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1. Introduction

Uterine carcinosarcoma (UCS), previously known as malignant
mixed mesodermal tumor (MMMT), is an aggressive subtype of endo-
metrial cancer. UCS represents less than 5% of uterine tumors but ac-
counts for 15% of deaths caused by uterine malignancies (Cantrell et al.,
2015). The overall survival (OS) rate at five years is 59% for stages I-II,
22% for stage III, and 9% for stage IV (Cantrell et al., 2015).

Previously classified as sarcomas, it is now recognized that UCS tu-
mors are likely epithelial tumors that have undergone mesenchymal
differentiation. The carcinomatous component of these tumors is typi-
cally high-grade, such as serous or clear cell. The sarcomatous compo-
nent can be homologous, including leiomyosarcoma or endometrial
stromal sarcoma, or heterologous, such as rhabdomyosarcoma or oste-
osarcoma. The estrogen receptor (ER) positivity rates are typically low,
between 23% and 33% (de Jong, 2011; Koivisto-Korander, 2011); one
study noted that only 8% of tumors demonstrated estrogen/progester-
one (ER/PR) receptor expression in both the epithelial and mesen-
chymal component (de Jong, 2011). Of note, there are data to suggest
increased survival advantage in hormone-positive UCS (Huang et al,
2007; Koivisto-Korander, 2011).

The preferred treatment for UCS consists of surgery followed by
adjuvant carboplatin plus paclitaxel and radiation therapy. Radiation
therapy may improve local control in early-stage disease but does not
decrease distant metastases or OS (Callister et al., 2004). A phase III trial

reported that carboplatin plus paclitaxel resulted in progression-free
survival (PFS) of 13 months and OS of 37 months (Miller et al., 2020).
Ifosfamide, while effective, is considered quite toxic when administered
with cisplatin or paclitaxel, and many other chemotherapy agents have
little demonstrable benefit (Cantrell et al., 2015).

Hormonal agents are routinely used in the treatment of low-grade
endometrial cancer, in which ER/PR positivity are present in up to
90% of cases (Shen et al., 2017). Progestin therapy is often used to treat
low-grade endometrial cancer in women who wish to preserve fertility,
with response rates ranging from 66% (Hahn et al., 2009) to 86%
(Eftekhar et al., 2009). Aromatase inhibitors with and without targeted
therapy have also shown benefit in multiple case reports of early-stage
disease (Gao et al., 2014) and phase II studies in recurrent disease
(Slomovitz et al., 2015).

Hormone receptor expression may serve similarly as a therapeutic
target in higher-grade endometrial tumors. Our group recently reported
long-term disease control in a patient with ER-positive, recurrent uterine
serous carcinoma with bone and visceral metastases who received
treatment with letrozole and zoledronic acid (Najjar et al., 2020).
However, few studies have demonstrated efficacy of hormonal therapy
in ER/PR positive UCS. In this case report, we present efficacy of
megestrol acetate and letrozole for a woman with ER/PR positive,
recurrent UCS.
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2. Case report

A 70-year-old woman with a remote history of breast cancer in 2008
presented with new-onset abdominal pain in 2013. Her past medical
history was otherwise unremarkable, and her past surgical history
included lumpectomy and cesarean section.

Briefly, the patient’s breast cancer history was notable for infiltrating
ductal carcinoma with lobular features, grade 3, ER 95%, PR 1%, human
epidermal growth factor receptor (HER)-2 negative, and stage pT1cNO.
She underwent lumpectomy in 2008 and received four cycles of doce-
taxel plus cyclophosphamide followed by radiation therapy. She was
maintained on letrozole for five years without evidence of disease
recurrence by annual mammography and clinical examination.

Prompted by her new-onset abdominal pain in 2013, the patient
received transvaginal ultrasound imaging, which revealed a complex
cystic mass, and pelvic magnetic resonance imaging (MRI), which
illustrated an expanded uterus with frond-like tissue. The patient un-
derwent total abdominal hysterectomy with bilateral salpingo-
oophorectomy, and pelvic and para-aortic lymphadenectomy. Pathol-
ogy identified carcinosarcoma with myometrial invasion (less
than50%), and metastatic disease was present in the bilateral ovaries
and 8 of 15 pelvic lymph nodes, consistent with International Federation
of Gynecology and Obstetrics (FIGO) stage IIIC2 disease (Fig. 1).

