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Summary

Malignant mixed müllerian tumor (MMMT) is a rare tumor in females and extragenital MMMT is even more so. We report a
patient with MMMT primarily in the mesentery with synchronous ovarian cancer. In the English literature, 42 cases of extragenital
MMMT have been reported other than the presented case, and this is only the second MMMT arising from the mesentery.
Furthermore, among the cases reviewed, MMMTs tend to be associated with synchronous or metachronous colonic cancer or gyne-
cologic tumors originating from the müllerian duct, including ovarian tumors, fallopian tube cancer, endometrial cancer, cervical can-
cer, and serous carcinoma of the peritoneum (14 out of 43 patients; 32.6%). The risk factors for MMMT include obesity, nullipari-
ty, exogenous estrogen, and long-term tamoxifen use. The prognosis of MMMT is catastrophic and the treatment is based on the
experience of those of uterine sarcomas, which is composed of operation, radiotherapy and chemotherapy.
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Introduction

Malignant mixed müllerian tumor (MMMT) is a rare
tumor with both epithelial (carcinoma) and mesenchymal
(sarcoma) components. MMMT is further classified into
homologous or heterologous type according to the sarco-
matous component. MMMTs generally originate in the
organs of the müllerian duct: uterus, ovaries, fallopian
tubes, cervix, and vagina in descending order of frequen-
cy and rarely occur in the extragenital area. To the best of
our knowledge, 42 cases have been reported in the
English literature with extragenital MMMTs and only
one case is of primary mesenteric origin. Here, we report-
ed a patient with MMMT arising from the mesentery
along with synchronous right ovarian cancer.

Case Report

A 62-year-old, gravida 4, para 2, abortion 4, postmenopausal
female presented with abdominal fullness and lower abdominal
pain of more than two weeks duration. She was not on hormon-
al replacement therapy. Physical examination revealed a large,
firm, nontender mass in the right lower abdomen and pelvis.
Ultrasonography revealed a solid tumor with mixed internal
components in the right side of the pelvis, measuring 11 cm in
the largest diameter. Computed tomography confirmed a large
tumor in the right side of the pelvis with compression and dis-
placement of the uterus and the bladder to the left with ascites
in the peritoneum (Figure 1). The serum CA125 level was 24.7

U/ml while lactate dehydrogenase (LDH) and CA 19-9 were
high at 1041 IU/l and 48 U/ml, respectively. She was admitted
to the Department of Obstetrics and Gynecology with the suspi-
cion of right ovarian cancer.

At laparotomy, the uterus and the left adnexa were intact.
There was a tumor measuring 11.5 � 10 � 7.5 cm arising from
the mesentery involving the terminal ileum, the greater omen-
tum, the right fallopian tube and the right ovary. Therefore, a
right salpingo-oophorectomy, excision of the mesenteric tumor,
and segmental resection of the ileum with end-to-end anasto-
mosis were performed after consulting the Department of
Surgery. Gross findings showed a well-capsulated tumor in the
mesentery and the cut surfaces were yellow to white in color
and soft in consistency on macroscopic observation. Areas of
hemorrhage and necrosis were observed (Figure 2). 

Histopathologic examination revealed sheets of spindle cells,
which demonstrated positive reaction to vimentin (BioGenex, San
Ramon, CA) and scattered islets of epithelial cells forming solid
nests, which showed positive reaction to cytokeratin AE1/AE3
(Dako, Glostrup, Denmark) (Figure 3). Marked nuclear pleomor-
phism with frequent bizarre tumor giant cells and geographic
tumor necrosis were also noted. A diagnosis of MMMT with
homologous type was confirmed. Furthermore, there was a small
nodular lesion composed of malignant glandular structures in
bland-looking fibrous stroma in the right ovary and adenocarci-
noma was ultimately diagnosed (Figure 4). The right fallopian
tube was also invaded by the ovarian adenocarcinoma. 

Unfortunately, tumor recurrence developed three months after
the first operation. The patient received adjuvant chemotherapy
with regimens composed of ifosfamide, carboplatin and etopo-
side. She is currently able to carry on normal activity six months
after chemotherapy, though the best response condition is only
stabilization of the disease.Revised manuscript accepted for publication September 24, 2007
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Table 1. — Extragenital MMMTs in the English literature.

