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Introduction

Primary carcinomas of the Fallopian tube are rare,
accounting for less than 2% of gynecological malignan-
cies [1]. Adenocarcinoma is the most common histology
in Fallopian tube malignancies [2], whereas sarcoma,
particularly malignant mixed Müllerian tumor (MMMT),
is extremely uncommon, with only about 70 cases
reported in the English literature to date [3, 4]. Of these
cases, approximately 30 cases displayed heterologous
sarcomatous elements, such as rhabdomyosarcoma,
chondrosarcoma and osteosarcoma [3, 5]. We report
herein a case of MMMT in the Fallopian tube with het-
erologous chondrosarcomatous elements.

Case Report

A 60-year-old woman (gravida 2, para 2) presented com-
plaining of abdominal enlargement and pain. She had a history
of breast cancer with total mastectomy and axillary lymph node
dissection at 36 years of age. Family history included the deaths
of her mother and younger sister from ovarian cancer. Echogra-
phy and computed tomography suggested the presence of a
large mass in the right adnexal region. Serum levels of CA72-4
were mildly elevated. The patient underwent total abdominal
hysterectomy, bilateral salpingo-oophorectomy, infracolic
omentectomy, pelvic and paraaortic lymph node dissection, and
resection of the intrapelvic metastasis.

Macroscopically, an 8 × 6 cm tumor was observed in the right
adnexal region involving the Fallopian tube. The tumor was
completely separated from the right ovary (Figure 1). The cut
surface revealed a solid, polypoid mass with focal hemorrhage
and necrosis within the lumen, penetrating the luminal wall to
form a tumor mass (Figure 1). A peritoneal metastasis in the
pouch of Douglas and small amount of ascites were observed.

Microscopically, the tumor comprised two elements (Figure
2a): adenocarcinoma forming irregular papillary and tubular
structures, and spindle cell sarcoma resembling fibrosarcoma
and focal heterologous mesenchymal malignancy with cartilagi-
nous differentiation. Tumor within the lumen mostly comprised
adenocarcinoma (Figure 2b), whereas the extraluminal tumor
included sarcomatous elements with chondrosarcoma in addi-
tion to the epithelial tumor (Figure 2c, d). Transitional features
from carcinoma to sarcoma were observed (Figure 2e). The
final clinicopathological diagnosis was MMMT with heterolo-
gous chondrosarcoma arising in the Fallopian tube. The tumor
was staged as FIGO IIc.

Postoperatively, serum levels of CA72-4 fell within normal
ranges. The patient received six courses of adjuvant chemother-
apy with ifomide and cisplatin, and as of the time of writing
remains in remission.

Summary

Malignant mixed Müllerian tumor (MMMT) of the female genital tract is uncommon and extremely rare in the Fallopian tube. We
describe a case of primary MMMT of the Fallopian tube with carcinomatous and heterologous mesenchymal components in a 60-
year-old woman. The patient underwent total abdominal hysterectomy, bilateral salpingo-oophorectomy, infracolic omentectomy,
pelvic and paraaortic lymph node dissection, and resection of intrapelvic metastases. The tumor formed a large polypoid mass with-
in the right Fallopian tube and had penetrated the wall to the paraovarian space. Microscopic examination revealed two components
of poorly differentiated adenocarcinoma and high-grade sarcoma with chondromatous differentiation. The patient received six cours-
es of adjuvant chemotherapy with ifomide and cisplatin and is currently in remission. Although MMMT in the Fallopian tube shows
poor prognosis, primary cytoreductive surgery with platinum-based combination chemotherapy may improve survival.
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Figure 1. — Gross finding of the MMMT and uterus. The black
arrow indicates the fimbriated end of the Fallopian tube. The
white arrow shows the atrophic right ovary.
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Discussion

The great majority of Fallopian tube tumors are diag-
nosed after surgery by anatomopathological evaluation
based on the criteria established by Hu et al. and modi-

fied by Sedlis as follows: 1) main tumor in the tube and
arising from the endosalpinx; 2) histological pattern
reproducing the epithelium of the mucosa and usually
showing a papillary pattern; 3) if the Fallopian tube wall
is found to be totally invaded, a transition zone between
benign and malignant epithelium should be able to be

Fig. 2a Fig. 2b

Fig. 2c Fig. 2d

Fig. 2e

Figure 2. — Microscopic findings of the tumor. a) The tumor
in the right Fallopian tube (A) has penetrated the wall (arrow)
to the paraovarian region (B). b) The main component of tumor
A is poorly differentiated adenocarcinoma. c) Tumor B com-
prises epithelial and mesenchymal components. d) The tumor
has a heterologous element with chondromatous differentiation
(*). e) Transition from carcinoma to sarcoma is seen. Bars: a,
10 mm; b, 0.2 mm; c, 1 mm; d, 0.5 mm. e, 0.2 mm. a-e: hema-
toxylin and eosin staining.
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demonstrated; and 4) the ovary and endometrium are
either normal or contain less tumor than the tube [6, 7].
MMMT of the Fallopian tube grossly resembles Fallop-
ian tube carcinoma, with a dilated tube that contains an
intraluminal papillary mass.

