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Introduction

Uterine malignant mixed Müllerian tumor (MMMT),
also known as carcinosarcoma, is a biphasic tumor of the
female genital tract and demonstrates both malignant
epithelial (carcinoma) and mesenchymal (sarcoma) com-
ponents [1, 2]. It is a very rare disease, accounting for
4.3% of all uterine malignant tumors [3]. Also, it has a
worldwide annual incidence between 0.5 and 3.3 cases
per 100.000 women [4, 5].

It usually occurs in postmenopausal women, although
younger women may be affected. The median age at diag-
nosis of uterine MMMT is 62 years [6]. Uterine MMMT
and endometrial cancer share a similar risk factor profile
[7]. Risk factors for the development of uterine MMMT
are: obesity, nulliparity, exposure to exogenous estrogens,
and pelvic radiation [2-7].

The aim of this study was to describe the clinical char-
acteristics, management, and prognosis of two patients
with uterine MMMT after adjuvant tamoxifen (TAM)
treatment for breast cancer that were diagnosed and treat-
ed in the Department and a review of the current literature.

Case Reports

Case 1

The patient, a 79-year-old gravida 2, para 2, postmenopausal
Greek woman, presented with a complaint of abnormal uterine

bleeding. She had a history of breast cancer Stage IIB previous-
ly treated with modified radical mastectomy 51 months ago.
Postoperatively, she received adjuvant chemotherapy and radio-
therapy. She also received 20 mg TAM daily for seven months.
Her family history revealed no evidence of cancer among the
first-degree relatives.

A gynecologic examination did not reveal any abnormal find-
ings. There were no palpable inguinal lymph nodes and the rest
of pelvic examination was also normal.

Preoperative computer tomography (CT) of the abdomen and
pelvis, and abdominal ultrasound (U/S) revealed irregular
endometrial thickening. A CT of the chest, chest X-ray, intra-
venous pyelography (IVP), colonoscopy, and urethrocystoscopy
were normal. Dilation and curettage revealed uterine malignan-
cy. Preoperative CA-125 was elevated at 120 U/ml.

During exploratory laparotomy, the patient underwent total
abdominal hysterectomy with bilateral salpingo-oophorectomy
and total omentectomy.

Histopathology revealed uterine MMMT. The epithelial
component of uterine MMMT was adenocarcinoma and the
mesenchymal component was leiomyosarcoma (Figures 1 and
2). The uterine tumor did not invade the myometrium. The
ovaries and omentum were normal. The peritoneal washing
smear was positive for malignant cells. The final diagnosis was
Stage IA uterine MMMT according to FIGO staging system
2009 [8, 9].

The patient underwent postoperative adjuvant chemotherapy.
She received six courses of carboplatin (400 mg/m2). She also
received postoperatively 5,000 cGy of external and 2,000 cGy
of intravaginal radiotherapy. However, 22 months after initial
surgery for uterine MMMT, the patient presented with a com-
plaint of abnormal vaginal bleeding. A gynecologic examination
revealed local recurrence of the disease with in the vaginal vault
with dimensions of 5 x 3.5 x 2 cm. A CT of the abdomen and
pelvis, and histopathology, re-confirmed the clinical diagnosis.
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total omentectomy, pelvic and para-aortic lymph node dissec-
tion.

Histopathology revealed uterine MMMT. The epithelial com-
ponent of uterine MMMT was adenocarcinoma and the mes-
enchymal component was endometrial stromal sarcoma
(Figures 3 and 4). The uterine tumor did not invade the
myometrium. The ovaries and omentum were normal. The peri-
toneal washing smear was positive for malignant cells. The final
diagnosis was Stage IA uterine MMMT according to FIGO
staging system 2009 [8, 9].

The patient underwent postoperative adjuvant chemotherapy.
She received six courses of cisplatin (75 mg/m2) and paclitaxel
(175 mg/m2). She also received postoperatively 5,000 cGy
external and 2,000 cGy of intravaginal radiotherapy.

Follow-up at 24 months after initial surgery for uterine
MMMT, with CT of the chest, abdomen, and pelvis, abdominal
U/S, chest X-ray, IVP, colonoscopy, and urethrocystoscopy,
revealed no evidence of recurrence.

Discussion

Uterine MMMT is a biphasic tumor of the female gen-
ital tract composed of both malignant epithelial and mes-
enchymal components [1, 2]. The epithelial component of

The patient underwent chemotherapy once again, but she
received only three courses of carboplatin (400 mg/m2) due to
systemic complications. She died because of recurrent disease
26 months after initial surgery for uterine MMMT.

