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Introduction

Primary breast sarcoma (PBS) is a rare and aggressive entity that fits 
into the nosological framework of non-epithelial tumors of the breast. 
They account for about 1% of breast tumors and less than 5% of all 
soft tissue sarcomas (1). Two groups can be distinguished: Phyllodes 
sarcomas, which are specific to the breast, and non-phyllodes sarcomas, 
such as leiomyosarcomas, which are ubiquitous but rarely, if ever, 
found in the breast (2).

These tumors are characterized by non-specific clinical manifestations 
that often mimic benign pathology, significant histological diversity, 
and a poor prognosis (3).

We report a case of primary breast leiomyosarcoma, discovered 
through self-palpation and treated surgically, followed by additional 
radiotherapy.

Written informed consent was obtained from the patient for 
publication of this case report.

Case Report

A 38-year-old woman with no significant medical history or familial 
history of mastopathy presented with a right breast nodule. She is 
multiparous with two children and a history of breastfeeding. She has 
never used hormonal contraceptives.
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Key Points

• Primary sarcomas can affect any organ but their occurrence in the breast remains exceptional. Only a few isolated cases have been reported in the
literature.

•  Given the clinical and epidemiological diversity and rarity of this subtype of cancer, its positive diagnosis is based on anatomopathological examination 
where immunohistochemistry is often used.

•  The treatment follows the same rules as those used in the treatment of soft tissue sarcomas.

ABSTRACT

Primary breast leiomyosarcoma is an extremely rare malignancy, accounting for approximately 1% of breast tumors and less than 5% of soft tissue sarcomas. 
Due to its rarity, standardized treatment guidelines remain unclear. We report the case of a 38-year-old woman who presented with a 3 cm, freely mobile 
breast nodule, initially classified as American College of Radiology Breast Imaging Reporting and Data System 4 on imaging. Core needle biopsy confirmed 
primary breast leiomyosarcoma, with histopathological and immunohistochemical analysis revealing strong positivity for α-smooth muscle actin, desmin, 
and H-caldesmon, consistent with smooth muscle differentiation. Epithelial, neural, and vascular markers were negative, ruling out differential diagnoses. 
The Ki-67 index was 15%, indicating moderate proliferative activity. Staging classified the tumor as T2N0M0 (Stage IIA, the American Joint Committee 
on Cancer 8th edition), and the patient underwent radical mastectomy with sentinel lymph node exploration, followed by adjuvant radiotherapy. Despite the 
aggressive nature of leiomyosarcomas, this case exhibited favorable prognostic factors, including small tumor size, intermediate grade, negative margins, and 
no lymphatic spread, suggesting a less aggressive course. After four years of follow-up, the patient remains free of complications, underscoring the importance 
of long-term monitoring and the need for further research to refine therapeutic approaches.
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Clinical examination revealed a 3 cm nodule in the lower outer quadrant 
of the right breast, freely mobile with no overlying skin changes. The 
axillary fossa was unremarkable. A breast ultrasound, performed for 
better lesion characterization, revealed a mass suggestive of a phyllodes 
tumor classified as American College of Radiology Breast Imaging 
Reporting and Data System category 4 (ACR4). A breast ultrasound, 
performed for better lesion characterization, revealed a mass suggestive 
of a phyllodes tumor classified as ACR4, indicating a suspicious lesion.

A core needle biopsy established the diagnosis of primary breast 
leiomyosarcoma, confirmed through histopathological evaluation and 
immunohistochemical analysis. The tumor exhibited strong positivity 
for α- smooth muscle actin, desmin, and H-caldesmon, supporting 
its smooth muscle differentiation. In contrast, epithelial (Cytokeratin 
AE1/AE3, EMA), neural (S-100), and vascular markers (CD34, 
CD31) were negative, effectively excluding metaplastic carcinoma, 
malignant peripheral nerve sheath tumors, and angiosarcoma. The Ki-
67 proliferation index was 15%, suggesting a moderate proliferative 
activity.

A thoracic-abdominal-pelvic CT scan and bone scintigraphy showed 
no evidence of metastatic spread. 

The tumor was therefore classified as T2N0M0 (Stage IIA, the 
American Joint Committee on Cancer 8th edition), indicating a tumor 
size between 2–5 cm (T2) with no regional lymph node involvement 
(N0) and no distant metastasis (M0).

The patient then underwent radical surgery with axillary fossa 
exploration using the sentinel lymph node technique using patent 
blue dye.

Final pathology confirmed the initial biopsy diagnosis and revealed no 
lymph node involvement (Figures 1-5). Surgical margins were clear. 
Subsequently, to achieve better local disease control, the patient was 
offered additional radiotherapy without chemotherapy.

After four years of follow-up, the patient remains free of local 
recurrence, distant metastasis, and treatment-related complications.

Discussion and Conclusion

A rare occurrence, primary sarcomas can develop in any organ, but 
their presence in the breast is exceptional, accounting for about 1% of 
breast tumors and less than 5% of all soft tissue sarcomas (1). A few 
isolated cases have been reported in the literature. A study by Amberger 
et al. (4), which compiled all documented cases, identified 68 cases 
between 1968 and 2017. This highlights the rarity of this pathology, 
complicating the study of its characteristics and the standardization of 
its management (Table 1).

Figure 1. Macroscopic study of the mastectomy specimen with 
patent blue dye used for the exploration of the axillary fossa

Figure 2. Study of the specimen by a section through the nodule 
showing a 3 cm pearly white lesion (arrow) with healthy borders

Figure 3. Microscopic study showing proliferation of elongated muscle 
fibers with round-ended nuclei with nuclear atypia of monstrosity 
type without epithelial proliferation (arrow) (hematoxylin and eosin 
stain ×40)
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Although primary sarcomas most commonly affect women during the 
first decade after menopause, cases in younger individuals have been 
reported, including at ages 20 Amberger et al. (4) and 24 Waterworth 
et al. (5). More recently, Masadah et al. (6) reported a 30-year-old 
female patient with a 12×8 cm breast leiomyosarcoma managed by 
wide local excision with 2 cm surgical margins, without the use of 
adjuvant therapy. At 8-month follow-up, there was no recurrence.

