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Abstract
Sarcomas of the breast are rare and comprise less than 1% of mammary cancers.

Myxofibrosarcoma as an unusual variant of malignant fibrous histiocytoma in the breast
and during pregnancy has not previous been reported in the literature. We present the
case of a 32-year-old woman with a rapidly growing subcutaneous left breast mass that
appeared during her first pregnancy. After ultrasonography and core needle biopsy, she
underwent a modified radical mastectomy. Pathologic examination revealed a
multinodular subcutaneous mass with characteristic microscopic features consistent with
myxofibrosarcoma. Immunohistochemistry findings supported the diagnosis and
excluded other differential diagnoses. There has been no consensus about proper
management and surveillance in these rare groups of malignancies, however wide local
excision and adjuvant treatment for moderate and high grade tumors are recommended.
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Introduction
Mammary sarcomas are a rare,

heterogeneous group of malignant
neoplasms that more frequently affect
the female breast. According to data
from the Surveillance Epidemiology
and End Results (SEER) database,
the annual incidence is 4.6
cases/million women.1 Predisposing
factors that include irradiation for
breast carcinoma or foreign bodies
are considered risk factors for the

development of stromal sarcoma.
Primary sarcomas in the breast are
classified as other anatomic sites
according to their pattern of growth
and cell of origin. Angiosarcoma,
malignant fibrous histiocytoma
(MFH), fibrosarcoma, liposarcoma,
and leiomyosarcoma are the more
frequent types of mammary
sarcomas.2 Myxofibrosarcomas, an
unusual variant of MFH based on
the current WHO definition, include
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tumors with a broad range of nuclear atypia,
myxoid stroma, multinodular growth pattern, and
curvilinear vascular structures.3 They usually
arise in subcutaneous tissue in the extremities of
elderly patients and are rarely reported in the
breast.3-11 Breast cancer during pregnancy, while
breast feeding, or within the first year of delivery
is very rare. However, it is among the most
common types of malignancies during this
period.12

Herein, we report a case of mammary myxofi-
brosarcoma with rapid growth during pregnancy
in a young woman.

Case report
A 32-year-old woman without any significant

diseases in her past medical history detected a
palpable mass in the left breast since a few years
prior that gradually increased in size. During her
first pregnancy the mass rapidly grew. An
ultrasound was performed which revealed two
hypoechoic lobulated vascularized masses that
measured 52×33 mm and 49×39 mm in greatest
diameters, adjacent to the nipple. Core needle
biopsy was performed and revealed a spindle cell
proliferation composed of cells with oval to
elongated slightly pleomorphic nuclei and
elongated eosinophilic cytoplasm in a myxoid
background. Vascular proliferation, some mitotic
figures, and perivascular infiltration of
predominantly small lymphocytes were also noted.
The pathology report stated that differential
diagnoses of sarcoma or pseudosarcoma were
suggested with recommendations for a definitive
diagnosis after excisional biopsy. Due to the large
size of the mass and rapid growth pattern, she
underwent a modified radical mastectomy at the
end of the pregnancy. No evidence of metastatic
involvement was reported on imaging studies.

Gross examination revealed a well-
circumscribed subcutaneous multinodular mass at
the central through lateral portion of breast tissue
that measured 16×15×5 cm. Other parts of the
breast had a yellowish orange-colored lobulated
appearance (Figure 1). 

Microscopic examination showed neoplastic
tissue with a multinodular growth pattern,
composed of spindle cells with eosinophilic or
vacuolated cytoplasm and elongated spindle nuclei
with mild to moderate degree of atypia. Neoplastic
cells were arranged in short and elongated
interlacing fascicles in an abundant myxoid
stroma. Curvilinear blood vessels with
condensation of neoplastic cells around them
were also seen. Mitotic activity in some areas
was approximately 10-12/10 high power field
(HPF). Frequent atypical figures were also noted
(Figure 2A-D).

Based on the French Federation Cancer Center
System grading, the specimen had a tumor differ-
entiation score of 2, mitotic rate score of 2, tumor
cell necrosis of 0, and overall histologic grade of 2.

Immunohistochemistry study revealed a
negative immune reaction with cytokeratin
AE1/AE3, epithelial membrane antigen (EMA),
desmin, smooth muscle actin (SMA), CD99, Bcl-
2, estrogen receptor (ER), progesterone receptor
(PR), and S100. The neoplastic cells were positive
for vimentin and CD34. Nuclear beta-catenin.
Ki-67 (MIB-1) reaction was approximately 30%-
40% (Figure 3A, B).

Unfortunately the patient did not refer to our
institute for adjuvant treatment and was lost to
follow-up.

Discussion
Sarcomas of the breast are rare and represent

less than 1% of mammary cancers.7 Malignant
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Figure 1. Well-circumscribed subcutaneous multinodular breast
mass that measured 16×15×5 cm with homogeneous whitish cut
surface.
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fibrous histiocytoma is the second most common
type of sarcoma in the breast. There are several
morphologic subtypes of MFH which include
myxoid, pleomorphic, inflammatory and
angiomatoid variants.4-11

Myxofibrosarcoma or myxoid variant of MFH
is the second most common type of MFH in which
proliferation of spindle cells with broad variation
in atypia is seen in a myxoid stroma. Multinodular
growth pattern and curvilinear vascular structures
are also characteristic of this tumor subtype.3
Although they are among the most frequent
malignant mesenchymal tumors in the extremities of
elderly individuals, there are rare reported cases of
breast involvement in young adults (Table 1). 

