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SMARCA4-Deficient Undifferentiated Uterine
Sarcoma: A Case Report
Abstract
A rare subset of aggressive SMARCA4-deficient uterine sarcomas has been
recently proposed, with only a few cases having previously been described.
We describe a case of SMARCA4-deficient uterine sarcoma with aggressive
behavior in a patient who underwent surgery. A 57 year-old women presented
with abnormal vaginal bleeding and a large mass protruding though the cervix.
On histopathological examination, the tumor was composed of epithelioid cells
displaying prominent rhabdoid morphology reminiscent of epithelioid sarcoma
that infiltrated around normal glands in a vague leaf-like architecture. The tumor
cells were large and epithelioid with prominent nucleoli and abundant mitotic
activity. Immunohistochemical staining revealed loss of SMARCA4, CD34, WT-1,
and claudin-4 with retained SMARCB1 and cyclin D1. The tumor was diagnosed
as SMARCA4-deficient uterine sarcoma. The patient died of the disease 7 months
after surgery. We herein present this case with a literature review.
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Introduction
Inactivation of SMARCA4, a member of the SWI/SNF chromatin
remodeling complex, has recently been proposed to occur in a
rare subset of undifferentiated uterine sarcomas with rhabdoid
morphology and aggressive behavior [1,2]. Because of its unique
clinicopathological, morphological, and molecular features,
SMARCA4-deficient uterine sarcoma may be a new uterine
sarcoma type [3]. However, to our knowledge, fewer than 20
cases of SMARCA4-deficient uterine sarcoma have been reported
in the literature to date. In this study, we present a rare case of
SMARCA4-deficient uterine sarcoma and a concise review of the
imaging and clinicopathological presentation of patients with
SMARCA4-deficient uterine sarcoma.

Case Report
A 57-year-old G0P0 woman presented to our department with
chronic vaginal bleeding that had started 6 months previously
and acute heavy vaginal bleeding that had occurred over the past
2 days. Computed tomography (CT) of the chest, abdomen, and
pelvis demonstrated an enlarged lobular uterus with a large midline
pelvic mass and retroperitoneal and pelvic lymphadenopathy.
Magnetic resonance imaging (MRI) of the pelvis with contrast
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confirmed a large uterine mass suspicious of malignancy, with
a metastatic ovarian tumor with multiple likely metastatic
pelvic and retroperitoneal lymph nodes (Figure 1). The patient
underwent a hysterectomy, bilateral salpingo-oophorectomy, and
removal of the peritoneal dissemination. Grossly, a 14 cm mass
arose from the endomyometrium that invaded through >90% of
the myometrial thickness and extended to the parametrial and
paracervical resection margins. Microscopically, the tumor was
composed of epithelioid cells displaying a prominent rhabdoid
morphology reminiscent of epithelioid sarcoma that infiltrated
around normal glands in a vague leaf-like architecture (Figure
2). There was extensive lymphovascular invasion. The tumor had
metastasized to the bilateral ovaries. Immunohistochemistry
showed that loss of SMARCA4, negativity for CD34, SMARCA2,
SALL4, cytokeratin AE1/AE3, WT-1, and claudin 4. SMARCB1
and cyclin D1 were positively stained (Figure 3). The tumor was
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Figure 1 Sagittal magnetic resonance imaging showing a large heterogeneous mass centered
within the uterus and cervix (solid arrows). The mass showed mixed signal intensity on
T2-weighted images, heterogeneous enhancement with increased signal intensity on
DW1, and decreased signal intensity on ADC maps.

Figure 2 Tumor cells were atypical yet monomorphous, with prominent nucleoli and large nuclei, and
were composed of discohesive rhabdoid cells. Abundant mitotic activity was evident (200x, A, B).

Figure 3 Immunohistochemistry showed negativity for SMARCA4 (A) CD34 (B) SMARCA2 (C) SALL4 (D)
cytokeratin AE1/AE3 (E) WT-1 (F) and claudin-4 (G) SMARCB1 (H) and cyclin D1 (I) were positively
stained (200x).
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diagnosed as SMARCA4-deficient uterine sarcoma. The patient
received several courses of doxorubicin (Adriamycin) but died of
the disease 7 months after surgery.