The most common reason for consultation is the detection of a large 
palpable mass, which may sometimes grow rapidly and be painful (7). 
At diagnosis, this is reflected in the mean size of the mass, which is 4 
cm, with extremes ranging from 1.5 to 9 cm. These masses are typically 
well-circumscribed and mobile with respect to the pectoral muscle and 
the overlying skin (5). However, given the clinical and epidemiological 
diversity and rarity of this subtype of cancer, histopathological 
and immunohistochemical analysis remain the gold standard for  
diagnosis (8).

The treatment of primary breast leiomyosarcoma follows the same 
rules as those used in the treatment of soft tissue sarcomas. Surgical 
excision, either by breast-conserving surgery or mastectomy, is the 
cornerstone of treatment. While some studies suggest that wide local 
excision with negative margins may be sufficient, others advocate for 
mastectomy to minimize recurrence risk. Horton et al. (9) described 
a case of breast leiomyosarcoma treated successfully with lumpectomy 
and breast reduction surgery, with no recurrence at follow-up.

Since axillary lymph node metastases are not common in PBS, 
several authors do not recommend lymph node dissection as it does 
not affect prognosis and tends to increase the risk of morbidity from 
lymphedema.

Yet, because of the rarity of this disease and the limited number of 
studies to guide treatment decisions, the sentinel node technique is 
often performed to confirm the absence of lymph node involvement, 
as was the case in the presented patient (8).

Table 1. Summary of reported cases of primary breast leiomyosarcoma: Clinicopathological features, surgical approaches, 

and outcomes

Study Years Sex Size (cm) Approach Margin
width

Adjuvant
radiotherapy

Adjuvant
chemothrapy

Outcome Follow-up

Masadah et 
al. (6) (2023)

30 Female 12*8
Wide local 
excision

2 cm
Not 
administered

Not 
administered

No 
recurrence

8 moths

Horton et al. 
(9) (2020)

61 Female
Not 
specified

Lumpectomy 
+ breast 
reduction 
surgery

Not 
specified

Not 
administered

Not 
administered

No 
recurrence

Not 
specified

Amberger et 
al. (4) (2018)

44 Female
Rapidly 
increasing 
size

Chemotherapy 
followed by 
surgery

Not 
specified

Not specified administred
Tumor 
progression

Metastases 
after 3 
years

Waterworth 
et al.  (5) 
(1992)

24 Female
Not 
specified

Mastectomy
Not 
specified

Not 
administred

Not 
administred

No 
recurrence

14 years

Zelek et al.  
(13) (2003)

37 Female 2.5
Wide local 
excision

Not 
specified

Not 
administred

Not 
administred

Tumor 
progression

Metastases 
after 20 
years

Figure 4. Microscopic study showing proliferation of elongated 
muscle fibers (arrow) with round-ended nuclei with nuclear atypia 
of monstrosity type without epithelial proliferation (asterisk) 
(hematoxylin and eosin stain ×400)

Figure 5. Microscopic study with hematoxylin and eosin stain ×100 
showing a proliferation of muscle fibers with the presence of some 
mammary lobules in the middle of the lesion
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The role of radiotherapy in the treatment of PBS remains controversial 
because of its rarity and the lack of randomized studies, but it is still the 
second most important therapeutic tool after surgery (10, 11). Zelek 
et al. (13) advocated an extrapolation of the principles of treatment 
of soft tissue sarcomas (12). Thus, they recommended adjuvant 
radiotherapy to improve the local control rate. However, the latter 
contributes to a better local control rate of breast sarcomas but does 
not improve the overall survival rate. In the absence of specific data for 
breast sarcoma, the indications for the use of adjuvant radiotherapy 
at this location should follow those of soft tissue sarcomas. Thus, the 
indications widely accepted in the literature are (10, 11):

-The high histological grade of the tumor

- A tumor diameter of more than 5 cm

- Clear surgical margins of less than 1 cm

- Conservative treatment

The role of adjuvant chemotherapy in the treatment of breast sarcoma 
is not currently well established. Indeed, a meta-analysis supported the 
role of adjuvant doxorubicin-based chemotherapy in improving the 
probability of recurrence-free survival, though without appreciable 
effect on overall survival (12). The role of adjuvant chemotherapy 
remains uncertain, with some studies suggesting a modest improvement 
in recurrence-free survival but no effect on overall survival (13). 
Chemotherapy is typically reserved for high-risk tumors (>5 cm, high 
histological grade, or metastatic disease) (14). The most commonly 
used agents are doxorubicin and ifosfamide (13, 15).

The occurrence of leiomyosarcoma metastases has been reported, 
most commonly involving the lungs, although cases of liver and brain 
metastases have been documented up to 20 years post-treatment (4). 
Masadah et al. (6) and Horton et al. (9) did not observe metastatic 
progression in their respective cases, reinforcing the notion that early-
stage low-grade tumors may have a better prognosis.

In summary, despite the aggressive nature of leiomyosarcomas, the 
surgical management of this case followed established practices and 
proved effective, with a favorable clinical outcome. The presence of 
favorable prognostic factors-including tumor size <5 cm, intermediate 
grade, Ki-67 index of 15%, no lymphatic spread, and clear margins 
(>1 cm)-suggests a less aggressive progression. Given the rarity of this 
tumor, long-term follow-up and further studies remain crucial to 
optimize treatment strategies.
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