Case 2

The patient, a 81-year-old gravida 4, para 2, postmenopausal
Greek woman, presented with a complaint of abnormal uterine
bleeding. She had history of breast cancer Stage IIB previously
treated with modified radical mastectomy 78 months ago.
Postoperatively, she received adjuvant chemotherapy and radio-
therapy. She also received 20 mg TAM daily for 73 months. Her
family history revealed no evidence of cancer among the first-
degree relatives.

A gynecologic examination did not reveal any abnormal find-
ings. There were no palpable inguinal lymph nodes and the rest
of pelvic examination was also normal.

Preoperative CT of the abdomen and pelvis, and abdominal
U/S revealed irregular endometrial thickening. Preoperative CT
of the chest, chest X-ray, IVP, colonoscopy, and urethrocys-
toscopy were normal. Hysteroscopy and endometrial biopsy
revealed uterine MMMT. Preoperative CA-125 was normal.

During exploratory laparotomy, the patient underwent total
abdominal hysterectomy with bilateral salpingo-oophorectomy,

Figure 1. — Case 1: Uterine malignant mixed Müllerian tumor (HE x 100).
Figure 2. — Case 1: Uterine malignant mixed Müllerian tumor (SMA x 100).
Figure 3. — Case 2: Uterine malignant mixed Müllerian tumor (HE x 100).
Figure 4. — Case 2: Uterine malignant mixed Müllerian tumor (HE x 100).
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uterine MMMT may be serous, endometrioid, clear cell,
squamous or undifferentiated [2, 10-12]. The mesenchy-
mal component of uterine MMMT may be homologous
or heterologous. Homologous types contain only mes-
enchymal elements normally found in the uterus
(endometrial stromal sarcoma, fibrosarcoma, leiomyosar-
coma or undifferentiated sarcoma) [10-12]. Heterologous
types contain some mesenchymal elements that are not
usually found in the uterus (rhabdomyosarcoma, chon-
drosarcoma, osteosarcoma or liposarcoma) [10-12]. In
the patients studied, the epithelial component of uterine
MMMT was adenocarcinoma in both cases. Also, the
mesenchymal component of uterine MMMT was
leiomyosarcoma in one case and endometrial stromal sar-
coma in the other case.

Although the precise histogenesis of uterine MMMT is
still uncertain, there are four main theories regarding it:
collision, combination, conversion, and composition [2,
10, 13-14]. Most uterine MMMT are monoclonal with the
epithelial component being the driving force [2, 15].
However, a small subset of uterine MMMT is true colli-
sion tumors, consisting of independent unrelated carcino-
mas and sarcomas [2, 16]. It may be of prognostic signif-
icance to identify this subset of uterine MMMT [2].

TAM is a non-steroidal selective estrogen receptor
modulator (SERM) that has potent anti-estrogenic activi-
ty in the breast, while displaying weak estrogen activity
in the endometrium [17, 18]. A significant side-effect of
TAM treatment, in postmenopausal women with breast
cancer, and appears to have a proliferative effect on the
endometrium [19]. This side-effect is correlated with the
development of various endometrial pathologies, includ-
ing hyperplasia, polyps, carcinoma, and sarcoma [17-19].
There is also increased risk for the development of uter-
ine MMMT especially in postmenopausal patients with
prolonged adjuvant TAM treatment [20-22]. Other risk
factors for the development of uterine MMMT are: obesi-
ty, nulliparity, exposure to exogenous estrogens, and
pelvic radiation [2, 7].

There may be an association between prolonged adju-
vant TAM treatment (> five years) and the development of
uterine MMMT [19]. As both epithelial and stromal cells
in the uterus express estrogen receptors, it is possible that
prolonged weak estrogen activity of TAM treatment in the
endometrium may be associated with the development of
uterine MMMT [20, 23]. Both patients presented were
postmenopausal and received TAM treatment for seven
and 73 months respectively.

Uterine MMMT most commonly occur as a solitary,
large, soft, polypoid mass with hemorrhagic and necrotic
regions [10, 12]. It usually fills and distends the endome-
trial cavity and invades the myometrium [10, 24].

The clinical presentation of uterine MMMT is usually
nonspecific. The most common presenting signs and
symptoms are: abnormal uterine bleeding,
abdominal/pelvic pain, and abdominal/pelvic mass [10,
12, 24]. The patients presented with a complaint of abnor-
mal uterine bleeding.

The nonspecific nature of signs and symptoms in

patients with uterine MMMT still renders preoperative
diagnosis exceptional. Magnetic resonance imaging
(MRI) findings are usually not pathognomonic and differ-
ential diagnosis includes endometrial cancer [25]. The
final diagnosis of uterine MMMT is usually histological
and sometimes is possible only after hysterectomy [12].
In many cases (> 50%), patients diagnosed at advanced
stage disease [2, 12, 26-28]. In the patients presented, pre-
operative CT of the abdomen and pelvis, and U/S
revealed irregular endometrial thickening.

