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Breast lump as the initial
presentation of metastatic
uterine lelomyosarcoma: a
case report and comprehensive
literature review

Uterine leiomyosarcoma (uLMS) is a rare but aggressive
cancer with a high metastatic potential and an unfavo-
rable prognosis. A 54-year-old woman with a history of
uterine fibroids clinically presented with a painless, palpa-
ble left breast mass measuring 20 mm. A core biopsy of
the breast mass demonstrated a cellular spindle cell neo-
plasm (a potentially malignant smooth muscle neoplasm;
B4). A wide local breast-mass excision was performed, re-
vealing grade-2 leiomyosarcoma. A re-review of the uter-
ine fibroids revealed that the largest one (200 130 mm),
initially diagnosed as symplastic leiomyoma, was morpho-
logically identical to the breast lesion. Additional diagnos-
tic work-up revealed multiple liver and pulmonary metas-
tases with a suspected metastatic sclerotic lesion in the
L3 projection. The patient was subsequently treated with
chemotherapy protocol for metastatic uLMS. The latest fol-
low-up in September 2023 confirmed stable disease. This
case highlights the importance of considering unusual
metastatic patterns when evaluating breast masses, par-
ticularly in patients with a history of non-specific uterine
conditions. Comprehensive diagnostic work-up, including
imaging and histopathologic examinations, is crucial for an
accurate diagnosis of uLMS and appropriate treatment se-
lection. Further studies are needed to better understand
the underlying mechanisms and optimal management
strategies for metastatic uLMS.
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CASE REPORT

Uterine leiomyosarcoma (ULMS) is a cancer originating
from mesenchymal tissue in the uterus. It is a relatively
uncommon malignancy, accounting for only 2%-5% of all
uterine cancers (1). The exact cause of uLMS remains un-
identified, but genetic factors, hormone therapy, or radia-
tion exposure may increase the likelihood of developing
this type of cancer (1). The molecular mechanism underly-
ing the development of uLMS remains unknown. Howev-
er, the genomic and transcriptomic analysis showed sub-
stantial mutational heterogeneity, extensive DNA copy
number alterations, and frequent inactivation of TP53 and
RB1, coupled with whole-genome duplication (2).

Patients may have non-specific symptoms or abnormal
vaginal bleeding in the clinical presentation. The initial di-
agnostic workup involves a comprehensive evaluation by
a gynecologist, including a transvaginal ultrasound and
hysteroscopic endometrial biopsy, to assess suspicious
changes. Imaging techniques such as magnetic resonance
imaging (MRI) of the pelvis; computed tomography (CT)
of the thorax, abdomen, and pelvis; or positron emission
tomography (PET/CT) scan are used to assess the extent
of the disease.

The histopathologic diagnosis of LMS relies on examining
histologic features, including nuclear atypia, high mitotic
index, and tumor necrosis (3). The most common histolog-
ic variant of uLMS is the spindle cell type, while epithelioid
and myxoid leiomyosarcomas are rarer (4). Immunohis-
tochemical analysis plays a pivotal role in refining the di-
agnosis of ULMS. All three variants exhibit varying degrees
of immunohistochemical expression of smooth muscle
markers such as desmin, h-caldesmon, smooth muscle ac-
tin (SMA), and histone deacetylase 8 (4).

The primary treatment modality for localized uLMS is hys-
terectomy with bilateral salpingo-oophorectomy (5). How-
ever, even in the early stages, >50% of patients experience
relapses, which highlights the disease’s aggressive nature
(6). For advanced-stage disease, the recommended ap-
proach involves systemic therapy.

uLMS commonly metastasizes to the lungs, peritoneum,
bone, and liver (7). Advanced-stage disease is treated
with systemic therapy, including chemotherapy options
such as doxorubicin, dacarbazine, trabectedin, and gem-
citabine, either alone or in combination with docetaxel
and pazopanib (8). Despite advancements in treatment,
the five-year survival for uLMS ranges from 15% to
25% (7).
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According to Delair et al (9), the breast is a rare metastatic
site, accounting for~2% of all non-mammary malignan-
cies. The same study found that the most common ma-
lignancies to metastasize to the breast, excluding hema-
tologic malignancies, were gynecologic, gastrointestinal,
and lung cancers (51%), melanoma (21%), and sarcoma
(21%) (9). Among 14 metastatic gynecological cancers in
the breast, the most common was ovarian serous carci-
noma (10/14 cases) (9). Additionally, two cases of ovarian
low-grade serous carcinoma and one of ovarian clear cell
carcinoma were recorded. Regarding sarcomas that me-
tastasized to breast tissue, ULMS were the most frequently
observed (5/18 sarcomas) (9).

Breast metastases as an initial presentation of the meta-
static ULMS are exceedingly rare. We present here such a
case along with a comprehensive literature review.

