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A B S T R A C T

CIC-rearranged round cell sarcoma (CRS) is a rare entity that presents in various anatomical locations and
involves deep soft-tissue structures and skin. Although commonly confused with and clinically similar to Ewing
sarcoma (ES), investigators have recently shown that this unique condition maintains morphologic and patho-
logic features that are distinct from ES. In this report, we present and discuss a case of CRS of the uterus, the first
of its kind to be reported in the English-language literature. We urge the scientific community to continue its
investigations in elucidating the features of this entity, as young women who suffer from this condition have
dismal prognoses and currently do not have access to therapeutic options for cure.

1. Introduction

Ewing sarcoma (ES) is a family of malignancies within the primitive
neuroectodermal tumor (PNET) spectrum (Jawad et al., 2009; Loverro
et al., 2015) which share common defining histologic and cytologic
characteristics of neuroectodermal origin. Up to 85% of the time, these
tumors display a translocation involving EWSR1 and ETS family tran-
scription factors (Mashriqi et al., 2015; Pappo and Dirksen, 2018). ES of
the female genital tract is a rare subset that most commonly involves
the ovaries and may present in the vulva, vagina, cervix, and uterus
(Loverro et al., 2015). To date, approximately 50 such cases have been
reported in the literature, with most (75%) presenting in pre-
menopausal women (Ren et al., 2011).

Round cell sarcoma, which is morphologically similar to ES and had
once been considered to be the same entity, has recently been char-
acterized as a distinct pathology based on its unique im-
munohistochemical and cytogenetic profile (Yoshimoto et al., 2017).
Although these round cell tumors may also display overexpression of
ETS transcription factors like those found in ES, this entity exclusively
harbors a CIC-DUX4 translocation (Pappo and Dirksen, 2018; Specht
et al., 2014). Both ES and CIC-rearranged round cell sarcomas (CRS)
stain positively for CD99 on immunohistochemistry. However, CRS

often shows diffuse staining of CD99 compared to its stronger-staining
ES counterpart. Furthermore, CRS often expresses ETV4 and occasion-
ally WT-1, ERG and FLI, while ES expresses NKX2-2.6 (Brcic et al.,
2019; Sbaraglia et al., 2019).

Notably, CRS has been previously reported to affect the skin and soft
tissues of the trunk, pelvis, and extremities (Carter and Patel, 2019).
Here, we present a case of CRS of the uterus, significant for its un-
common immunohistochemical and cytogenetic profile and unique
presentation in a location that is unreported in the English language
literature. Further, we discuss the current methodology for clinical
management and highlight the need for investigations to more effec-
tively combat this pathologic entity.

2. Case presentation

A 28-year-old female with no significant medical history presented
to the emergency department in an outside hospital complaining of
abdominal pain. Ultrasound imaging showed a pelvic mass, interpreted
to be a uterine leiomyoma. The patient was taken for laparoscopic
uterine myomectomy, but the procedure was aborted, as the mass was
firmly adherent to the uterine wall. No biopsies were taken at the time.
The patient was subsequently placed on oral contraceptive pills, which
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did not alleviate her symptoms.
Six months after her initial presentation, her pain progressed, to the

point of limiting ambulation. Transvaginal ultrasound at the time
showed significant growth of the suspected leiomyoma; attempted ex-
cision was planned. After significant delay due to insurance difficulties,
the patient was taken for an exploratory laparotomy, total abdominal
hysterectomy and right salpingo-oophorectomy. Intraoperative ex-
ploration showed gross extension of the tumor into the left pelvic
sidewall in approximation to the sigmoid colon, without involvement of
the ovarian or fallopian tubes. An R2 resection was performed with
residual macroscopic residual tumor. Pathology demonstrated a cyto-
logically malignant neoplasm, consisting of sheets of cells with variable
palely amphophilic cytoplasm and rounded, tapering vesicular nuclei
with small nucleoli, numerous mitotic figures, and areas of necrosis.
Immunohistochemical (IHC) staining showed pan-keratin negativity,
multifocal CD99 positivity CD99, diffuse positivity for ETV4, and mildly
positivity for CD10 (Fig. 1). The specimen was negative for NKX2.2,
pan-keratin, desmin, and WT-1 (staining not shown). FISH amplifica-
tion studies demonstrated presence of CIC gene rearrangement (most

likely CIC-DUX4 gene fusion). Targeted new generation sequencing
revealed that the tumor had a low mutational burden and stable mi-
crosatellite status. (Additional immunohistochemistry was positive for
TOP2A and negative for MGMT and TUBB3). Taken together, these
findings classified this entity as a round cell sarcoma of the uterus.