To the best of our knowledge, this was the
first report of this unusual variant of sarcoma in
the breast that occurred during pregnancy. In the

presented case, the immunohistochemistry (IHC)
study in addition to characteristic morphologic
findings contributed to the accurate diagnosis and
exclusion of other differential diagnoses.
Metaplastic carcinoma and other types of soft
tissue sarcoma were excluded by the negative
reaction of tumor cells with CK AE1/AE3, EMA,
SMA, desmin, and S100. We eliminated phyllodes
tumor and periductal stromal sarcoma due to the
absence of any epithelial component. Smith et
al. reported positive staining for CD34 in 50% of
superficial myxofibrosarcomas.13 Focal moderate
nuclear atypia and scattered mitotic figures which
were not sampled on the core needle biopsy led
to difficulty in the primary definite diagnosis.

Clinical behavior of myxofibrosarcoma is
closely related to the tumor grade. While the rate
of metastasis in pure low-grade tumors is minimal,
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Figure 2. Microscopic examination revealed A) multilobular neoplasm composed of interlacing short fascicles of spindle cells embedded
in a myxoid stroma (H&E, 10×). B) Curvilinear vascular channels with perivascular condensation of neoplastic cells (H&E, 40×). C)
Pleomorphic spindle cells with hyperchromatic vesicular nuclei. Some of the cells had vacuolated cytoplasms that resembled lipoblasts
(H&E, 100×). D) Increased mitotic figures with atypical tripolar figures (H&E, 100×).
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higher grades behave as MFH. Tumor size larger
than 5 cm, tumor necrosis and myxoid
stroma>75% are also associated with poor
prognosis.3

Few small series of breast sarcoma exist in
the literature, hence, there is no consensus about
proper management. However, surgical excision
with tumor free margins is recommended.7 Distant
metastases from breast sarcoma commonly
disseminate through the blood vessels, therefore

axillary lymph node dissection is debatable. Due
to the high recurrence and metastatic rate of
moderate and high grade tumors, adjuvant
treatments can be considered for these cases.7

Dewan et al. reported a 5-year survival rate of
63% and 10-year survival rate of 42% for soft
tissue tumors in the extremities, which was
comparable with previous studies.14,15 There was
no report for breast counterparts in the literature.

Breast cancer diagnosed during pregnancy,
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Figure 3. A) Positive immunoreactivity of tumor cells with CD34. B) Positive immunoreaction of approximately 30%-40% of neoplastic
cells with Ki-67 (MIB-1) (40×).

Table 1. Clinical, demographic, and immunohistochemistry characteristics of reported cases of breast myxofibrosarcoma in the
literature.
Authors (Ref) Year  Age/Gender Side Diagnosis IHC Procedure Size (cm)
Ajisaka et al.7 2002 52/F Left Myxoid MFH CD34 (+) Radical 22×20×11.5

Myogenic markers (-) mastectomy
S100 (-)

Hocevar et al.4 2004 58/F Left MFS CK (-), S100 (-) Lumpectomy 3.4×1.5×1.2
Klopcic et al.5 2009 45/F Right MFS CK (-) Mastectomy 10
Hartel et al.6 2011 Mean Not specified MFS CD34 (-) Not specified Not specified

age: 59/
6 F

Ono et al.9 2012 50/F Right MFS CD34 (+), Not specified 3
α-SMA (+)

Leal et al.8 2012 26/F Left MFS CK (-), S100 (-) Mastectomy 4.1×3.9 and
3.1×2.3

Qadri et al.11 2014 25/M Right MFS CD34 (+), vimentin(+), MRM 22×14×12
CK (-), S100 (-),

CD68 (-)
Hwang et al.10 2015 59/F Left MFS Not mentioned Not specified 4
Our case 2016 32/F Left MFS CD34 (+), β-catenin (+), MRM 16×15×5

CK (-), EMA (-)
MFH: malignant fibrous histiocytoma; MFS:Myxofibrosarcoma, IHC:Immunohistochemistry; MRM: Modified radical mastectomy 



Myxofibrosarcoma of the Breast in a Pregnant Woman

breastfeeding, and within the first year after
delivery is defined as pregnancy-associated breast
cancer (PABC). It is very rare but expected to
increase because of delayed childbearing in
women.16 Breast carcinoma is among the most
common type of malignancies diagnosed in this
period.12 Mammary sarcoma is extremely rare.
There are controversial studies about the prognosis
in PABC. While it is believed that overall and
disease free survival rates in pregnant and non-
pregnant women after adjustments for age, stage,
and other prognostic factors are the same.17-20

However, because of delayed diagnosis, higher
tumor stage, higher grade of the primary tumor,
and unfavorable biologic features, more aggressive
behavior and poorer prognosis are usually
expected.12 Unfortunately the study case did not
refer to our hospital for treatment and was lost to
follow-up.

Conclusion
Myxofibrosarcoma is an unusual variant of

MFH that uncommonly involves the breast.
During pregnancy it is extremely rare and has
not been reported in the literature thus far. As
with other infrequent sarcomas of the breast,
radial surgery with adequate safe margins is the
first step of treatment. Axillary lymph node
dissection is debatable and adjuvant treatment
must be considered for moderate and high grade
tumors. There is no consensus about the outcome
and prognosis in these rare groups of malignancies
in the breast.
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