CASE REPORT

In May 2017, a 49-year-old patient presented with lower
abdominal pain persisting for two weeks. The patient un-
derwent conization of the cervix in 1997 due to cervical
intraepithelial neoplasia lll. Additionally, the patient’s aunt
and daughter had been diagnosed with breast cancer. To
investigate the cause of the abdominal pain, a multislice
computed tomography (CT) of the abdomen and pelvis
was performed. The CT revealed the presence of three dis-
tinct nodules within the uterus. The largest nodule mea-
sured 137 mm and had a lobulated appearance, while the
other two measured 98 mm and 93 mm. Radiologic find-
ings suggested the possibility of fibroids, characterized by
multiple hypodense zones and suspicious cystic degener-
ation. However, alternative etiologies could not be ruled
out. A lung x-ray was unremarkable. In July 2017, total ab-
dominal hysterectomy and bilateral salpingo-oophorecto-
my were performed. The pathologic findings revealed the
largest nodule to be an atypical (symplastic) leiomyoma,
while the remaining two were classical leiomyomas. Based
on these findings, routine gynecologic care was recom-
mended.

In December 2022, during a routine ultrasound and mam-
mography a suspicious finding was identified in the pa-
tient’s left breast. The imaging revealed the presence of
an oval-shaped mass with well-defined borders and mac-
rolobulated features (Figure 1). The size of the mass was ap-
proximately 22 mm, and the mass was located in the lower
medial quadrant of the left breast (Figure 1). These imag-
ing findings were categorized as category 4 according to
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breast imaging-reporting and data system (BI-RADS). A
subsequent core biopsy revealed a spindle cell neoplasm
with moderate atypia and sporadic mitotic figures (2/10
high-power fields, hpf) (Figure 2A). Based on the extend-
ed immunohistochemical analysis (cytokeratin pan, cytok-
eratin 5/6, S-100, leukocyte common antigen) and diffuse
positivity for smooth muscle markers (SMA, smooth mus-
cle myosin heavy chain, and desmin), a preliminary diag-
nosis of a potentially malignant smooth muscle neoplasm
of the breast was made (B4 category). A multidisciplinary
breast tumor board evaluated all the findings and recom-
mended breast-conserving surgery with a segmentecto-
my, which were performed in January 2023.

Histopathologic examination of the resected specimen
revealed similar findings observed in the core biopsy, but
neoplastic cells exhibited marked atypia and pleomor-
phism with 6/20 hpf mitotic figures (Figure 2B). The prolif-
erative index measured by Ki-67 was ~20%. Based on the
morphology and immunohistochemical findings, the pre-
liminary diagnosis was grade-2 leiomyosarcoma. Given the
patient’s previous pathologic findings from 2017 and the
exceptional rarity of malignant smooth muscle neoplasms
in the breast, the possibility of a uterine origin of the tumor
was re-considered. To further investigate the nature of the
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tumor, the previously operated symplastic leiomyoma of
the uterus was compared with the newly removed breast
tumor. A re-assessment of the primary uterine biopsy sam-
ples from 2017 revealed that the largest nodule (200 130
mm) exhibited all the morphologic features (severe pleo-
morphism/atypia, mitotic Figures [12/10 hpf mitoses], and
the presence of tumor cell necrosis) of uLMS (Figure 2C-D).
Consequently, the final diagnosis was metastatic uLMS to
the breast.

In March 2023, thoracic multi-slice computer tomography
(MSCT) revealed bilateral metastases in the pulmonary
parenchyma and subpleural regions. The largest meta-
static lesion, measuring 40 mm, was in the right middle
lobe (Figure 3). Furthermore, abdominal and pelvic MSCT
showed multiple liver metastases, with the largest measur-
ing 72 mm in the left lobe (not shown). Additionally, MSCT
revealed an oval sclerotic lesion measuring 11.5 mm in the
L3 vertebra of the spinal column, with suspicion of metas-
tasis from uLMS (not shown). To further evaluate bone me-
tastases, bone scintigraphy was recommended. In March
2023, the patient initiated chemotherapy with a combina-
tion of gemcitabine and docetaxel. Since then, the patient
completed nine cycles of chemotherapy with preventive
granulocyte colony-stimulating factor filgrastim. She toler-

FIGURE 1. Mammography showed an oval lobulated well-circumscribed mass with a partly masked contour in the lower inner quad-

rant of the left breast. (A) Craniocaudal view; (B) mediolateral view.
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ated the chemotherapy well, with hair loss being the only
notable side effect. A follow-up CT scan of the thorax, ab-
domen, and pelvis made in June 2023 showed stable dis-
ease. A control CT scan performed in September 2023 con-
firmed stable disease. The timeline of diagnostic tests and
treatments is shown in Figure 4.

