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1. Introduction

Sarcoma of the uterine cervix is a rare entity and accounts only for
about 1% of cervical neoplasms. Carcinosarcomas are the most common
subtype representing ~40% of cases, followed by adenosarcomas and
leiomyosarcomas (each representing 21% of cases) (Bansal et al., 2010).

Sclerosing epithelioid fibrosarcoma is a rare variant of fibrosarcomas
first described in 1995 (Meis-Kindblom, Kindblom, and Enzinger, 1995).
Immunohistochemically, most cases show cytoplasmic staining for
glycoprotein mucin 4 (MUC4) (Doyle et al., 2012). On a molecular level,
they commonly display a EWSR1-CREB3L1 fusion. However, rare cases
of EWSR1-CREB3L2 and FUS-CREB3L2 (among others) rearrangements
have been described (Prieto-Granada et al., 2015; Tsuda et al., 2020).

We report the first case of a hematogenously metastasized sclerosing
epithelioid fibrosarcoma arising primarily in the cervix uteri with a rare
EWSR1-CREB3L2 gene fusion.

2. Case presentation

The patient is a 44 year-old woman referred to our tertiary referral
center from a secondary care hospital with a lesion of the uterine cervix.
Initial biopsy performed at the secondary care hospital was sent for
reference pathology. Diagnosis was spindle cell lesion, not otherwise
specified. MRI showed a 3.8 x 4.0 cm T2 hypointense lesion (Fig. 1).

Subsequently, she underwent a radical hysterectomy with adnexectomy.
Macroscopically, the specimen showed a 4.5 cm measuring ill-
defined nodule in the uterine cervix with a white whorled surface
extending to the over lining dorsal serosa. Microscopically, the tumor
was composed round-to-plump spindle cells intermixed with less
cellular, abundantly hyalinized stroma. The tumor cells mostly grew in
cords and nests and had mild cytologic atypia, clear cytoplasm, and
inconspicuous nucleoli. Just focal areas showed slightly higher-grade
cytologic atypia. No mitotic activity or necrosis was seen (Fig. 2).

Immunohistochemically, the tumor cells stained negative for S-100,
B-Catenin, HMB45, Melan A, CD10, caldesmon, actin, desmin, STAT®6,
CD34 and pancytokeratin AE1/AE3. Epithelial membrane antigen
(EMA) was focally positive. The proliferative activity measured by Ki67
was 1%.

To test for the differential diagnosis of low-grade fibromyxoid sar-
coma, FISH analysis for FUS break apart was performed showing no FUS
rearrangement.

Diagnosis was mesenchymal tumor of the uterine cervix, locally
completely excised, no further subclassification possible.

Three years later the patient presented with lower back pain. MRI
showed multiple T2 hyperintense, T1 hypointense bone, pulmonary, and
lymph node lesions. A diagnostic bone biopsy revealed a spindle cell
tumor with only mild atypia and epithelioid tumor cells similar to the
one in the uterine cervix. The tumor cells stained strongly and diffusely
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Fig. 1. Sagittal T2 weighted MRI of the pelvis showing a 3.8 x 4.0 cm mass.

for MUC4 (Fig. 3). EMA was focally weakly positive. The tumor stained
negative for CD34, S-100, desmin, and pancytokeratin AE1/AE3. Pro-
liferation activity measured by Ki67 was focally up to 10%.

Taking the multiple lesions into account, fusion analysis of the pri-
mary cervix tumor was performed using the ArcherDX FusionPlex sar-
coma kit (30 target genes) and Illumina NextSeq 550. A EWSRI (exon
19) - CREB3L2 (intron 6) fusion was detected with genomic location of
breakpoint being chr22:29683123 and chr7:137590578.

Knowing the clinical history, the strong immunoreaction for MUC4,
and the EWSR1-CREB3L2 fusion, the cervical tumor as well as the bone
lesion were classified as sclerosing epithelioid fibrosarcoma. Subse-
quently the patient received 6 cycles of chemotherapy with doxorubicin
for her metastatic disease as well as 20 Gy radiation therapy for her bone
lesions. Last follow-up CT scan showed stable metastatic disease. The
patient is follow-upped regularly every three months.