The patient subsequently received six cycles of intravenous carbo-
platin and paclitaxel, 45 Gy of pelvic and paraaortic radiotherapy, and 7
Gy of vaginal brachytherapy. She was followed closely every 3 months
with clinical examination and CA-125, and by CT every six months,
remaining disease-free for almost four years.

Forty-four months after surgery, her CA-125 levels increased and
positron emission tomography (PET)-CT revealed a 1.3 cm, metaboli-
cally hyperactive, aortocaval lymph node; CT-guided biopsy confirmed
recurrent, ER/PR positive, HER-2 negative adenocarcinoma consistent
with the patient’s known UCS.

The recurrence appeared to be isolated and slow-growing. The pa-
tient was observed closely for 7 months, but the isolated node continued
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growing. A multidisciplinary tumor board reviewed treatment options of
surgery, chemotherapy, and radiation therapy; progestin therapy was
recommended with megestrol acetate per oral 80 mg twice daily, given
that the patient was asymptomatic, and the recurrence was isolated, and
ER/PR positive. PET-CT after ten months on this therapy demonstrated a
stable lymph node with no hypermetabolic activity, suggesting possible
resolution of the recurrent disease.

Fifteen months into treatment, the patient developed a concurrent
deep vein thrombosis (DVT) and pulmonary emboli (PE). Megestrol
acetate was paused for one week until after the DVT was extracted via
thrombectomy and the patient was started on maximum anticoagulation
therapy. Per tumor board recommendation, the patient was restarted on
megestrol acetate at a decreased dose of 40 mg twice daily with
maximum anticoagulation therapy. However, she experienced recurrent
DVT after one month and was thus transitioned to aromatase inhibitor
therapy with letrozole per oral 2.5 mg daily. The patient experienced
slight interval increase in metabolic activity on PET-CT, though no in-
crease in nodal size or evidence of other disease after ten months on
letrozole. She thus underwent stereotactic radiation and thereafter
resumed with letrozole therapy.

The patient exhibits no evidence of disease recurrence per her most
recent CT after 25 months on letrozole. She also has not experienced
treatment toxicity, and her Eastern Cooperative Oncology Group
(ECOG) Performance Status remains at 1. She continues on surveillance
every six months by PET-CT and clinical examination.

3. Discussion

This case demonstrates long-term disease control of an ER/PR posi-
tive, recurrent UCS tumor was successfully achieved through hormonal
therapy with megestrol acetate followed by letrozole and stereotactic
radiation supplementation.

Megestrol acetate is commonly used to treat low-grade endometrial
cancer, especially as fertility-sparing therapy, while more aggressive
tumors, such as UCS, are likely to be treated with chemotherapy. In low-

Fig. 1. A) Sections from the uterus
showed both a carcinomatous compo-
nent with endometrioid and clear cell
features as well as a sarcomatous
component composed of other heter-
ologous and homologous elements
(20x, H&E). B) The majority of the
mesenchymal component consisted of
a non-specific malignant spindle cell
sarcoma (40x, H&E). C) Focally,
eosinophilic rhabdoid cells were pre-
sent with fibrillary cytoplasm consis-
tent with rhabdomyosarcoma, a
3 heterologous component (64x, H&E).
;1;‘%:' g i Loghoss D) Metastatic carcinosarcoma
ST RN 2 involving a lymph node. The metasta-
tic tumor demonstrated both a carci-
nomatous component with prominent
papillary architecture and a sarcoma-
tous component with a striking chon-
dromyxoid appearance (40x, H&E).
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grade endometrial cancers, which also have high rates of ER/PR posi-
tivity, megestrol acetate is highly effective (Qin et al., 2016). This case
demonstrates that megestrol acetate may also be effective in more
aggressive tumors, particularly those with ER/PR expression. Previous
studies provide further evidence consistent with this case. In a phase II
study of advanced and recurrent endometrial carcinoma, carboplatin
plus sequential hormonal therapy with megestrol acetate and tamoxifen
resulted in complete response for 30.8% (4/13) of all patients but 75%
(3/4) of ER/PR positive patients (Pinelli et al., 1996). In a phase II trial
that only included women with ER-positive advanced endometrial
cancer, the response rate was also high at 54.1% (19/35) of patients
whose disease had not progressed at 6 months (Pautier et al., 2017).
Consistent with this case report, these studies suggest that megestrol
acetate may be particularly effective for treating patients with ER/PR
positive endometrial cancer, even if advanced or recurrent.

