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Abstract
Most carcinosarcoma, formerly designed as Malignant Mixed
Mullerian Tumors are found in the uterus or the ovary, but rarely in
the fallopian tube. The histogenesis of this type of tumor and its place
regarding serous or poorly differentiated carcinoma are discussed.
We document here three typical cases primarily developed in the
fallopian tube. The patients were 69, 70 and 82 years old. They all
presented with abdominal pain and large unilateral adnexal mass
apparently confined to the ovary. Bilateral salpingo-oophorectomy
was performed in all cases. Macroscopically, the tumors were
located on the fimbriae in two cases and on the fallopian tube in
one. They presented cystic and solid components. In addition, in
one case, vegetations were present on the serosal surface of the
homolateral ovary whereas both ovaries were normal in the two other
cases. Microscopically, tumors were classified as carcinocarcoma
with heterologous component in two cases and as homologous
carcinosarcoma in one. All tumors showed immunoreactivity for
cytokeratins, p53, and CD10 and, in two cases, immunoreactivity
for S100 was also observed. The tumor located in the fallopian tube
was associated with p53 positive intra-epithelial neoplasia in the
contralateral fimbriae. The vegetations observed on the surface of
the homolateral ovary in one case corresponded to a focus of high
grade serous carcinoma.
As high grade serous carcinoma, carcinosarcoma can derive from
the fimbria of the Fallopian tube.
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Introduction
Systematic histopathological analysis of salpingo-ovariectiomy
specimens removed in the context of preventive surgery for women
with familial susceptibility to ovarian cancer has led to the incidental
discovery of infra-clinical neoplasia of Fallopian tubes [1]. Further
studies have identified the fimbria as a site of origin for tubal
intraepithelial carcinoma [2]. The Fallopian tube as a site of origin for
a large proportion of high grade serous carcinoma of the pelvis is now
well recognized [3]. Malignant Mixed Mullerian Tumors (MMMT)/
carcinosarcoma represent a rare type of tumors, characterized by
specific histology and severe outcome, most frequently encountered
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in the endometrium or in the ovary in elderly women. This tumor type
is rarely observed in the Fallopian tube. We report here three cases
of primitive Fallopian tube MMMT. The immunophenotypic profile
was based on the analysis of epithelial (cytokeratin AE1/AE3) and
stromal (CD10) markers. The search of heterologous mesenchymal
component was performed using anti- S100, desmin, myogenin,
smooth actin, cKit antibodies and that of sex-cord component with
anti-inhibin antibody. P53 status was also documented as frequently
altered in high grade serous carcinoma.

Cases
Case 1
A 70 year old, gravida 1, para 1, postmenopausal French woman
presented with abdominal pain. Her past medical and surgical
history was unremarkable. As for her family history, she had a sister
who died from disseminated cancer of unknown origin. Gynecologic
examination revealed right adnexal mass confirmed by computed
tomography (CT) requiring bilateral salpingo-oophorectomy.
Gross description: A solid cystic tumor mass measuring 8 x 5 x
4cm involving the distal part of the right fallopian tube. The cut surface
was solid and cystic, tannish-white with necrotic foci (Figure 1). A 0.8
cm pediculated polypoid mass was noted on the serosal surface of the
right ovary. The left adnexa showed no macroscopic abnormalities.
One month later, the patient was operated for hysterectomy and
proctectomy. Grossly, a large tumor mass adherent to the rectum was
observed. Cut section showed that the rectal mucosa was not invaded
by this tumor and that the endometrial cavity was free of tumor.
Microscopic description: The tumor was limited to the distal
part of the right fallopian tube. It consisted mostly of an epithelial
component with features of moderately to poorly differentiate serous
papillary carcinoma. The mesenchymal component was a large
areas of chondrosarcoma admixed with undifferentiated stromal
sarcoma. Lesions of serous carcinoma in situ were noted just at the
distal part of the bilateral fallopian. The proximal part of the bilateral
fallopian tubes showed no histological abnormalities. The vegetated
mass noted on the serosal surface of the right ovary corresponds to
a borderline non invasive papillary serous tumor. The axis of this
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Figure 1: Malignant Mixed Mullerian Tumors (MMMT)/ Carcinosarcomas of the fallopian. A: Tumor separated from the fimbriae of the right fallopian tube,
gross description. B and C: Carcinosarcoma with epithelial and stromal components as well as a component of cartilage (_200). D: CD10 staining for the
stromal component (_200). E: P53 staining for the glandular and stromal component (_200). F: Pancytokeratine staining for the epithelial component. G, H
and I: vegetated mass noted on the serosal surface of the right ovary corresponds to a borderline non invasive papillary serous carcinoma stained strongly
positive for P53 (_200).