DISCUSSION

We present a rare case of a patient with metastatic uLMS
to the breast, initially misdiagnosed as atypical leiomyoma.
Primary LMS of the breast is an extremely rare disease, with
only 54 cases described in the literature (10). Clinically, it
presents as a large, painless mass in the breast. In our pa-
tient, the breast mass was painless and small. The patho-
logic findings after the segmentectomy of the left breast
showed metastases originating from the uLMS previously
misdiagnosed as atypical leiomyoma. Compared with leio-
myoma, uLMS is a rare, aggressive tumor with a high pre-
ponderance of distant metastases to the lungs, liver, and

Croat Med J. 2024;65:51-8

bone. Distinguishing between uLMS and leiomyoma can
be challenging due to clinically similar symptoms, such as
increased uterine size, abdominal pain, and vaginal bleed-
ing (11).This case emphasizes the significance of interdisci-
plinary collaboration between gynecologists, oncologists,
pathologists, and radiologists to accurately diagnose and
manage uLMS. Despite clear diagnostic criteria, the dis-
tinction between uLMS and symplastic leiomyoma can be
challenging in some cases (12). However, the microscopic
tumor cell necrosis and >ten mitoses/hpf indicate uLMS,
not symplastic (atypical) leiomyoma (13).

To our knowledge, only eleven cases of uLMS with breast
metastases have been documented in the medical litera-
ture, along with their clinical presentations, imaging find-
ings, immunohistochemical profile, treatment modalities,
time from uLMS diagnosis to breast metastasis, and over-
all survival. The details of these cases are summarized in
Table 1. One such case involved a patient diagnosed with
metastatic ULMS in the left breast three years after hyster-

FIGURE 2. (A) Core biopsy revealing a spindle cell neoplasm in the breast (4 x); (B) Surgical sample of metastatic leiomyosarcoma in
the breast; note the presence of normal breast ducts adjacent to the well-circumscribed metastatic cancer (10x); (C) Primary uterine
leiomyosarcoma with foci of necrosis (4 x); (D) Spindle and pleomorphic cells with mitotic figures in primary uterine leiomyosar-

coma (10x); Allimages represent hematoxylin and eosin stains.
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ectomy due to a fibroid uterus (14). A retrospective pathol-
ogy review revealed that the sarcoma originated from a
previously benign fibroid (14). Interestingly, similar to our
patient, the diagnosis changed from atypical (symplastic)
leiomyoma to uLMS.

In our patient, five years passed from the initial surgery of
the uterus to the appearance of distant metastases. The lit-
erature describes cases of uLMS that metastasized to the
breast twelve years after the initial diagnosis (15) (Table 1).

FIGURE 3. Bilateral metastasis in the pulmonary parenchyma
of primary uterine leiomyosarcoma.

December 2022
Core biopsy and

preliminary
July 2017 diagnosis of
Diagnosis of potentially
atypical malignant January 2023
(symplastic) smooth muscle Preliminary diagnosis
uterine neoplasm of the of leiomyosarcoma,
leiomyoma breast grade 2
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Distant metastases were verified in 81% of uLMS patients
after seven months of clinical follow-up (7). Such a rapid
relapse of the disease in many patients best illustrates how
aggressive the course of uLMS is. Clinical prognostic fac-
tors for the development of metastases are age over 50
years, disease stage, and the local recurrence of disease (7).
Our patient was 49 years old at the time of surgery, FIGO
stage IB, without local recurrence. We believe all three fa-
vorable clinical factors are the reason for her long five-year
period without metastasis. Among the histopathologic pa-
rameters, negative prognostic factors for the development
of metastases are serosal involvement and necrosis (7). In
our patient, the serous infiltration status was unknown,
and the sample had necrosis in the primary uLMS.

The uncommon presence of biomarkers such as microsatel-
lite instability, high tumor mutational burden, and the lack
of targetable genomic alterations restrict a personalized ap-
proach and treatment of patients with uLMS (16). Patients
with cancers that have metastasized to the breast may ben-
efit from personalized immunotherapy and targeted thera-
pies due to considerable heterogeneity in biomarkers (17).
Considering the positive family history of breast cancer,
conducting next-generation sequencing testing would be
advisable to enable a potential personalized treatment ap-
proach for our patient. Specifically, 5% of uLMS patients ex-
hibit a BRCA2 mutation, and therapy with PARP inhibitors has
shown sustained partial responses in these cases (18).

