 5 cm in diameter. Mammography classi-
fied the lesion as a Breast Imaging Reporting and
Data System (BI-RADS) score of IV. Core biopsy was
performed but was inconclusive. In light of high
clinical suspicion, the mass was surgically excised
with wide margins. Histopathology diagnosis of
high-grade leiomyosarcoma with vascular invasion
was rendered, and sarcoma was less than 1 mm
from the surgical margins. Hence, simple mastecto-
my was performed. The final pathology did not
show any residual tumor or additional lesions. The
patient was followed up for 12 months and was
found to have no recurrence and is clinically well.

Discussion

Primary sarcomas of the breast are nonepithelial
malignancies of the breast with an estimated SEER
(Surveillance, Epidemiology and End Results Pro-
gram of the National Cancer Institute) database
incidence of 4.5 cases per 1 million women.1

Leiomyosarcoma subtype represents 2.5% to 6% of
all primary breast sarcomas. Primary breast sarcoma
was first described in 1887, and the first case of
leiomyosarcoma was published by Crocker and
Murad2 in 1968. It was initially reported as
fibrosarcoma and was then characterized appropri-
ately as leiomyosarcoma based on optical and
electron microscopy findings.

Primary sarcomas of breast arise de novo, whereas
secondary sarcomas result from previous radiother-
apy or after chronic lymphedema. The origin of
leiomyosarcoma of breast is unknown and is

postulated to originate from the smooth muscle
cells of the lactiferous ducts or blood vessels, or the
erector pili muscle at the periphery of the areola.
Clinical information about leiomyosarcomas of the
breast is limited by the rarity of their occurrence. As
a result, case reports are the only available literature
on primary breast leiomyosarcoma. Literature
search for leiomyosarcoma of the breast from the
PubMed, Embase, and Google Scholar databases
showed only 54 cases to date (Table 1). Our review
also included non–English-language literature in
view of the rarity of this tumor.

Leiomyosarcomas of breast present clinically as a
large, painless, firm mass within the breast. They are
typically found in postmenopausal women, al-
though several case reports describe younger
patients (age 18–37 years; Table 1).11,17,19,30,37,42,47,55

The mean age of the patients was 56.1 years (range,
18–80 years) in our review. The size of the mass at
presentation varied from 0.9 to 23 cm, with a mean
size of 5.6 cm. Imaging modalities were not very
specific and were more often suggestive of a
hypoechoic, heterogeneous mass or phyllodes tu-
mor on both ultrasound and mammogram. Similar-
ly, magnetic resonance imaging evaluation was also
nonspecific and was more often suggestive of
phyllodes tumor, demonstrating a phyllode-shaped
hypointense mass on T1 imaging and intermediate/
heterogenous intensity on T2 imaging.

Fine-needle aspiration cytology (FNAC), core
biopsy, incisional biopsy, or excisional biopsy was
performed in 34 patients (63%) to obtain preopera-
tive tissue diagnosis. FNAC of the mass was
reported preoperatively in 18 reported cases and
showed sarcomatous cells in 11 of them (61%). Other
FNAC features of leiomyosarcoma breast include
the following: histiocytic-like plump spindle cells,
abundant vacuolated cytoplasm, and large hyper-
chromatic nuclei with irregular nuclear contours
and nucleoli.28 But features that overlap with
malignant fibrous histiocytoma, metaplastic carci-
noma, and high-grade phyllodes tumor make
subtype-specific diagnosis with FNAC difficult.
Core biopsy was also found to be more nonspecific
and showed spindle cell neoplasms (Fig. 1). Excision
biopsy was shown to be more specific, with 7 of the
8 patients who underwent excision biopsy receiving
their final diagnosis with it (87.5%). Ultrasound-
guided suction biopsy has also been shown to
provide a specific preoperative diagnosis of leio-
myosarcoma.49 Histopathology of the final resected
specimen showed the tumor to be composed of
pleomorphic and hyperchromatic spindle-shaped
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cells arranged in an interdigitating fascicle, with
mitoses within tumor cells ranging from 2 to 50 per
10 high-power fields (Fig. 2).

Since 1984 immunohistochemistry has been
shown to be essential in confirming a diagnosis.
The most consistent proteins identified with immu-
nohistochemistry include muscle-specific or smooth
muscle actin and vimentin. Desmin was the third
most common protein reported to be positive but
has also been reported to be negative with immu-
nohistochemistry in a few cases.25,26 Metaplastic
carcinoma also exhibits a prominent sarcomatous
component, and some leiomyosarcomas have epi-
thelioid features. And leiomyosarcomas of the
breast need to be differentiated from metaplastic
carcinoma with mesenchymal metaplasia, which
has an adenocarcinomatous component.50 Stromal
component of metaplastic carcinoma is positive for
cytokeratin, vimentin, and S100. Another cytopatho-
logic differential diagnosis is myoepithelial carcino-
ma. Leiomyosarcoma and myoepithelial carcinoma
are positive for actin; S100 and focal cytokeratin
expression suggests a diagnosis of myoepithelial
carcinoma. Other cytopathologics differentials in-
clude pleomorphic lobular carcinoma, melanoma,
and metastatic lesions within the breast. Morpho-
logically and immunohistochemically, primary and
secondary breast leiomyosarcomas are identical,
and hence a thorough workup to exclude other
organ involvement is mandatory.51,52

Surgery has been the only accepted curative
treatment option. As with other sarcomas, adequate

surgical margins are essential. Simple mastectomy

with or without axillary lymph node biopsy or

lymphadenectomy was performed in 51.9% of
patients (28 patients), wide local excision in 27.8%

(15 patients), and radical or modified radical mastec-

tomy in 20.3% (11 patients). Axillary lymph node

evaluation was performed in 20 patients (36.3%) as

part of mastectomy or with wide local excision, and it
was not positive for malignancy in any of them. Local

recurrence was recorded in 7 patients (12.7%), with 6

of the recurrences reported after wide local excision

with resection margins varying from 5 mm to 2 cm,

and occurred between 18 months and 4 years after

excision. Local recurrence after mastectomy has only
been reported in a case of locally advanced leiomyo-

sarcoma of breast involving the pectoral muscles.27

Systemic recurrence has been reported in 7 patients

(12.7%) and has been shown to occur in liver, lung,

brain, bones—including lumbar spine—and in con-

tralateral breast.

The size of the primary tumor or the type of

excision (local excision or mastectomy) does not

appear to affect prognosis, although this is difficult
to ascertain based on case reports only. Also,

because of the rarity of its incidence, consensus

recommendations on surgical resection margins are

not available. Fujita et al42 from their review of the

data recommend a 3-cm margin as an adequate
margin, although such margins may not be possible

in all cases.42 No role for lymph node evaluation has

been noted unless the preoperative diagnosis of

leiomyosarcoma is not certain. Mitotic activity of the

Fig. 1 Microscopic examination reveals tumor composed of

hypercellular spindle cells resembling smooth muscle with

moderate to severe nuclear pleomorphism (hematoxylin-eosin,

original magnification 310).

Fig. 2 Higher-power magnification showed osteoclast-like giant

malignant cells with bizarre nucleus and high mitotic activity

(hematoxylin-eosin, original magnification 340).
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tumor also does not appear to be of any prognostic
value.26

Data on adjuvant chemotherapy are limited, with
9 of the reported patients having had either
chemotherapy or radiotherapy. No treatment rec-
ommendations could be deciphered from these
reports on adjuvant chemotherapy or radiotherapy,
and they need to tailored to individual cases in
liaison with medical oncologists.
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