vegetation was composed of an ovarian stroma. The left ovary showed
no histological abnormalities. This malignant proliferation invaded
the rectal wall from the outside layer until the muscularis propria. The
endometrium was atrophic.
Immunohistochemical analysis revealed the epithelial component
to be positive for Cytokeratin AE1/AE3 and negative for estrogen and
progesterone receptors. The mesenchymal component was markedly
positive for S100 in the chondrosarcomal areas and focally positive
for CD10 in the undifferenciated sarcoma areas. Both components
were negative for desmin, myogenin and smooth muscle antigen. The
serous carcinoma in situ found on the fimbriae of the left fallopian
tube and admixed to the right carcinosarcomatous mass were strongly
positive for P53.

Case 2
A 69 year old, gravida 4, para 3, postmenopausal French woman
presented with abdominal pain. Her past medical and surgical
history was unremarkable. As for her family history, her father
had colon cancer. Gynecologic examination revealed right adnexal
mass confirmed by computed tomography (CT) requiring bilateral
salpingo-oophorectomy.
Gross description: A solid cystic tumor mass measuring 19 x 8 x3
cm involving the distal part of the right fallopian tube. The cut surface
was solid and cystic, tannish-white with necrotic foci. The right ovary
and the left adnexa showed no macroscopic abnormalities (Figure 2).
Microscopic description: The tumor was limited to the distal
part of the right fallopian tube. It consisted mostly of an epithelial
component with moderately to poorly differentiated serous papillary
carcinoma admixed with undifferentiated endometrial stromal
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sarcoma. The proximal part of the right fallopian tube, the right ovary
and the left adnexa showed no histological abnormalities.
Immunohistochemical analysis revealed the epithelial component
to be positive for Cytokeratin AE1/AE3 and negative for estrogen and
progesterone receptors. The mesenchymal component was markedly
positive for CD10. Both components were negative for desmin,
myogenin, smooth muscle antigen, c-Kit, inhibine, S100, factor
VIII, estrogen and progesterone receptors and c-erb B2. A diagnosis
of primary right homologous MMMT with serous carcinoma and
undifferentiated endometrial stromal sarcoma was done.

Case 3
An 82 year old, gravida 3, para 3, postmenopausal French woman
presented with abdominal pain and distention. Her past medical
and surgical history was unremarkable. As for her family history,
her father had rectal cancer. Gynecologic examination revealed left
adnexal mass confirmed by computed tomography (CT) requiring
bilateral salpingo-oophorectomy.
Gross description: A 16 x 8 x 6cm solid cystic tumor mass,
involving the distal part of the left fallopian tube. The cut surface was
solid and cystic, tannish-white with necrotic foci (Figure 3). The left
ovary and the right adnexa showed no macroscopic abnormalities.
Microscopic description: The invasive tumor was limited to
the distal part of the left fallopian tube, extending superficially
and focally to the serosal surface of the proximal part of the same
fallopian tube and to the serosal surface of the left ovary without
invading the ovarian parenchyma. The tumor consisted mostly of an
epithelial component with moderately differentiated serous papillary
carcinoma admixed with undifferentiated endometrial stromal
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Figure 2: Malignant Mixed Mullerian Tumors (MMMT)/ Carcinosarcomas of the fallopian. A: Solid cystic tumor mass with necrotic foci involving the distal part
of the right fallopian tube. B, C and D: Intra-epithelial neoplasia of the fimbriae of the right fallopian tube (_200 for B and C, _400 for D). E and F: Glandular
component strongly positive for Cytokeratine AE1/AE3 (_200 for E,_400 for F). G and H: Stromal component strongly positive for CD10 (_400). I: Right ovary.

