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Abstract
Malignant mixed mullerian tumors (MMMTs), also known as carcinosarcoma because they contain both carcinomatous
and sarcomatous elements are aggressive tumors, which usually arise in the uterus and ovary. Extragenital carcinosarcomas
are extremely rare and most cases develop from the peritoneum. To our knowledge, only 29 cases have been described in
English literature. Here we report a case of a primary carcinosarcoma of the pelvic peritoneum with five-year disease-free
survival after managing the patient with surgery, chemotherapy and radiotherapy.

Case report

A 45-year-old woman, Gravida 5 Para 2 Abortion 3

presented with fullness of abdomen, lower abdomen

and left gluteal pain for 3 months. Her medical

history included a right salpingo-oophorectomy for

an ovarian endometrioma ten years ago. Her sister

died of advanced stage epithelial ovarian carcinoma;

and the daughter of this sister also has ovarian

cancer. Her two other sisters had mastectomy for

breast cancer. She had no prior history of radiation.

She was not on hormonal replacement therapy.

Physical examination revealed a large, firm, non-

tender mass in lower abdomen and pelvis. Uterine

cervix and upper vagina were pushed anteriorly by

the mass. Ultrasonographic examination revealed a

large, solid pelvic mass, measuring 10 cm in dia-

meter with resistance, and pulsatility indices of 0.40

and 0.59, respectively. A CT scan and a MRI of the

abdomen confirmed a large pelvic mass displacing

and compressing the uterus, rectum, and bladder.

Her serum CA 125 was 31.7 U/ml. The preoperative

diagnosis was pelvic sarcoma of undetermined

origin.

Exploratory laparotomy disclosed a large neo-

plasm behind the uterus. The tumor filled the

entire pelvis and extended to the abdominal cavity.

It invaded the lower uterine segment, the serosa of

the descending colon, the pelvic sidewall, and

other peritoneal surfaces. The tumor was resected

(Figure 1), and total hysterectomy, left salpingo-

oophorectomy, partial omentectomy, pelvic and

para-aortic lymphadenectomy were performed.

Histologically, the tumor showed a picture of

carcinosarcoma characterized by a mixture of

malignant epithelial and sarcomatous elements

(Figure 2). The epithelial component was com-

posed of neoplastic cells arranged in endometrioid

type glandular pattern. The sarcomatous compo-

nent showed spindle cells and bizarre multinu-

cleated giant cells. There was also MMMT

involving the serosal surface and the outer corpus

wall of the lower uterine segment. There was no

primary carcinosarcoma in the endometrium and

the left ovary. The outer cervical wall contained

both MMMT and endometriosis. Focal adenomyo-

sis of the uterus was also noted. The left fallopian
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tube, left ovary, omentum, and all 33 lymph nodes

were free of tumor.

She received postoperative Ifosfamide (5 mg/m2)

and Cisplatin (75 mg/m2 initially then 40 mg/m2)

chemotherapy every 3 weeks for 6 cycles, then

radiotherapy (whole pelvis 38 Gy in 25 fractions).

Tri-monthly follow-up physical examinations and

pelvic CT scan demonstrated no evidence of disease.

CA 125 levels also stayed normal. The patient

remains disease-free 60 months following the

surgery.

Three years after the diagnosis of pelvic carcino-

sarcoma, the patient felt a mass in her right breast.

A mammography revealed heterogeneous dense

breast tissue with no definite microcalcifications. A

biopsy of the breast tumor revealed a well-differ-

entiated invasive ductal carcinoma. A week after the

biopsy, she underwent lumpectomy of the right

breast and axillary lymph node dissection. Pathology

revealed a well-differentiated and invasive ductal

carcinoma. The axillary lymph nodes were free of

tumor. An immunohistochemical study detected no

estrogen and progesterone receptors and no HER-2/

neu protein.

Due to strong family history of breast and ovarian

cancer, the patient underwent genetic testing

BRCA1 tumor suppressor-gene mutation using her

peripheral blood. She was found positive for the

BRCA1 mutation.

