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Introduction

Background
Primary leiomyosarcoma of the breast is an extremely rare ma-

lignant mesenchymal tumor, comprising less than 1% of breast 
neoplasms. It presents substantial diagnostic and therapeutic chal-
lenges because available data are limited and standardized treat-
ment guidelines are lacking [1]. The tumor is thought to arise 
from smooth muscle cells of the nipple–areolar complex, vessel 
walls, or mesenchymal stem cells with smooth muscle differentia-
tion [2]. Patients typically present with a rapidly enlarging, pain-
less breast mass, and the diagnosis is often established only after 
excisional histopathological evaluation because core biopsy and 
cytology may be misleading [3].

Immunohistochemistry is essential for distinguishing leiomyo-
sarcoma from other spindle cell lesions of the breast [4]. Because 

of its rarity, treatment strategies are usually extrapolated from soft 
tissue sarcoma protocols [5]. Although the prognosis may be rela-
tively favorable, biological behavior is unpredictable, with ongoing 
risks of recurrence and metastasis [6]. Reporting such cases is im-
portant for improving diagnostic accuracy and informing manage-
ment of this rare tumor.

Objectives
This case of primary leiomyosarcoma of the breast highlights 

the diagnostic challenges associated with this entity and the criti-
cal role of immunohistochemistry in establishing the correct diag-
nosis. This report also describes the management approach used 
in the absence of standardized guidelines and contributes to the 
understanding of the clinicopathological features and outcomes 
of this uncommon spindle cell tumor of the breast.

Primary leiomyosarcoma of the breast is an extremely rare malignancy, accounting for less than 1% of all breast tumors. Diagnosis is challenging because its 
morphology overlaps with that of other spindle cell lesions, and standardized treatment guidelines are currently unavailable. A 44-year-old woman presented 
with a rapidly enlarging, firm, 15×15 cm mass in the left breast. She had previously undergone surgery elsewhere, with diagnoses of leiomyoma and des-
moid-type fibromatosis. Imaging demonstrated a lobulated mass without evidence of metastasis. Excision revealed pleomorphic spindle cells arranged in in-
tersecting fascicles, with necrosis and dermal invasion. Primary breast leiomyosarcoma was confirmed by immunohistochemistry, which demonstrated 
smooth muscle actin and desmin positivity and negative staining for pancytokeratin, p63, S100, CD34, and BCL2. The patient underwent modified radical 
mastectomy followed by adjuvant radiotherapy and chemotherapy. Primary breast leiomyosarcoma is a rare entity that remains diagnostically challenging. Im-
munohistochemistry is essential for accurate diagnosis, and optimal management requires a dedicated multidisciplinary approach.
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Case presentation

Ethics statement
Written informed consent was obtained from the patient for 

publication of this case report and the accompanying images. All 
patient-related information has been anonymized to protect pri-
vacy and confidentiality in accordance with institutional and in-
ternational research ethics guidelines. No identifying personal 
data have been disclosed.

Patient information
A 44-year-old woman presented with an enlarging, firm lump in 

the upper outer quadrant of the left breast, measuring 15 × 15 cm, 
with overlying erythema and a previous surgical scar (Fig. 1). She 
had a history of recurrent breast lesions, including prior diagnoses 
of leiomyoma and desmoid-type fibromatosis at an outside facili-
ty; both lesions had been managed with lumpectomy. Fine-needle 
aspiration cytology (FNAC), also performed elsewhere, suggest-
ed proliferative breast disease with atypia and prompted further 
evaluation. The smears could not be reviewed.

Diagnostic assessment
Ultrasonography suggested a Breast Imaging Reporting and 

Data System category 4B lesion. Positron emission tomography–
computed tomography (PET-CT), performed at an outside facili-
ty, revealed a 14.8 cm heterogeneously enhancing tumor with lob-
ulated margins and central necrosis. The lesion closely abutted the 
skin but showed no invasion of the pectoral muscle or adjacent fat 
planes. Axillary lymph nodes showed no abnormal fluorodeoxy-
glucose (FDG) uptake and had preserved fatty hila, indicating no 

metastatic involvement. No additional FDG-avid lesions or tumor 
deposits were identified elsewhere in the body, suggesting no evi-
dence of disease at other sites.

Core biopsy revealed a malignant spindle cell tumor composed 
of elongated cells arranged in fascicles, with moderate pleomor-
phism and 8–10 mitotic figures per 10 high-power fields (HPFs). 
The differential diagnoses included borderline or malignant phyl-
lodes tumor, metaplastic carcinoma, and other mesenchymal tu-
mors. Immunohistochemistry could not be performed on the bi-
opsy specimen to further characterize the tumor.