However, this case also exemplifies a significant limitation of
megestrol acetate, namely that it predisposes patients to thromboem-
bolic disorders, which this patient experienced and for which this pa-
tient was discontinued from megestrol acetate. In the context of cancer
patients, a group already susceptible to hypercoagulability, the addi-
tional risk from megestrol acetate may result in severe adverse events. In
a phase II trial of alternating megestrol acetate and tamoxifen, two of 56
patients experienced a DVT, four experienced a PE, and one experienced
a stroke (Fiorica et al., 2004). Another trial of advanced endometrial
cancer reported that out of 22 patients treated with temsirolimus plus
alternating megestrol acetate and tamoxifen, there were five DVTs, two
PEs, one myocardial infection, and one sudden death (Fleming et al.,
2014). Thus, while megestrol acetate may benefit patients with ER/PR
positive endometrial cancer, patients should also be evaluated for con-
traindications due to hypercoagulability risk factors, and patients should
be considered for concurrent anticoagulation therapy as appropriate.

After being transitioned from megestrol acetate to letrozole and
receiving additional SBRT, the patient in this case report achieved long-
term disease control for 16 months with minimal treatment toxicity.
This is consistent with a case of a patient with hormone receptor posi-
tive, recurrent UCS who remained disease-free after five years on
letrozole (Martin-Romano et al., 2017). However, the current patient’s
response to letrozole is notable given that she had been on letrozole
maintenance for ductal carcinoma when she was diagnosed with UCS.
Previous studies suggest that hormonal therapy for breast cancer may
even be a risk factor for developing UCS (Uehara et al., 2012). To our
knowledge, this is the first reported case of a patient who responded to
hormonal therapy after developing UCS while taking an aromatase in-
hibitor. In addition, larger studies have reported low response rates to
aromatase inhibitor therapy, where anastrozole resulted in an 8.7% RR
(2/23) and letrozole resulted in a 9.4% RR (3/32) for advanced or
recurrent endometrial carcinoma (Gao et al., 2014). In a trial limited to
post-menopausal women with ER/PR positive recurrent endometrial
cancer, anastrozole still only yielded a 7% RR (6/82) (Mileshkin et al.,
2019). The favorable outcomes in case reports, including this one, may
be attributed to publication bias. In addition, the patient in this case
report may have also benefited from the more indolent and isolated
nature of the patient’s recurrence. The additional SBRT that the patient
received while on letrozole may have also contributed to the patient’s
long-term disease control, as SBRT confers a PFS rate at four years of
45% when used to treat isolated para-aortic lymph node metastasis in
patients with uterine cancer (Choi et al., 2009).

In summary, this case report illustrates the potential benefit of hor-
monal therapy with progestin and aromatase inhibitor therapy in the
management of isolated, ER/PR positive, recurrent uterine carcinosar-
coma. While megestrol acetate is mainly used to treat women with low-
grade endometrial carcinoma, further studies on megestrol acetate for
hormone receptor-positive, high-grade histology endometrial cancer are
warranted. Response to megestrol acetate may depend more on the
degree and homogeneity of tumoral ER and PR positivity (and other
molecular factors) than tumor stage or histology, suggesting that
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evaluating for ER and PR positivity in the recurrent setting may be
beneficial in guiding personalized treatment decisions in women with a
variety of endometrial cancer histologies. The long-term disease control
demonstrated in this case report suggests that further studies should
explore which prognostic factors may best predict patient response to
hormonal therapies. Together, these efforts may yield a more targeted
and effective approach to treating patients with aggressive uterine
carcinosarcoma.

4. Consent statement

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