One month after surgical resection and diagnosis, an outside hos-
pital Computed Tomography (CT) scan was performed, and it reported
tumor recurrence with an 11 cm pelvic mass. Positron emission tomo-
graphy/computed tomography (PET/CT) performed at the time re-
ported metastatic lesions to the liver. She was urgently treated with
combination chemotherapy consisting of doxorubicin (90 mg/m2 bolus
with dexrazoxane cardioprotection) with ifosfamide (10 gm/m2 divided
over 5 days) (AI) plus alternating vincristine, doxorubicin, and cyclo-
phosphamide (VAC) chemotherapy (dosage given unavailable). One
and a half months after beginning chemotherapy, she developed ab-
dominal pain likely secondary to tumor response and follow-up CT
scans were reported as showing partial response to therapy. She re-
mained on VAC, alternating with AI. However, 2.5 months into her
chemotherapy regimen, her abdominal pain worsened, and repeat CT

Fig. 1. A round cell sarcoma with solid and often nodular growth pattern and extensive areas of necrosis was noted (A, HE 2×). The neoplasm was composed by
small to medium size round to ovoid cells with light eosinophilic to clear cytoplasm and eccentric nuclei (B and C, HE 4× and 10×). Immunohistochemistry showed
positivity for CD99 (D), ETV4 (E), and negativity for pan-cytokeratin (F).
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scans reported new progression of disease, including accompanying
peritoneal sarcomatosis. She was immediately started on gemcitabine/
paclitaxel. The patient received two doses of this therapy without
clinical or radiographic response (Fig. 2, A–C). At this point (6 months
after her surgical diagnosis), the patient’s care was transferred to our
institution and was started on a cycle of high dose ifosfamide 14 gm/m2

(2 gm/m2 infused over 2 h every 12 h for 7 doses) for 6 cycles; she
tolerated therapy well. After cycle 4 (8 months from surgical diagnosis),
CT scan demonstrated interval decrease in peritoneal disease (Fig. 2,
D–F). Over the course of her therapy with ifosfamide, the patient visited
the emergency department multiple times, suffering from neutropenic
fever and partial obstruction, secondary to external mass compression
of the sigmoid colon.

Upon completion of chemotherapy the patient’s disease quickly
progressed while on a 2-month drug holiday (11 months from surgical
diagnosis) (Fig. 3A). She was unable to tolerate PO intake due to sig-
moid obstruction. A palliative resection of the residual sarcoma in-
cluding proctectomy, sigmoidectomy with a descending colostomy
(Hartman pouch) was performed. Fig. 4 shows gross pathology of the
surgical specimen. IHC of the specimen confirmed previous diagnosis of
CIC-rearranged round cell sarcoma.

Due to the rapidly progressive nature of her disease, tumor recur-
rence and subsequent colonic obstruction recurred just one month later.
The patient decided to withdraw all treatment and continue only with
palliative ifosfamide chemotherapy; she subsequently opted for hospice
care and succumbed to her disease, 15 months after her surgical diag-
nosis.

3. Discussion

This is the first reported case of a CIC-rearranged round cell sarcoma
(CRS) of the uterus. While several cases of CRS have been referenced in
larger case series in the pelvis, perineum, and retroperitoneum
(Antonescu et al., 2017; Yoshida et al., 2016) detailed descriptions,
including clinical course and treatment, have not been provided.

Until recently, CRS was considered a part of the Ewing sarcoma (ES)

family of tumors and treated according to ES protocols. However, over
the last several years there has been an increasing amount of evidence
that CRS is genetically (Brcic et al., 2019), clinically (Antonescu et al.,
2017; Yoshida et al., 2016), and pathologically (Specht et al., 2014)
distinct from ES.

Although both ES and CRS express CD99 on immunohistochemical
analysis, investigators have shown that CRS often displays a focal or
patchy staining pattern (Specht et al., 2014) which is consistent with
our current report. NKX2.2, pan-keratin, and desmin all stained nega-
tively, confirming previous reports of CRS and indicates that the pa-
thology is not likely classical ES. However, unlike what Specht et al.
reports, our current pathology does not stain positively for WT-1. De-
finitive diagnosis of CRS depends on the cytologic profiling of the
tumor. This pathology most commonly contains cytogenetic abnorm-
alities including t(4;19) or t(10;19) with CIC-DUX4 fusion while Ewing
sarcomas have the pathognomonic EWSR1-ETS translocation (Specht
et al., 2014). Our patient’s pathology was positive for CIC gene re-
arrangement.