The patient underwent left modified radical mastectomy; the 
resected specimen measured 24 × 20 × 11 cm. The tumor mea-
sured 15 × 15 × 10 cm, occupied a substantial portion of the 
breast, and was associated with overlying skin ulceration (Fig. 2). 
Microscopic evaluation confirmed a malignant spindle cell tumor 
with infiltrative margins. The spindle cells were arranged in fasci-
cles and showed pleomorphic, hyperchromatic, elongated nuclei, 
high mitotic activity (11 per 10 HPFs; 6/mm2), and necrosis (Fig. 
3A–D). No epithelial component was identified. The tumor in-
vaded the dermis but showed no vascular or lymphatic invasion, 
and all 9 dissected lymph nodes were uninvolved.

Immunohistochemistry demonstrated positivity for smooth 
muscle actin (SMA) and desmin, supporting smooth muscle dif-
ferentiation, whereas staining for pancytokeratin, p63, BCL2, 
S100, and CD34 was negative (Fig. 4A, B). The Ki-67 labeling in-
dex was 15% (Fig. 4C). Based on the histopathological and im-
munohistochemical findings, the tumor was diagnosed as primary 
leiomyosarcoma of the breast, grade 2, according to the French 
Federation of Cancer Centers Sarcoma Group grading system.

Fig. 1. Clinical image showing a 15×15 cm left breast mass 
in the upper outer quadrant with overlying erythema and a 
pre-existing surgical scar.

Fig. 2. Gross cut surface showing a firm, gray-white tumor 
with a whorled appearance.
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Fig. 3. Histopathological features of primary breast leiomyosarcoma. (A) Interlacing fascicles of spindle cells (hematoxylin and 
eosin [H&E], ×40). (B) Pleomorphic spindle cells with hyperchromatic nuclei and nuclear atypia (H&E, ×400). (C) Atypical mitotic 
figure (arrow) (H&E, ×400). (D) Area of tumor necrosis with adjacent viable pleomorphic spindle cells (H&E, ×400).

Fig. 4. Immunohistochemical staining of the tumor. (A) Desmin-positive tumor cells (×400). (B) Smooth muscle actin-positive 
tumor cells (×400). (C) Ki-67 labeling index of 15% in tumor cells (×400).

Therapeutic intervention and follow-up
Given the high-grade features, large tumor size ( > 10 cm; pT3), 

and moderate proliferative activity, a multimodal treatment ap-
proach was planned. Because no standardized treatment guide-
lines exist specifically for primary breast leiomyosarcoma, man-
agement was extrapolated from established soft tissue sarcoma 
protocols after multidisciplinary team discussion, consistent with 
current oncological practice for rare sarcomas [1,5]. Adjuvant ra-
diotherapy (60 Gy in 30 fractions) was administered to the chest 
wall because of the close surgical margins (0.3 cm) and to reduce 

the risk of local recurrence. Ultrasonography performed after 
completion of radiotherapy showed a postoperative hypoechoic 
collection suggestive of a seroma, measuring 3.3 × 0.6 cm, at the 
surgical scar site, with no evidence of calcification or vascularity. 
Subsequently, whole-body FDG PET-CT showed FDG-avid 
thickening and subcutaneous fat stranding in the left chest wall, 
with a maximum standardized uptake value of 5.3. Close fol-
low-up of the lesion was advised. The patient then underwent 6 
cycles of doxorubicin, ifosfamide, and mesna (AIM) chemothera-
py. She tolerated radiotherapy and chemotherapy well. Supportive 
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care included mesna for uroprotection during ifosfamide therapy 
and granulocyte colony-stimulating factor support with pegfil-
grastim or filgrastim to prevent neutropenia. Ultrasonography 
performed after completion of 2 chemotherapy cycles showed 
mild subcutaneous edema at the skin incision site and no postop-
erative collection. At follow-up after completion of chemotherapy, 
a local clinical examination showed no evidence of disease. The 
patient was advised to undergo PET-CT as part of follow-up as-
sessment of disease status.