Figure 3: Malignant Mixed Mullerian Tumors (MMMT)/ Carcinosarcomas of the fallopian. A and B: Solid cystic tumor mass with necrotic foci involving the distal
part of the left fallopian tube. The homolateral ovary shows no macroscopic abnormalities. C and D: Carcinosarcoma with epithelial and stromal components as
well as a component of cartilage (_200). E: Intra-epithelial neoplasia of the left fallopian tube (_100). F: The invasive tumor extending superficially and focally
to the serosal surface of the homolateral ovary without invading the ovarian parenchyma (_100). G: Pancytokeratine staining for the epithelial component. H:
CD10 staining for the stromal component. I: PS100 staining for the cartilage component.

sarcoma and areas of chondrosarcoma. The right adnexa showed no
histological abnormalities.
Immunohistochemical analysis revealed the epithelial component
to be positive for Cytokeratin AE1/AE3. The mesenchymal component
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was markedly positive for CD10. The areas of chondrosarcoma
were positive for S100. Both components were negative for desmin,
myogenin, smooth muscle antigen, c-Kit and inhibine. A diagnosis
of primary left heterologous MMMT with serous carcinoma,
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undifferentiated endometrial stromal sarcoma and chondrosarcoma
was done.

Discussion
MMMT/Carcinosarcoma is a mixed tumor composed of
malignant glands and malignant mesenchyme. The annual incidence
of about 0.25 cases per million women [4]. It may be found anywhere
along the female genital tract, and, although much more common
in the endometrium and ovary, some cases have been reported in
the fallopian tube [5-9]. This tumor was traditionally divided into
“homologous” and “heterologous” based on the absence or presence
of the mesenchymal component that was intrinsic or extrinsic
of the primary site. Previously, it was believed that heterologous
carcinosarcomas carried a worse prognosis, but recent evidence
suggests that this histological feature does not significantly alter the
prognosis. The histogenesis of carcinosarcoma has been a matter of
speculation and debate [10]. Uterine MMMTs are currently considered
as metaplastic carcinomas because of the expression of epithelial
markers such as keratins and EMA by the mesenchymal component
[11]. The term of carcinosarcoma is now preferred. Compared with
tubal adenocarcinomas, primary MMMTs arising in the fallopian tube
are extremely rare malignancies, accounting for fewer than 4 % [12].
MMMTs of the fallopian tube frequently occur in post-menopausal
women and generally the presenting symptoms are variable and nonspecific, but most commonly include abdominal pain and distention,
abnormal vaginal bleeding or discharge. Carcinosarcomas of the
tube are often relatively small when diagnosed. Larger tumors are
difficult to distinguish from ovarian primaries. They appear grossly
as polypoid growths filling the lumen of the tube, often with areas of
hemorrhage and necrosis. Microscopically, carcinosarcoma discloses
a malignant epithelial element which may or may not have the pattern
of a serous adenocarcinoma, together with a mesenchymal element.
As in the endometrium and ovary, together with a mesenchymal
element may be homologous, containing elements indigenous to
the endometrium, ovary and the fallopian tube, or heterologous,
containing elements foreign to the endometrium, ovary and the
fallopian tube such as cartilage and striated muscle.
The first and the third cases were diagnosed as heterologous
carcinosarcoma of the fallopian tube with moderately to poorly
differentiated serous papillary carcinoma, chondrosarcoma and
undifferentiated endometrial stromal sarcoma. The second case was
diagnosed as homologous carcinosarcoma of the fallopian tube with
moderately to poorly differentiated serous papillary carcinoma and
endometrial stromal sarcoma. In the first case, intraepithelial neoplastic
lesions were noted on the distal part of the contralateral fallopian tube
and were strongly positive for p53. Furthermore, the identification of
the same mutations in p53 tumor suppressor gene in both epithelial
and mesenchymal elements implies a common derivation from a
multipotent stem cell of the mullerian system differentiating towards
the epithelium and mesenchyme [13,14]. Strong overexpression of
p53 protein was observed in both epithelial and mesenchymal cells,
including carcinoma in situ in the same fallopian tube and in the
fimbriae of the controlateral fallopian tube. This suggests that the
p53 mutation is an early event in carcinogenesis. The expression of
CD10 in the present cases is consistent with previous reports that
propose it as a characteristic of mullerian system derived neoplastic
mesenchymal cells [8]. This represents the main phenotypic difference
of homologous MMMT with serous carcinoma whereas p53 staining
is a common feature between the two tumor types.
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On the whole, our observations show that MMMT and serous
carcinoma may derive from the same site of origin.

Treatment and Prognosis
Recommended treatment is by surgery, followed by radiotherapy
and/or chemotherapy. The prognosis is poor, the 5-year survival rate
being about 15% and the mean survival only 16-20 months. Early
stage disease is associated with a better prognosis, and several longterm survivals are recorded [4].

Akiki et al. Int J Cancer Clin Res 2015, 2:1

• Page 4 of 4 •