Most peritoneal carcinosarcomas originate in the

pelvic peritoneum, followed by decreasing frequency

in the serosal surface of the colon, retroperitoneum,

anterolateral abdominal peritoneum, and omentum

[1]. They generally occur in the elderly postmeno-

pausal women, and usually present with abdominal

pain, abdominal distention or pelvic mass [2�/4].

The etiology and pathogenesis of peritoneal carci-

nosarcoma are unknown. However, its association

with endometriosis has been suggested [2]. Occur-

rence of carcinosarcoma with previous radiation

exposure or post radiation therapy has also been

reported [1,3,5]. Unopposed estrogens may also

result in tumor development from polypoid endo-

metriosis [6]. This patient denied any intake of HRT

following menopause.

Anatomically, the secondary mullerian system

consisting of the abdominal and pelvic peritoneum

and its underlying mesenchymal tissue is derived

from the coelomic epithelium. As a derivative of

coelomic epithelium, it retains its potential to

differentiate into mullerian tissue. These mullerian

type tumors may therefore originate directly from

totipotential cells or from the transformation of

neoplastic epithelial cells into sarcomatous cells

[7]. Pelvic and abdominal peritoneum may also

differentiate into lesions known as endosalpingiosis,

endometriosis, and endocervicosis, which in turn,

may undergo malignant transformation. Interest-

ingly, our patient had a prior operation for ovarian

endometriosis. Endometriosis and MMMT of the

outer cervical wall were noted on pathology. It is

most plausible that the tumor in our patient arose

from a preexisting endometriosis found on the

cervical wall, especially since the glandular compo-

nent is of endometrioid type. However, the MMMT

found on the serosal surface of the uterus and the

pelvic peritoneum may have originated from the

totipotential cells of the peritoneal mesenchyme.

Mullerian carcinocarcinomas may be categorized

as homologous or heterologous, depending on the

histologic characteristics of the sarcomatous ele-

ments. Homologous neoplasms show no differen-

tiated sarcomatous elements, nor differentiation

Figure 1. Primary peritoneal carcinosarcoma/ MMMT excised

from the pelvic cavity. More than a hundred pieces of tumorous

tissue measuring up to 5.3�/4.1�/3.5 cm in size and 223 g in

weight was submitted for pathologic study. They were yellow to

white in color and soft in consistency, with hemorrhage and

necrosis.

Figure 2. Peritoneal Malignant mixed mullerian tumor character-

ized by admixture of epithelial (endometrioid type gland) [arrow]

and non-epithelial (spindle cells) sarcomatous elements [arrow-

head].
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Table I. Primary peritoneal MMMT reported in English literature.

Case #
Year of
Report Authors Age Site Diagnosis Treatment Follow-up time

1 1955 Ober and Black 74 Pelvic peritoneum MMMT, homologous Surgery, RT Expired after 5 mos.
2 1967 Ferrie and Ross 47 Abdominal retroperitoneum MMMT, homologous Surgery None
3 1977 Weiss-Carrington et al. 77 Cecal peritoneum MMMT, heterologous Surgery Pulmonary Embolism 1 wk after

surgery
4 1982 Marchevsky et al. 40 Cul-de-sac peritoneum MMMT, homologous Surgery, CT (adriamycin, cisplatin) Expired after 12 mos.
5 1983 Hermann and Tessler 72 Abdominal posterior peritoneum MMMT, heterologous Surgery, CT (adriamycin, cytoxan,

DTIC, vincristin)
Expired after 6 mos.

6 1984 Hasiuk et al. 77 Abdominal posterior peritoneum MMMT, heterologous Surgical Biopsy Expired 20 days after surgery
7 1986 Chumas et al. 67 Rectal peritoneum MMMT, homologous Surgery, palliative CT Expired after 2 years
8 1986 Campins et al. 58 Pelvic peritoneum MMMT, homologous Surgery Unknown
9 1987 Chen and Wolk 52 Pelvic peritoneum MMMT, homologous Surgery, RT Expired after 11 mos.