3. Discussion

We report a case of hematogenously metastasized sclerosing
epithelioid fibrosarcoma arising primarily in the uterine cervix. Immu-
nohistochemically, the tumor showed an overexpression of MUC4. On a
molecular level, the tumor displayed a EWSR1-CREB3L2 rearrangement.

In general, sarcomas of the uterine cervix are rare with carcinosar-
comas, adenosarcomas and leiomyosarcomas being the most common
subtypes (Bansal et al., 2010). Our case showed a bland looking spindle
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cell tumor in the uterine cervix. Differential diagnosis included low-
grade fibromyxoid sarcoma, solitary fibrous tumor, malignant periph-
eral nerve sheet tumor, and leiomyosarcoma, as well as a benign lesion.
Sclerosing epithelioid fibrosarcomas have been described mainly in the
bone, and deep soft tissue of the lower extremities, limb girdles or trunk.
However, rare cases of sclerosing epithelioid fibrosarcoma involving
coecum (Frattini et al., 2007), pancreas (Kramer et al., 2020), liver
(Tomimaru et al., 2009), kidney (Argani et al., 2015) and uterine corpus
(Braun et al., 2019), but not the uterine cervix, have been reported. The
clinical presentation (primary tumor manifestation in the uterine cervix
with surgical excision and bone lesions three years later) argues against
the assumption of a primary osseous and secondary uterine tumor.
Although usually distinguishable on standard histology from low-grade
fibromyxoid sarcomas, they show in some cases morphological overlap.
In this setting hybrid low-grade fibromyxoid sarcoma/sclerosing
epithelioid fibrosarcoma have been identified and authors have pro-
posed that these entities are a spectrum of the same disease (Prieto-
Granada et al., 2015). On standard histology, sclerosing epithelioid
fibrosarcoma and low-grade fibromyxoid sarcoma show a relatively low-
grade histology. Both entities typically exhibit an upregulation of MUC4.
A cytoplasmic positivity for MUC4 on immunohistochemistry can help
to distinguish sclerosing epithelioid fibrosarcoma from other neoplasms
with epithelioid morphology and low-grade fibromyxoid sarcoma from
other bland spindle cell neoplasms. However, a small proportion of tu-
mors are negative for MUC4. In appropriate cases, and to objectify a
MUC4-positive tumor, molecular analyses should be considered. The
broad RNA-based fusion analyses are superior to the classical FISH an-
alyses, because rare fusions and unknown fusion partners can also be
detected. On a molecular level, low-grade fibromyxoid sarcomas most
commonly show a FUS-CREB3L1 or FUS-CREB3L2 gene fusion, (Mat-
suyama et al., 2006; Mertens et al., 2005) whereas sclerosing epithelioid
fibrosarcomas mainly show a EWSRI (or PAX5)-CREB3L1 fusion
(Warmke and Meis 2020). Rare cases of sclerosing epithelioid fibrosar-
coma with a EWSRI1-CREB3L2 fusion have also been reported (Prieto-
Granada et al., 2015).

Sclerosing epithelioid fibrosarcoma is a rare malignant soft tissue
tumor with a relatively bland cytologic appearance, but an aggressive
clinical behavior. These tumors show a high rate of local recurrence and
metastasis to the lungs and bones (Antonescu et al., 2001). Only a
limited responsiveness to conventional chemotherapy is described
(Chew et al., 2018).

In summary, we present the first case of a hematogenously metas-
tasized sclerosing epithelioid fibrosarcoma arising primarily in the cer-
vix uteri with a rare EWSR1-CREB3L2 gene fusion.

4. Consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request

Fig. 2. Low (A), medium (B) and high (C) magnification H&E stains demonstrating tumor cells growing in cords and nests with mild cytologic atypia, inconspicuous
nucleoli, no mitotic activity, and no necrosis with overlaying regular cervical squamous epithelium. Scale bars: (A) 100 um; (B) 50 pm; (C) 50 pm.
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Fig. 3. Sagittal T1 weighted MRI showing multiple vertebral lesions (A). Bone biopsy revealed a spindle cell tumor with only mild atypia and epithelioid tumor cells

(B) and strong and diffuse positivity for MUC4 (C). Scale bars: 50 pm.
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