Clinically, CRS most commonly presents in the deep soft tissues of
the extremities, trunk, or head and neck rather than in bones (as seen
with ES). This pathology occurs in patients in adulthood with the
highest prevalence in the fourth decade compared to in the second
decade in ES and may have a more aggressive clinical course than ES
(Antonescu et al., 2017). 5-year overall survival in the largest cohorts
(Antonescu et al., 2017; Yoshida et al., 2016) has been observed at
around 40% or lower, which is about half the overall survival observed
in matched controls with EWSR1-rearranged ES. Even when con-
sidering only patients presenting with localized disease, 5-year survival
still was only about 50% (Antonescu et al., 2017).

ES classically demonstrates response to systemic chemotherapy. Due
to clinicians’ unfamiliarity with CRS, this entity has mostly been treated
with ES protocols (Antonescu et al., 2017), which typically include
vincristine, doxorubicin, and cyclophophamide along with ifosfamide
and etoposide (VDC/IE; Grier et al., 2003). However, they have shown
minimal and short-lived response to chemotherapy, and, in those with
responses, drug resistance has rapidly developed with subsequent

Fig. 2. Representative Computer Tomography Scan images of abnormal findings in abdomen and pelvis. 2 (A–C): Show tumor progression with large multilobulated
abdominopelvic masses refractory to gemcitabine/paclitaxel (treated at outside institution) and before starting chemotherapy with high dose ifosfamide (when care
was transferred to our institution). 2 (D–F): Show tumor response to therapy at 5 months interval after 4 of cycles with high dose ifosfamide.
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disease progression (Haidar et al., 2015). Even for the small minority of
patients with a robust pathologic response to chemotherapy, no cor-
relation has been shown with survival (Antonescu et al., 2017). For
patients with localized disease, those treated with surgery and adjuvant
chemotherapy have displayed a trend toward improved overall survival
compared to those treated with neoadjuvant chemotherapy followed by

surgery (Antonescu et al., 2017), suggesting a role for adjuvant che-
motherapy.

Currently, optimal treatment for CRS is poorly defined but based on
the available evidence the authors have several recommendations for
staging and treatment. Since CRS frequently metastasizes to the lungs
and there have also been reported cases of metastasis to the brain, liver,
lymph nodes, and bone (Haidar et al., 2015; Yoshida et al., 2016), PET/
CT should be obtained to assess for distant metastasis and inform the
subsequent decision regarding surgery. Given the rapid and aggressive
clinical course and poor outcomes seen in the above retrospective data
along with the poor sensitivity to chemotherapy, localized disease may
best be treated with surgery to achieve local control as quickly as
possible followed by adjuvant chemotherapy.

There are no established targeted therapies for CRS. However, re-
search is ongoing regarding potential molecular targets for therapy
(Yoshimoto et al., 2017). Treatments used for other sarcomas are being
investigated as potential treatments for CRS, with some promising early
in vivo results in mice with the chemotherapeutic agent, trabectedin
(Yoshimoto et al., 2017). Further research is needed to better elucidate
and establish promising potential therapies for CRS and to advance
their use to clinical trials and/or expanded use.

In conclusion, we report a case of CIC-rearranged sarcoma of the
uterus with aggressive clinical course that transiently responded to
chemotherapy and progressed rapidly after surgical resection. Early
detection, oncologic R0 excision while the disease is localized, and
consideration of an appropriate adjuvant chemotherapy regimen is es-
sential to optimize outcomes.

Informed consent

Informed consent has been established and the patient in this case
has agreed to sharing her medical information for publication.

Fig. 3. Contrast CT studies of abdomen and pelvis demonstrating recurrence of CIC-Sarcoma of the uterus before (A, B) and after (C, D) subtotal radical resection and
simultaneous proctectomy, sigmoidectomy, and descending colostomy.

Fig. 4. Gross surgical specimen: A 10 × 8 × 7.5 cm necrotic well circum-
scribed mass was identified involving the periocolic fatty tissue of a segment of
colon. The mass extended up to the external muscle layer of the colon, up to
0.2 cm of the surface of the pericolonic fatty tissue, 6.0 and 3.5 cm from the
colonic surgical margins and 3.4 cm from the mesenteric surgical margin. The
colonic mucosa was red-tan and normally folded.
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