Uterine MMMT primarily spread via lymphatics, simi-
lar to endometrial carcinomas [29]. Also, most patients
with uterine MMMT die from local recurrence in the
pelvis and abdomen rather than from metastatic disease
[2, 30].

The most common sites of metastasis in uterine
MMMT are: lung (49%), peritoneum (44%), pelvic and
para-aortic lymph nodes (35%), adrenal gland, bones,
heart, pericardium, and brain [2, 10, 12, 24].

However, recurrence rates after initial surgery and post-
operative adjuvant therapy are between 47% - 64% [10,
28, 30]. Recurrence rate is 44% for homologous and 63%
for heterologous uterine MMMT [30], and most of them
are associated with distant metastases [10, 28].

Treatment of choice in patients with uterine MMMT is:
total abdominal hysterectomy with bilateral salpingo-
oophorectomy, total omentectomy, pelvic lymphadenec-
tomy, para-aortic lymph node sampling, and maximal
tumor debulking [10, 24]. However, the beneficial role of
lymphadenectomy remains undetermined [31]. In node-
negative patients, extended lymphadenectomy actually
offers survival benefit [31, 32]. In node positive patients
extended lymphadenectomy cannot improve survival due
to the systematic spread of the disease [31, 32]. The
patients presented underwent total abdominal hysterecto-
my with bilateral salpingo-oophorectomy and total omen-
tectomy. Only one of them underwent pelvic and para-
aortic lymph node dissection.

Uterine MMMT should be considered as metaplastic
carcinoma and adjuvant treatment should be similar to
that directed against aggressive subtypes of endometrial
adenocarcinoma [2]. Also, high rates of postoperative
local and distant relapse necessitate effective postopera-
tive adjuvant chemotherapy and/or radiotherapy [6, 33,
34].

Adjuvant radiotherapy includes external pelvic radio-
therapy and/or brachytherapy [24]. Data regarding the
efficacy of adjuvant radiotherapy in patients with uterine
MMMT are conflicting [24, 32, 35, 36]. It usually reduces
the incidence of local recurrences; however, a beneficial
effect on survival is inconsistent [35, 36]. The patients
underwent postoperatively 5,000 cGy of external and
2,000 cGy of intravaginal radiotherapy.

Adjuvant chemotherapy should be similar to that
directed against aggressive subtypes of endometrial ade-
nocarcinoma [2, 6]. Combination chemotherapy with
paclitaxel and carboplatin is effective in patients with
uterine MMMT [37]. However, in advanced stage as well
as in recurrent disease, adjuvant combination chemother-

21 2239-32 - Uterine malignant:2239-32  11/01/13  09:40  Pagina 96



Uterine malignant mixed Müllerian tumor after adjuvant tamoxifen treatment for breast cancer  97

apy with ifosfamide and paclitaxel should be considered
[38]. The patients in this study underwent postoperative
adjuvant chemotherapy.

Also, ErbB-targeted therapies might be a new therapeu-
tic approach in patients with uterine MMMT and positive
EGFR and erbB-2 receptors [24, 39-41].

Despite treatment modality, uterine MMMTs generally
have poor prognosis. Advanced stage at initial diagnosis
and intrinsic aggressiveness of uterine MMMTs, may
explain dismal prognosis observed in those patients [2,
10]. Although very rare, they are associated to 16.4% of
deaths caused by uterine malignancies [10, 12].

Prognostic factors for uterine MMMTs are: stage, age,
histologic type of epithelial component, and presence of
heterologous mesenchymal component [30, 42, 43].
However, the stage of the disease at initial diagnosis, is
the most important prognostic factor [10, 42, 43].

The median survival in patients with uterine MMMT
ranges between 16 and 40 months with death usually occur-
ring within one to two years after initial diagnosis [10]. Also,
five-year survival rates in patients with uterine MMMT are:
56% for Stage I, 31% for Stage II, 13% for Stage III, and 0%
for Stage IV [28]. One of the patients in this study died 26
months after initial surgery due to uterine MMMT.

Conclusion

Uterine MMMT is a rare, highly-aggressive, and rapid-
ly-progressing tumor associated with a poor prognosis.
Postmenopausal patients, with prolonged adjuvant TAM
treatment for breast cancer, are at increased risk for the
development of uterine MMMT. All these patients should
be closely monitored, especially if they have abnormal
uterine bleeding, abdominal/pelvic pain, and
abdominal/pelvic mass.
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