Case Year Author Age Primary site Tissue type Associated tumor Treatment Prognosis

1 1955 Ober and Black 74 Pelvic peritoneum Homologous None Operation RT Death at 5 months
2 1967 Ferrie and Ross 47 Abdominal retroperitoneum Homologous Hydatidiform mole Operation Unknown
3 1977 Weisz-Carrington 77 Cecal peritoneum Heterologous None Operation Death at 1 week, 

et al. from pulmonary 
membolism

4 1982 Marchevsky et al. 40 Pelvic retroperitoneum Homologous None Operation CT Death at 
(adriamycin, cisplatin) 12 months

5 1983 Hermann 72 Abdominal retroperitoneum Heterologous Ovarian serous papillary Operation CT (adriamycin, Deatg at
and Tessler carcinoma, metachronous cytoxan, DTIC, vincristine) 6 months

6 1984 Hasiuk et al. 77 Abdominal retroperitoneum Heterologous None Biopsy Death at 20 days
7 1986 Campins et al. 58 Pelvic peritoneum Homologous None Operation Unknown
8 1986 Chumas et al. 67 Rectosigmoid peritoneum Homologous Mucinous cystadenoma, metachronous Operation CT Death at 24 months
9 1986 Nguyen and Berendt 58 Greater omentum Heterologous None Operation RT Death at 6 months
10 1988 Chen and Wolk 58 Pelvic peritoneum Homologous Ovarian serous papillary Operation Death at 11 months

adenocarcinoma, metachronous RT
11 1989 El-Jabbour et al. 76 Ascending colon peritoneum Heterologous Colonic adenocarcinoma, synchronous Operation Death at 14 days
12 1989 Ohno et al. 66 Descending, sigmoid Heterologous None Operation CT Death at 21 months,

colon peritoneum (cyclophosphamide) from MI
13 1991 Garde 65 Diaphragmatic peritoneum Heterologous Ovarian endometrioid Operation CT (cisplatin, Death at 6 months

and Jonesaza adenocarcinoma, metachronous adriamycin, ifosfamide)
14 1991 Solis et al. 54 Pelvic peritoneum Heterologous Serous carcinoma of the Operation Unknown

peritoneum, synchronous
15 1993 Nimaroff et al. 82 Sigmoid colon peritoneum Homologous None Operation CT (cisplatin, Death at 5 months

adriamycin, cytoxan)
16 1994 Choong et al. 63 Sigmoid colon peritoneum Heterologous None Operation Unknown
17 1994 Garamvoelgyi 59 Pelvic peritoneum Heterologous Endometrial adenocarcinoma, Operation CT (cisplatin, Death at 24 months

et al. metachronous doxorubicin, ifosfamide)
18 1994 Garamvoelgyi 64 Pelvic peritoneum Homologous Fallopian tube carcinoma in situ, Operation Death at 8 months

et al. synchronous CT (ifosfamide)
19 1994 Garamvoelgyi 84 Retrouterine peritoneum Heterologous Colonic adenocarcinoma, Operation Death at 2 months, 

et al. synchronous from heart disease
20 1994 Westra et al. 55 Spleen Homologous None Operation Unknown
21 1995 Mira et al. 62 Pelvic peritoneum Heterologous Ovarian endometrioid Operation Survival 

adenocarcinoma, synchronous for 28 months
22 1995 Mira et al. 83 Cecal peritoneum Heterologous None Operation Death at 6 months
23 1997 Rose et al. 57 Peritoneum Homologous None Operation CT Survival for 

(cisplatin, ifosfamide) 42 months
24 1997 Rose et al. 71 Peritoneum Homologous Uterine cervical adenocarcinoma, Operation CT Death at 6 months

synchronous (cisplatin, ifosfamide)
25 1997 Rose et al. 67 Peritoneum Homologous None Operation CT Death at 3 months