Discussion
Uterine sarcoma is a rare type of uterine cancer that is estimated
to account for between 3% and 5% of all neoplasms of the uterine
corpus [4,5]. The incidence of uterine sarcoma ranges from 1.55
to 1.95 per 100000 women per year [5]. Uterine sarcomas are
classified into two groups: mesenchymal tumors, and mixed
epithelial and mesenchymal tumors [4,5]. SMARCA4-deficient
uterine sarcoma is a newly discovered undifferentiated uterine
mesenchymal malignancy with unique clinicopathological
features [4]. Patients with SMARCA4-deficient uterine sarcoma
often present with vaginal bleeding [2,6]. Moreover, SMARCA4deficient uterine sarcoma shares many clinicopathological
features of small cell carcinoma of the ovary, including young
age, aggressive clinical behavior, morphological resemblance to
the large cell variant of small cell carcinoma of the ovary, and loss
of SMARCA4 expression.
The clinical manifestations of SMARCA4-deficient uterine
sarcoma are non-specific, and imaging is usually required for
diagnosis. However, the imaging characteristics of SMARCA4deficient uterine sarcoma have not been described. MRI should
be performed to assess the local invasion of the lesion. T2weighted MRI is considered superior to CT and ultrasonography
for detecting myometrial invasion [7,8]. MRI may show a
heterogeneous signal-intensity endometrial mass with lowintensity bands scattered in areas of myometrial involvement
and intramyometrial worm-like nodular extensions, indicating
myometrial and lymphovascular invasion of the tumor [7]. CT is
mainly required for disease staging of distal metastasis [9].
Diagnosis of SMARCA4-deficient uterine sarcoma is usually
based on morphology, loss of SMARCA4 staining demonstrated
by anti-SMARCA4 antibody, and retained/intact SMARCB1. The
distinction between undifferentiated endometrial carcinoma
and SMARCA4-deficient uterine sarcoma is important,
because a previous study reported the possibility of antiPD-1 immunotherapy use in SMARCA4-deficient uterine
sarcoma [10]. Lack of SWI/SNF complex expression detected by
immunohistochemical staining is a necessary but not a sufficient
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requirement for the diagnosis of SMARCA4-deficient uterine
sarcoma [11]. On histology, SMARCA4-deficient uterine sarcoma
typically shows diffuse sheets of medium-to-large epithelioid cells
with areas of rhabdoid morphology, corded architecture with
stromal hyalinization, and focal phyllodiform architecture [12].
Immunohistochemistry could be helpful in diagnosing SMARCA4deficient uterine sarcoma. SMARCA4-deficient uterine sarcoma
is frequently negative for WT-1. Moreover, SMARCA4-deficient
uterine sarcoma lacks significant epithelial marker expression,
including keratin, epithelial membrane antigen (EMA), cytokeratin
7 (CK7), and claudin-4, which differentiates it from endometrioid
carcinoma [2]. Claudin-4 has recently been shown to be a
marker of epithelial differentiation, and may remain expressed in
undifferentiated and poorly differentiated carcinomas that have
rhabdoid morphology; however, claudin-4 is negative in small
cell carcinoma and SWI/SNF-deficient sarcoma [13]. This finding
suggested that it may be an effective marker to distinguish it from
rhabdoid carcinoma. Endometrial stromal tumors show strong
staining of CD10 and cyclin D1, which are not found or are rarely
found in SMARCA4-deficient uterine sarcoma [14]. Kolin et al. [2]
suggested that when faced with a poorly differentiated uterine
sarcoma with rhabdoid cells, claudin-4, cyclin D1, and SMARCA4
immunohistochemistry could be used if genomic studies are not
available.

Conclusion
In conclusion, SMARCA4-deficient uterine sarcoma defines
a highly aggressive subset of undifferentiated endometrial
carcinomas with rapid disease progression. Efforts should be
pursued to standardize the care of patients with SMARCA4deficient uterine sarcoma, perhaps with practice guidelines. We
anticipate that population-level data such as these will be the
first step in this process.
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