Discussion

Primvary sarcomas are rare tumors that may arise in any organ; 
however, occurrence in the breast is exceptionally uncommon, ac-
counting for nearly 1% of breast malignancies and fewer than 5% 
of all soft tissue sarcomas [1]. The clinical presentation is often 
nonspecific, and most patients present with an enlarging, painless 
breast mass, as in the present case. Reported tumor sizes range 
from 0.3 to 16 cm, with a mean size of 4.7 cm [2]. Although these 
tumors predominantly affect women, rare cases have also been re-
ported in men [3].

The tumor is believed to arise from smooth muscle cells of the 
lactiferous ducts, blood vessels, or erector pili muscles in the peri-
areolar region [4]. Secondary cases may develop after prior radio-
therapy or in the setting of chronic lymphedema [5]. Imaging 
modalities such as mammography and ultrasonography generally 
lack specificity and may lead to misclassification as fibroadenoma 
or phyllodes tumor, further complicating diagnosis [6].

The patient’s previous outside diagnoses of leiomyoma and 
desmoid-type fibromatosis warrant consideration. Because the 
original slides from these lesions were not available for review, de-
finitive retrospective reclassification was not possible. Synchro-
nous or metachronous tumors are very rare. A literature search 
identified no reports of synchronous or metachronous breast 
spindle cell neoplasms with differing histologic diagnoses. There-
fore, the prior diagnoses may have reflected sampling error or may 
have been rendered without immunohistochemical support. 

The initial cytological evaluation in this case reportedly showed 
spindle-shaped cells arranged in fascicles with blunt-ended nuclei. 
However, FNAC has substantial diagnostic limitations in such 
cases because of cytomorphological overlap with other spindle 
cell lesions of the breast [7]. Under the Yokohama System for Re-
porting Breast Fine-Needle Aspiration Biopsy Cytopathology, 
spindle cell tumors may be classified as “suspicious for malignan-
cy” or “malignant,” depending on the degree of cellular atypia and 
the presence of mitotic activity or necrosis [8]. The absence of 
epithelial elements in the smears, together with pleomorphic 

spindle cells in clusters, may support classification in the “malig-
nant” category. According to the World Health Organization Re-
porting System for Soft Tissue Cytopathology, such a lesion may 
be categorized as a soft tissue neoplasm of uncertain malignant 
potential if only mildly pleomorphic spindle cells are observed. 
However, if significant nuclear atypia is present, the tumor would 
be categorized as “suspicious for malignancy.” If mitotic figures 
and/or necrosis are evident, although these features are often dif-
ficult to appreciate cytologically, the lesion would be classified as 
“malignant” [9].

Several spindle cell lesions should be considered in the cytolog-
ical differential diagnosis. Metaplastic carcinoma may mimic sar-
coma cytologically, with pleomorphic spindle cells, vacuolated 
cytoplasm, and occasional epithelial clusters. Malignant phyllodes 
tumor, a relatively more common entity in this setting, should be 
carefully excluded. It typically shows atypical spindle nuclei with-
in stromal fragments and numerous naked nuclei in a hypercellu-
lar background. In contrast, leiomyosarcoma is more likely to 
show cohesive clusters and fascicles of pleomorphic spindle cells. 
Undifferentiated pleomorphic sarcoma shows marked pleomor-
phism and bizarre multinucleated giant cells [10]. Benign spindle 
cell lesions, such as fibromatosis, show bland, uniform spindle 
cells without significant pleomorphism or mitotic activity; accu-
rate identification is therefore important to avoid overtreatment. 
Thus, FNAC alone is often insufficient for a definitive diagnosis, 
and histological confirmation by core needle or excisional biopsy, 
together with immunohistochemistry, is required [11].

Core needle biopsy was subsequently performed in this case. 
Although core biopsy provides better architectural assessment 
than FNAC, diagnostic limitations remain, particularly because 
primary sarcomas such as leiomyosarcoma lack ductal epithelial 
elements. This absence can create diagnostic uncertainty and 
make it difficult to distinguish sarcoma from metaplastic carcino-
ma, which often contains an epithelial component. Therefore, 
correlation with definitive excisional histopathology and immu-
nohistochemistry is essential [12].

Histopathological examination of the surgical specimen in leio-
myosarcoma typically shows intersecting fascicles of spindle cells 
with eosinophilic cytoplasm, elongated blunt-ended nuclei, mod-
erate to severe nuclear atypia, brisk mitotic activity, and/or necro-
sis [13]. In the present case, no lymph node involvement was 
identified, consistent with the general observation that nodal me-
tastasis is uncommon in breast leiomyosarcoma [2].