10 1989 El-Jabbour 76 Ascending colon peritoneum MMMT, heterologous Surgery Expired 2 wks. after surgery
11 1989 Ohno et al. 66 Descending. Sigmoid colon

peritoneum
MMMT, heterologous Surgery, CT (cyclophosphamide) LN metastasis at 5 and 17 mos.,

died due to MI
12 1990 Fenoglio-Preiser et al. ? Cecal peritoneum MMMT, heterologous Surgery None
13 1991 Solis et al. 54 Cul-de-sac peritoneum MMMT heterologous Surgery None
14 1991 Garde et al. 65 Diaphragm peritoneum MMMT, heterologous Surgery, CT (cisplatin, adriamycin,

ifosfamide)
Expired after 4 mos.

15 1993 Nimaroff et al. 82 Sigmoid colon peritoneum MMMT, homologous Surgery, CT (cisplatin, adriamycin,
cytoxan)

Expired after 5 mos.

16 1994 Garamvoelgyi et al. 59 Pelvic peritoneum MMMT, heterologous Surgery, CT (cisplatin, doxorubicin,
ifosfamide)

Expired after 2 years

17 1994 Garamvoelgyi et al. 64 Pelvic peritoneum cul-de-sac MMMT, homologous Surgery, RT, CT (ifosfamide) Expired after 8 mos.
18 1994 Garamvoelgyi et al. 84 Uterine subserosa MMMT, heterologous Surgery Expired after 1 yr, liver metastasis
19 1994 Choong et al. 63 Serosa of the sigmoid colon MMMT Surgery None
20 1995 Mira et al. 62 Pelvic peritoneum MMMT, heterologous Surgery Alive with disease 28 mos. after

surgery
21 1995 Mira et al. 83 Cecal peritoneum MMMT, heterologous Surgery Expired after 7 mos.
22 1997 Rose et al. 57 Cul-de-sac and uterine serosa MMMT, homologous Surgery, CT (cisplatin, ifosfamide) 42 mos. Disease free
23 1997 Rose et al. 71 Peritoneum of liver and other

surfaces
MMMT, homologous Surgery, CT (cisplatin, ifosfamide) Expired after 6 mos.

24 1997 Rose et al. 67 Omentum and peritoneum MMMT, homologous Surgery, CT (cisplatin, ifosfamide) Expired after 3 mos.
25 2001 Shintaku and Matsumoto 51 Retroperitoneum, lateral pelvic

wall
MMMT, heterologous Surgery, CT (epirubicin, carboplatin) Disease free for 4 mos.

26 2002 Sumathi et al. 77 Pelvic peritoneum MMMT, heterologous Surgery Died 2 hrs. after surgery
27 2002 Sumathi et al. 87 Omentum, pelvic peritoneum MMMT, heterologous Surgery None
28 2002 Dincer et al. 50 Pelvic peritoneum MMMT, heterologous Surgery, CT (anthracyclin) With pelvic tumor, on

experimental anti-angiogenesis
29 2002 Wei et al. 67 Omentum MMMT, heterologous Surgery, CT (cisplatin, pirarubicin,

etoposide)
With liver metastasis after 8 mos.

30 2005 Current study 45 Pelvic peritoneum, cul-de-sac MMMT, homologous Surgery, RT, CT (cisplatin,
ifosfamide)

Disease free for 60 mos.; had
invasive ductal cancer of right
breast 3 yrs. after diagnosis

Abbreviations: CT: Chemotherapy; RT: Radiotherapy; mos.: months; yrs.: years; hrs.: hours LN: Lymph node; MI: Myocardial Infarction.

7
5
8

M
.-L

.
K

o
et

a
l.



toward endometrial stroma or smooth muscle.