(cisplatin, ifosfamide)
26 1997 Ibanez-Manlapaz 58 Abdominal peritoneum Homologous None Operation CT Death at 20 months

et al. (adriamycin, cisplatin)
27 1997 Ibanez-Manlapaz 75 Pelvic peritoneum Heterologous None Operation CT Death at 6 months

et al. (ifosfamide)
28 1999 Arai et al. 56 Pelvic peritoneum Heterologous None Operation Unknown
29 2001 Shen et al. 67 Greater omentum Heterologous None Operation Survival for 8 months
30 2001 Shen et al. 33 Pelvic peritoneum Heterologous Endometrial adenocarcinoma, Operation Death at 12 months

synchronous
31 2001 Shen et al. 66 Pelvic peritoneum Heterologous None Operation Death at 12 months
32 2001 Shen et al. 53 Retroperitoneum Heterologous None Operation Death at 1 month
33 2001 Shen et al. 40 Pelvis Heterologous Fallopian tube carcinoma, metachronous Operation Unknown
34 2001 Shintaku 51 Pelvic peritoneum Homologous None Operation CT Survival for 

and Matsumoto (epirubicin, carboplatin) 42 months
35 2002 Wei et al. 67 Omentum Heterologous None Operation CT (cisplatin, Liver metastasis

pirarubicin, etoposide) after 8 months
36 2002 Sumathi et al. 77 Pelvic peritoneum Heterologous Benign endometrial polyp, synchronous Operation Death at 2 hours
37 2002 Sumathi et al. 87 Pelvic peritoneum Heterologous None Operation Unknown
38 2002 Dincer et al. 50 Pelvic peritoneum Heterologous None Operation CT (anthracycline) Unknown
39 2004 Booth et al. 71 Retroperitoneum Homologous None Operation RT Survival for 8 months
40 2005 Ko et al. 45 Pelvic peritoneum Homologous none Operation RT Disease free 

CT (cisplatin, ifosfamide) for 60 months
41 2005 Mikami et al. 53 Mesentery Heterologous Fallopian tube carcinoma, Operation Survival

synchronous CT for 6 months
42 2005 Shaco-Levy 85 Omentum Heterologous Colonic adenocarcinoma, metachronous Operation Survival for 3 months
43 2006 Current case 62 Mesentery Homologous  Ovarian adenocarcinofibroma, Operation CT (ifosfamide, Survival for 6 months

synchronous carboplatin, etoposide) (still alive)
CT, Chemotherapy; RT, Radiotherapy; MI, Myocardial infarction.
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Discussion 

MMMT generally arises in the female reproductive
organs of the müllerian system, including the uterine,
ovaries, fallopian tubes, cervix and vagina consecutively
in frequency. The incidence of MMMT is extremely low,
accounting for about 2-5% of all tumors arising from the
uterine area and about 1% of those arising from other
female reproductive organs. Extragenital origin is even
rarer, which was first described by Ober and Black in
1955 [1]. In the English literature, there have been only
42 other cases reported until now [1-31]. It was previous-
ly described as occurring on peritoneal surfaces, includ-
ing visceral peritoneum of the cecum, the rectosigmoid
colon, the parietal peritoneum of the abdomen, pelvis and
diaphragm, and the retroperitoneum. This is the second
patient with MMMT originating primarily in the mesen-
tery, which was first reported by Mikami et al. in 2005
[30].

Among all the cases reported, the majority were post-
menopausal with a median age of 64 years (range 33-87
years). There were 14 out of 43 patients (32.6%) with
synchronous or metachronous colon cancer (3 cases) or

tumors of müllerian duct origin, including ovarian tumors
(4 cases of cancer, including the present case, and 1 case
of benign tumor), fallopian tube cancer (3 cases),
endometrial tumors (2 cases of cancer and 1 case of
benign polyp) and cervical cancer (1 case). This may
indicate that either MMMTs could be found incidentally
when treating gynecological tumors or the female genital
organ should be checked carefully when managing
MMMTs, especially at the time of surgery.