Because of overlapping histological appearances, several benign 
and malignant spindle cell tumors of the breast must be excluded. 
Fibromatosis typically shows uniform, bland spindle cells with 
β-catenin and SMA positivity but is negative for desmin and S100 
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[14]. Nodular fasciitis is characterized by plump spindle cells in a 
myxoid stroma, with SMA positivity and negative β-catenin and 
S100 expression. Myofibroblastoma is usually well circumscribed 
and is immunoreactive for desmin, CD34, estrogen receptor, and 
progesterone receptor [15].

Among malignant differential diagnoses, metaplastic carcinoma 
is particularly challenging because it may show a monophasic 
spindle cell pattern that histologically mimics sarcoma. It is usual-
ly positive for cytokeratin and p63 and negative for S100. Malig-
nant phyllodes tumor demonstrates stromal overgrowth and scant 
epithelial elements, with CD34 and SMA positivity. Malignant 
peripheral nerve sheath tumor (MPNST) shows wavy spindle 
cells with frequent mitoses and is positive for S100 and SOX10 
[10]. In addition, neurotrophic tyrosine receptor kinase fu-
sion-positive sarcomas may show minimal pleomorphism and 
fascicular architecture and require molecular confirmation be-
cause of potential therapeutic implications [16]. In the present 
case, adequate sampling and immunohistochemistry were deci-
sive in confirming the diagnosis. The tumor showed diffuse im-
munoreactivity for SMA and desmin, supporting smooth muscle 
lineage. Negative immunostaining for pancytokeratin, p63, BCL2, 
S100, and CD34 helped exclude metaplastic carcinoma, phyl-
lodes tumor, and MPNST. Fibromatosis was not favored in the 
present case because of marked nuclear pleomorphism, necrosis, 
and mitotic activity. Table 1 summarizes the key immunohisto-
chemical profiles of the main spindle cell lesions in the differential 
diagnosis.

Surgical excision with clear margins remains the mainstay of 
treatment. Modified radical mastectomy was performed in the 
present case and is the most frequently adopted approach. Wide 
local excision may be feasible for smaller tumors. Achieving nega-
tive surgical margins is critical because it substantially reduces lo-
cal recurrence rates [1]. The roles of chemotherapy and radio-
therapy are not well established because of limited evidence. 
However, anthracycline-based chemotherapy is often used in 
high-risk or metastatic cases, whereas radiotherapy may be con-

sidered for positive margins or larger tumors [17]. In the present 
case, radiotherapy was selected because of the close surgical mar-
gins and large tumor size, and AIM chemotherapy was selected 
because of the high-grade histology and large tumor burden, fol-
lowing general soft tissue sarcoma management principles in the 
absence of breast leiomyosarcoma-specific guidelines [1].

The prognosis of breast leiomyosarcoma is generally favorable 
compared with that of other soft tissue sarcomas. However, hema-
togenous metastasis occurs in approximately 25% of cases, most 
commonly involving the lungs, liver, and bones. Metastases may 
develop years after initial treatment, emphasizing the need for 
long-term surveillance [2]. Because of the rarity of this tumor, 
current treatment protocols are largely extrapolated from soft tis-
sue sarcoma guidelines, underscoring the need for additional 
studies and accumulated case experience to guide standardized 
management [1].

In conclusion, primary leiomyosarcoma of the breast is a rare 
malignancy that poses significant diagnostic and therapeutic chal-
lenges. Accurate diagnosis relies on histopathological and immu-
nohistochemical evaluation because conventional imaging and 
cytology may be inconclusive. Given the absence of standardized 
treatment guidelines, management is generally adapted from soft 
tissue sarcoma protocols, with complete surgical excision remain-
ing the mainstay of treatment. Owing to the risk of recurrence and 
metastasis, multidisciplinary management and long-term fol-
low-up are essential to optimize patient outcomes. 
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Table 1. Comparative immunohistochemical profiles of spindle cell lesions in the differential diagnosis of primary breast leiomyosarcoma

Entity SMA Desmin h-caldesmon Pan-CK p63 S100 CD34 β-catenin
LMS + + + − − − − −
Metaplastic carcinoma + − − + + − − −
Malignant phyllodes tumor V − − − − − + V
Fibromatosis + − − − − − − + (nuclear)
MPNST − − − − − + (focal) V −
This case + + ND − − − − ND

SMA, smooth muscle actin; Pan-CK, pancytokeratin; LMS, leiomyosarcoma; +, positive; −, negative; V, variable; MPNST, malignant peripheral nerve sheath 
tumor; ND, not done.
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