Heterologous neoplasms, on the other hand show

malignant cartilage or skeletal muscle [8]. It has

been suggested that the presence of stromal cartila-

ginous differentiation has relatively more favorable

outcome compared to the presence of skeletal

muscle [9]. In the case described here, the epithelial

component is composed of neoplastic cells arranged

in endometrioid type glandular cells. Hence, it may

be considered as a homologous type of carcinosar-

coma that originated from the secondary mullerian

system.

Malignant mixed mullerian tumors of the perito-

neum are aggressive tumors. The prognosis is poor,

and most patients follow a rapidly fatal course,

regardless of the initial tumor stage [10]. A review

of the primary carcinosarcoma of the peritoneum

done by Garamvoelgyi et al. [3] showed that most

patients died within one year, with median post-

operative survival time of 14 months, and a range of

7 days to 73 months. The MMMT in the patient

followed up for 73 months appeared to represent a

second primary tumor after being treated for dis-

seminated ovarian serous papillary carcinoma. It was

during the fourth laparotomy for recurrent ovarian

serous papillary carcinoma that carcinosarcoma was

discovered. The patient died of disease 11 months

after being diagnosed to have carcinosarcoma [11].

The longest disease-free survival was reported by

Rose et al. [12] in which the patient was followed up

to 42 months.

Owing to the rarity of the disease, limited data

regarding the management of peritoneal MMMT

exists. Recommendations for the treatment of

MMMT are based on individual cases only [4,7,8].

Since the uterus is the most common site of

gynecologic sarcoma, treatment of other gynecologic

sarcomas is often based on prior experience and

outcomes with uterine sarcoma [12]. Recent reports

have identified Ifosfamide and Cisplatinum as the

most active agents in MMMT of the female genital

tract. A prospective study by the GOG noted the

response rate of 25% for Ifosfamide and 17% for

Cisplatin as single agent for uterine carcinosarcomas

[13]. The role of radiotherapy remains controversial

[14].

We conducted a comprehensive review of primary

peritoneal MMMT (Table I). A review of these cases

and our current case provides the following informa-

tion:

A complete cytoreduction, with resection of can-

cer to a status of no evidence of disease by the

surgeon’s unaided eye should be attempted. Several

studies have emphasized the presence of residual

disease as an important significant prognostic factor

for peritoneal MMMT [15,16].

Ifosfamide and Cisplatin combination therapy

may play a role in the management of both advanced

and localized disease. It appears that those patients

treated with chemotherapeutic agents other than

Ifosfamide and Cisplatin had lower survival rate.

Rose et al. [12] reported a case that received post-

operative Ifosfamide and Cisplatin chemotherapy.

The patient was disease free for 42 months.

It has been suggested that the presence of an

epithelial component makes the tumor favorable for

adjuvant chemotherapy [14].

Adjuvant radiotherapy after surgery in combina-

tion with chemotherapy may be considered for

patients who have small residual disease after cytor-

eduction. Garamvoelgyi et al. [3] reported a patient

who received postoperative radiotherapy that sur-

vived for 8 months. Callister et al. [17], after a study

of 300 patients with uterine MMMT, reported that

adjuvant pelvic radiotherapy decreased the risk of

pelvic recurrence. It may delay the appearance of

distant metastasis after surgery for uterine MMMT.

In the recent decade, inherited mutations in the

BRCA1 gene confer increased susceptibility to

breast and ovarian carcinomas. It has been observed

that the presence of BRCA mutations may predis-

pose to primary peritoneal cancers, and this neo-

plasm could be a part of the hereditary breast ovary

cancer syndrome [18�/20]. A strong family history of

breast and ovarian cancer led us to take genetic

testing for this patient for the possibility of BRCA 1

and 2 mutations. It turned out that she carries

BRCA 1 mutation.

In the present case, the patient underwent optimal

tumor debulking and a combination of chemother-

apy with Ifosfamide and Cisplatin, followed by pelvic

irradiation. There were no signs of tumor recurrence

after 48 months. In conclusion, this patient has the

longest disease-free survival in English literature.

Multimodality treatment strategies may be an effec-

tive treatment for primary peritoneal carcinosar-

coma.
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