The risk factors for MMMT include obesity, nullipari-
ty, and exogenous estrogen, similar to those for endome-
trial carcinoma [32]. Long-term use of tamoxifen, a syn-
thetic nonsteroidal triphenyl antiestrogen with partial
estrogenic effects serving as hormone therapy for breast
cancer, is another risk factor for MMMT [33-36]. Curtis
et al. [33] determined that the relative risk was 4.62 for
MMMT and increased 8-fold for breast cancer patients
surviving five years or longer. McCluggage et al. [34]
reported 19 patients who had used tamoxifen for one to
15 years (median: 7.1 years) developed MMMT, and
Kloos et al. [35] reported five patients who had used
tamoxifen for five to 20 years (median: 9 years). Seven
out of 43 patients (16.3%) altogether had endometriosis,

Figure 1. — Computed tomography revealed a large tumor in the right side of the pelvis (arrow head).
Figure 2A) — Gross examination shows a well-encapsulated tumor in the mesentery; 2B) The cut surface is yellow to white in color
and soft in consistency, with hemorrhage and necrosis.
Figure 3A) — The tumor demonstrates a distinctly biphasic pattern including epithelial and sarcomatous elements (H&E stain, 100 x);
3B) Immunohistochemical study confirms the presence of epithelial immunostain (cytokeratin AE1/AE3, 100 x); 3C) mesenchymal
components vimentin immunostain (original magnification, 100 x).
Figure 4. — Ovarian stroma shows a small nodular lesion which is composed of malignant glandular structures in bland-looking
fibrous stroma (original magnification, 20 x; Insert, 100 x).

Fig. 1 Fig. 2

Fig. 3 Fig. 4
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and Dincer et al. [27] also suggested that MMMT seems
to be associated with endometriosis. It was reported that
MMMT could occur following irradiation [5, 13, 17, 23,
37, 38]. Callister et al. [38] analyzed 300 patients with
MMMT of the uterus and 32 patients (11%) had a histo-
ry of previous pelvic irradiation. The median interval
from radiotherapy to development of MMMT was 14
years (range 1-43); however, the role that radiotherapy
plays in MMMT is still unclear.

The treatment of MMMT is generally based on the
experience of treating sarcomas of the uterus. The prog-
nosis is poor and survival is usually several months to less
than a year, however, some patients could survive till 21
to 42 months with aggressive treatment comprising
surgery, chemotherapy, and radiotherapy. Ohno et al. [12]
reported a complete response to cyclophosphamide with
survival of 21 months and Rose et al. [20] reported a reg-
imen of ifosfamide and cisplatin attained a complete
response with a survival of 42 months in one patient. Ko
et al. [29] demonstrated the best result of a case with five
years of disease-free survival after surgery followed by
ifosfamide and cisplatin and then radiotherapy.

Conclusion

Extragenital MMMTs are rare and usually associated
with female reproductive tumors. The female reproduc-
tive area should be well investigated during surgery of
MMMTs or of gynecologic tumors. Although the progno-
sis is poor, long-term survival can be achieved with treat-
ment by surgery, chemotherapy and radiotherapy in some
cases.

References
[1] Ober W.B., Black M.B.: “Neoplasms of the subcoelomic mes-

enchyme; report of two cases”. AMA Arch Pathol., 1955, 59, 698.
[2] Ferrie R.K., Ross R.C.: “Retroperitoneal Mullerian carcinosar-

coma”. Can. Med. Assoc. J., 1967, 97, 1290.
[3] Weisz-Carrington P., Bigelow B., Schinella R.A.: “Extragenital

mixed heterologous tumor of Mullerian type arising in the cecal
peritoneum: report of a case”. Dis. Colon Rectum, 1977, 20, 329.

[4] Marchevsky A., Jacobs A.J., Deppe G., Cohen C.J.: “Extragenital
homologous mixed mullerian tumor”. J. Reprod. Med., 1982, 27,
110.

[5] Herman C.W., Tessler A.N.: “Extragenital mixed heterologous
tumor of mullerian type arising in retroperitoneum”. Urology,
1983, 22, 49.

[6] Hasiuk A.S., Petersen R.O., Hanjani P., Griffin T.D.: “Extrageni-
tal malignant mixed Mullerian tumor. Case report and review of
the literature”. Am. J. Clin. Pathol., 1984, 81, 102.

[7] Campins M., Madrenas J., Biosca M., Salas A., Tallada N., Garcia-
Bragado F.: “Extra-uterine mullerian carcinosarcoma”. Acta
Obstet. Gynecol. Scand., 1986, 65, 811.