The standard approach for treating localized uLMS in-
volves surgical intervention as the primary treatment mo-

January
2023

Final March 2023
diagnosis: Chemotherapy
metastatic with

uLMS to the gemcitabine
left breast and docetaxel

December 2022 January 2023
Ultrasound and MDT decision:
mammography: breast
mass in left segmentectomy
breast
BI-RADS
category 4

January March 2023 June 2023
2023 CT: lung and liver CT scan of
Re- metastasis, thorax,
assessment suspected L3 abdomen
of primary vertebrae and pelvis
uterine metastasis showed
biopsy stable
samples disease

revealed

uLMs

FIGURE 4. The timeline of the diagnostic tests and treatments. BI-RADS - breast imaging-reporting and data system; MDT
- multidisciplinary team; uLMS - uterine leiomyosarcoma; CT —computed tomography.
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dality (5). After surgery, adjuvant chemotherapy or pelvic
radiation are sometimes considered; the decision depends
on the risk factors for disease relapse. In addition to the
these therapeutic options, the preferred chemotherapy
regimen in metastatic settings includes doxorubicin as a
monotherapy or in combination with ifosfamide or dacar-
bazine (5). Additionally, the combination of gemcitabine
and docetaxel can also be employed (5). For metastatic dis-

Croat Med J. 2024;65:51-8

ease, two phase-ll clinical studies have shown the benefit
of chemotherapy with gemcitabine and docetaxel in first-
and second-line chemotherapy for uLMS (19,20). A phase-
Il study evaluating first-line chemotherapy with gemcitabi-
ne plus docetaxel for uLMS confirmed a high response rate
of 37% (20). The major toxicity was myelosuppression, with
17% of patients experiencing grade-3 and grade-4 neu-
tropenia and 14% of patients experiencing grade-3 and

TABLE 1. Summary of cases with metastatic uterine leiomyosarcoma in the breast

Case
1

Age at
diagnosis presentation

Authors
Linetal (15) 44
Madigan et al (21) 60

Sibartie etal (14) 56

Hsiao et al (22) 62

Yasuhara et al (23) 48

Pappaetal (24) 58

Noronha et al (25) 74

Vasan et al (26) 46

Tirumanietal (7) Not
reported

Karaman et al (27) 56

Colénetal (28) 51

Clinical

Bilateral
breast lumps

Right breast
mass

Left breast
mass

Left breast
mass

Left breast
mass

Left breast
mass

Left breast
mass

Painless bi-
lateral breast
masses

Not reported

Breast mass

Right breast
mass

Imaging
findings
Lung
Pleural surface
Liver
Intrabdomina
Subcutaneous
metastasis of the
neck and axilla
Lung
Lung
Liver
Bone
Lung
Liver
Bone

No evidence of
metastasis
Lung

Liver

Kidneys Adrenal
glands

Extensive pelvic

disease Lung

Lung
Liver
Bone

Not reported

Lung

Not reported

Positive

mmunohistochemistry

results
Desmin
Vimentin
NSE (weakly positive)

Muscle-specific actin

Not reported

Desmin
SMA

SMA

Vimentin

SMA

Desmin

Vimentin

HHF35 (diffuse
oderate positivity)
Desmin SMA Vimentin
p63 (focally positive)
SMA

Desmin

HHF35

Not reported

Not reported

SMA
Desmin
Vimentin
Caldesmon

Treatment

Hysterectomy
Right salpingo-
oophorectomy

TAH
Chemotherapy
with doxorubicin
and ifosfamide

Hysterectomy

TAH and BSO
Chemotherapy
with ifosfamide,
etoposide and
carboplatin
TAH and BSO

TAH and BSO
Chemotherapy
Radiotherapy

Not reported

Active surveil-
lance according
to the patient’s
wishes

Not reported

TAH and BSO
Chemotherapy
with ifosfamide,
mesna and adri-
amycin
Hysterectomy
Salpingo-oo-
phorectomy

Time from uLMS
diagnosis to
breast metastasis
(months)

132

120

36

72

Simultaneously
detected uLMS

18

Not reported

Simultaneously
detected uLMS

Not reported

24

120

Overall
survival
(months)

Alive at
publication

40

36

Not reported

Not reported

Not reported

Not reported

Alive at
publication

Not reported

*Abbreviations: uLMS - uterine leiomyosarcoma; TAH - total hysterectomy; BSO - bilateral salpingo-oophorectomy; SMA - smooth muscle actin; NSE - neuron-
specific enolase.
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grade-4 thrombocytopenia. After completing four cycles
of chemotherapy with gemcitabine plus docetaxel, our
patient’s radiologic evaluation revealed stable disease, and
no hematological toxicity was observed up to the moment
of writing this report.

This case highlights the importance of considering unusu-
al metastatic patterns when evaluating breast masses, par-
ticularly in patients with a history of non-specific uterine
conditions. Comprehensive diagnostic work-up, including
imaging and histopathologic examinations, is crucial for
accurate diagnosis and appropriate treatment selection.
Further studies are needed to better understand the un-
derlying mechanisms and optimal management strategies
for metastatic uLMS.
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