The Fallopian tube is the least common site for
MMMT in the female genital system, accounting for less
than 4% of reported cases [8]. To date, only about 70
cases of primary MMMT of the Fallopian tube have been
reported, including about 30 reports describing tumors
with heterologous mesenchymal elements. Patients were
in the fifth or sixth decade of life, with a mean age of 58
years [9]. Symptoms of MMMT in the Fallopian tube
resemble those of Fallopian tube carcinoma. Patients
present with abdominal pain, atypical genital bleeding or
abdominal distension [8, 9]. A discrepancy between cyto-
logical abnormalities in cervical or endometrial smears
and negative findings on colposcopy, cervical biopsy, and
endometrial curettage or hysteroscopy could prompt
further diagnostic exploration, but diagnosis is not
usually made until the time of surgery [10].

Histologically, MMMT consists of both carcinomatous
elements with predominantly glandular differentiation
assuming an endometrioid, clear cell, papillary serous or
rarely squamous pattern and sarcomatous elements.
About half of the reported patients had well differentiated
adenocarcinoma and the remaining half had poorly dif-
ferentiated adenocarcinoma. The sarcomatous portions
can exhibit differentiation towards mesenchymal tubal
tissue layers such as smooth muscle or stroma and are
therefore designated as consisting of homologous compo-
nents. In contrast, the predominant presence of structures
that are foreign to the Fallopian tube such as bone or non-
smooth muscle fibers, cartilage and their polymorphic
precursor cells lead to the classification of the heterolo-
gous component of the sarcomatous portion of MMMT.

Treatment for this disease is identical to that for epithe-
lial ovarian cancer. Exploratory laparotomy is necessary
to remove the primary tumor, stage the disease, and resect
metastases. The overall 5-year survival rate for patients
with tubal carcinoma is 44% [11]. However, the survival
rate of MMMT is very poor, and most patients die of the
disease within two years [9]. Extratubal spread is the
most important prognostic factor for survival in adeno-
carcinoma of the Fallopian tube. The presence or absence
of heterologous elements does not appear related to
outcome. A single positive observation is the markedly
better probability of survival for women with tumors con-
fined to the muscularis [12].

Postoperatively, platinum-based combination
chemotherapy has been performed for patients with
MMMT of the Fallopian tube. VAC or CYVADIC
therapy was also administered in several cases [9]. In a
prospective phase II GOG study, overall 5-year survival
was 62% for patients with Stage I or II uterine MMMT
who received ifosfamide and cisplatin [13]. Complete
response rate for paclitaxel and carboplatin therapy was
4/5 (80%) in patients with advanced or recurrent MMMT
of the uterus [14]. Some papers have indicated that adju-

vant radiation therapy can improve survival for patients
with uterine MMMT [13]. Although some reports have
described beneficial effects of platinum-based chemother-
apy and radiotherapy for tubal MMMT, no standard adju-
vant therapy has been devised due to the very small
number of cases encountered.

Although the pathogenesis of MMMT is somewhat
unclear, three main theories to explain the histological
features found in this type of tumor have received strong
support. First, the collision theory suggests that the car-
cinoma and sarcoma represent two independent neo-
plasms. Second, the combination theory suggests that
both components are derived from a single stem cell that
undergoes divergent differentiation early in the evolution
of the tumor. Third, the composition theory suggests that
the stromal component of MMMT is not truly neoplastic,
but actually a reactive response to the presence of the
malignant epithelial component. Recently, several lines
of evidence have supported a monoclonal origin of
MMMT with subsequent divergent differentiation.
Immunohistochemical studies of MMMT have suggested
a common epithelial origin [15]. Furthermore, the epithe-
lial and mesenchymal components frequently share pat-
terns of X-inactivation, allelic loss, and TP53 mutation
[16-18] Clinically, the carcinoma component is more fre-
quently found in metastatic deposits, leading most clini-
cians to approach this tumor as a poorly differentiated
carcinoma rather than a sarcoma [15, 19] In the present
case, a transition area from carcinoma to sarcoma was
histologically observed in this tumor and may add weight
to the combination theory.

In conclusion, the present report underlines a case of
advanced Fallopian tube MMMT with heterologous
chondrosarcoma elements. We performed optimal
debulking surgery and ifosfamide and cisplatin therapy in
this case, and the patient has remained free of disease as
of more than one year after diagnosis. Although MMMT
of the Fallopian tube is extremely aggressive and histor-
ically shows very poor prognosis, complete surgical
resection with platinum-based combination chemother-
apy may improve survival.
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