[8] Chumas J.C., Thanning L., Mann W.J.: “Malignant mixed muller-
ian tumor arising in extragenital endometriosis: report of a case
and review of the literature”. Gynecol. Oncol., 1986, 23, 227.

[9] Nguyen G.K., Berendt R.C.: “Aspiration biopsy cytology of
metastatic endometrial stromal sarcoma and extragenital mixed
mesodermal tumor”. Diagn. Cytopathol., 1986, 2, 256.

[10] Chen K.T., Wolk R.W.: “Extragenital malignant mixed mullerian
tumor”. Gynecol. Oncol., 1988, 30, 422.

[11] el-Jabbour J.N., Helm C.W., McLaren K.M., Smart G.E., Aitken
J.: “Synchronous colonic adenocarcinoma and extragenital malig-
nant mixed mesodermal tumour”. Scott. Med. J., 1989, 34, 567.

[12] Ohno S., Kuwano H., Mori M., Sakata H., Mori A., Shinohara K.:
“Malignant mixed mesodermal tumour of the peritoneum with a
complete response to cyclophosphamide”. Eur. J. Surg. Oncol.,
1989, 15, 287.

[13] Garde J.R., Jones M.A., McAfee R., Tarraza H.M.: “Extragenital
malignant mixed mullerian tumor: review of the literature”.
Gynecol. Oncol., 1991, 43, 186.

[14] Solis O.G., Bui H.X., Malfetano J.H., Ross J.S.: “Extragenital
primary mixed malignant mesodermal tumor”. Gynecol. Oncol.,
1991, 43, 182.

[15] Nimaroff M., Gal D., Susin M., Lovecchio J.: “Extragenital malig-
nant mixed mullerian tumor”. Eur. J. Gynaecol. Oncol., 1993, 14,
23.

[16] Choong S.Y., Scurry J.P., Planner R.S., Grant P.T.: “Extrauterine
malignant mixed mullerian tumor of primary peritoneal origin”.
Pathology, 1994, 26, 497.

[17] Garamvoelgyi E., Guillou L., Gebhard S., Salmeron M., Seemat-
ter R.J., Hadji M.H.: “Primary malignant mixed Mullerian tumor
(metaplastic carcinoma) of the female peritoneum. A clinical,
pathologic, and immunohistochemical study of three cases and a
review of the literature”. Cancer, 1994, 74, 854.

[18] Westra W.H., Anderson B.O., Klimstra D.S.: “Carcinosarcoma of
the spleen. An extragenital malignant mixed mullerian tumor?”
Am. J. Surg. Pathol., 1994, 18, 309.

[19] Mira J.L., Fenoglio-Preiser C.M., Husseinzadeh N.: “Malignant
mixed mullerian tumor of the extraovarian secondary mullerian
system. Report of two cases and review of the English literature”.
Arch. Pathol. Lab. Med., 1995, 119, 1044.

[20] Rose P.G., Rodriguez M., Abdul-Karim F.W.: “Malignant mixed
mullerian tumor of the female peritoneum: treatment and outcome
of three cases”. Gynecol. Oncol., 1997, 65, 523.

[21] Ibanez-Manlapaz I.G., Coy D.M., Vincent V., 3rd, Ule U.J.: “Malig-
nant mixed mullerian tumor of the extra-genital coelomic epithe-
lium: Report of two cases”. Pathol. Oncol. Res., 1997, 3, 130.

[22] Arai Y., Oka K., Hakozaki H., Koyamatsu S., Tobita T., Okane M.,
et al.: “Pelvic malignant mixed mesodermal tumor of uncertain
origin: a case report”. Eur. J. Obstet. Gynecol. Reprod. Biol., 1999,
83, 227.

[23] Shen D.H., Khoo U.S., Xue W.C., Ngan H.Y., Wang J.L., Liu
V.W., et al.: “Primary peritoneal malignant mixed Mullerian
tumors. A clinicopathologic, immunohistochemical, and genetic
study”. Cancer, 2001, 91, 1052.

[24] Shintaku M., Matsumoto T.: “Primary mullerian carcinosarcoma
of the retroperitoneum: report of a case”. Int. J. Gynecol. Pathol.,
2001, 20, 191.

[25] Wei L., Wang J., Zhang X., Cui H., Shen D., Qian H.: “Primary
omental malignant mixed mullerian tumor in a 67-year-old
woman”. Chin. Med. J. (Engl), 2002, 115, 138.

[26] Sumathi V.P., Murnaghan M., Dobbs S.P., McCluggage W.G.:
“Extragenital mullerian carcinosarcoma arising from the peri-
toneum: report of two cases”. Int. J. Gynecol. Cancer, 2002, 12,
764.

[27] Dincer A.D., Timmins P., Pietrocola D., Fisher H., Ambros R.A.:
“Primary peritoneal mullerian adenosarcoma with sarcomatous
overgrowth associated with endometriosis: a case report”. Int. J.
Gynecol. Pathol., 2002, 21, 65.

[28] Booth C., Zahn C.M., McBroom J., Maxwell G.L.: “Retroperi-
toneal mullerian carcinosarcoma associated with endometriosis: a
case report”. Gynecol. Oncol., 2004, 93, 546.

[29] Ko M.L., Jeng C.J., Huang S.H., Shen J., Tzeng C.R., Chen S.C.:
“Primary peritoneal carcinosarcoma (malignant mixed mullerian
tumor): Report of a case with five-year disease free survival after
surgery and chemoradiation and a review of literature”. Acta
Oncol., 2005, 44, 756.

[30] Mikami M., Kuwabara Y., Tanaka K., Komiyama S., Ishikawa M.,
Hirose T.: “Malignant mixed mullerian tumor of primary mesen-
teric origin”. Int. J. Gynecol. Cancer, 2005, 15, 1249.

[31] Shaco-Levy R., Sion-Vardy N., Piura B.: “Primary peritoneal
malignant mixed mullerian tumor associated with colonic adeno-
carcinoma”. Eur. J. Gynaecol. Oncol., 2005, 26, 509.

[32] Zelmanowicz A., Hildesheim A., Sherman M.E., Sturgeon S.R.,
Kurman R.J., Barrett R.J. et al.: “Evidence for a common etiology
for endometrial carcinomas and malignant mixed mullerian
tumors”. Gynecol. Oncol., 1998, 69, 253.



Malignant mixed müllerian tumor of primary mesenteric origin associated with a synchronous ovarian cancer etc.  293

[33] Curtis R.E., Freedman D.M., Sherman M.E., Fraumeni J.F., Jr.:
“Risk of malignant mixed mullerian tumors after tamoxifen
therapy for breast cancer”. J. Natl. Cancer Inst., 2004, 96, 70.

[34] McCluggage W.G., Abdulkader M., Price J.H., Kelehan P., Hamil-
ton S., Beattie J. et al.: “Uterine carcinosarcomas in patients
receiving tamoxifen. A report of 19 cases”. Int. J. Gynecol.
Cancer, 2000, 10, 280.

[35] Kloos I., Delaloge S., Pautier P., Di Palma M., Goupil A., Duvil-
lard P. et al.: “Tamoxifen-related uterine carcinosarcomas occur
under/after prolonged treatment: report of five cases and review of
the literature”. Int. J. Gynecol. Cancer, 2002, 12, 496.

[36] Wysowski D.K., Honig S.F., Beitz J.: “Uterine sarcoma associated
with tamoxifen use”. N. Engl. J. Med., 2002, 346, 1832.

[37] Huang Y.T., Huang K.G., Ueng S.H., Shaw S.W.: “Irradiation-
induced uterine malignant mixed mullerian tumor”. Taiwan J.
Obstet. Gynecol., 2006, 45, 353.

[38] Callister M., Ramondetta L.M., Jhingran A., Burke T.W., Eifel
P.J.: “Malignant mixed Mullerian tumors of the uterus: analysis of
patterns of failure, prognostic factors, and treatment outcome”. Int.
J. Radiat. Oncol. Biol. Phys., 2004, 58, 786.

Address reprint requests to:
J.Y. WANG, M.D.
Department of Surgery, Faculty of Medicine,
College of Medicine and Kaohsiung Medical
University Hospital,
Kaoshiung Medical University,
100 Tzyou 1st Road,
Kaohsiung 8007, Taiwan
e-mail: cy614112@ms14.hinet.net


