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Peritoneal Carcinosarcoma and Ovarian Papillary Serous Carcinoma Are
the Same Origin: Analysis of 7P53 Mutation and Microsatellite Suggests
a Monoclonal Origin

Chang Gok Woo - Dae Shik Suh' - Joo Young Kim - Chang Ohk Sung - Jene Choi - Kyu-Rae Kim

Departments of Pathology and 'Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Carcinosarcoma is an aggtessive malignant neoplasm of the
female genital tract that is biphasic and composed of carcino-
matous and sarcomatous components. It was previously consid-
ered as a subtype of uterine sarcoma but is currently regarded as
a type of metaplastic carcinoma.' Here, we report a case in which
a carcinosarcoma forming a discrete mass in the peritoneal cavi-
ty was diagnosed concurrently with smaller bilateral ovarian
masses showing unequivocal histologic features of high-grade
serous carcinoma. Although there seems to be a close relation-
ship between the two tumors in this case, firm evidence for the
histopathologic determination of the primary site is lacking be-
cause primary carcinosarcomas have been described in many ex-
tragenital organs, including the peritoneum, in the literature.
We demonstrated two tumors with different histologic findings
at distant tumor locations but with a common origin in their
pathogenetic mechanism, as suggested by their similar immu-
nohistochemical overexpression of p53 protein and identical
pattern TP53 mutation and microsatellites (the reference panel,
the Bethesda markers) by molecular analysis.

CASE REPORT

The patient, a 57-year-old postmenopausal woman, was found
to have a palpable mass in the right lower quadrant without
other clinical symptoms. Her past medical history was unre-
markable. On computerized tomographic scan, multiple heter-
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ogeneously enhanced masses of variable size with lobulating
contours were identified in the abdominal and pelvic cavities.
Whole body "*F-fluorodeoxyglucose positron emission tomog-
raphy scan revealed multiple hypermetabolic masses in the bi-
lateral paracolic gutter, mesentery, and pelvic cavity. Of the tu-
mor markers, the serum level of cancer antigen (CA) 72-4 was
increased (5.7 U/mL; normal range, 0 to 4 U/mL), but CA 19-9
(11.0 U/mL) and carcinoembyonic antigen (1.5 ng/mL) were
within normal range.

Presuming a sarcoma of an unknown primary site, a needle
biopsy was performed on the paracolic mass for pathological di-
agnosis and determination of the primary site. The mass was
determined to be carcinosarcoma (a malignant mixed Miillerian
tumor). Total abdominal hysterectomy, bilateral salpingo-oo-
phorectomy, right hemicolectomy, and low anterior resection
were performed. Currently, the patient received six cycles of
postoperative chemotherapy composed of carboplatin and pacli-
taxel, and she has survived without tumor recurrence for eight
months postoperatively. However, a vesicovaginal fistula devel-
oped during the treatment as a complication of the surgery.

Grossly, the largest mass (12 cm in diameter) was located in
the pericolic soft tissue of the ascending colon. The mass pro-
truded into the peritoneal cavity and displaced the colon to the
anterior side, but it was well delineated from the colonic wall
without invasion. The cut surface of the pericolic mass was blu-
ish pink and firm, and it also had focal necrotic areas. The ova-
ries were slightly enlarged bilaterally, with the right ovary mea-
suring 5X4x 3.8 cm and the left ovary measuring 2x 1.5% 1.5
cm. Both ovaries had been entirely replaced by solid, well-de-
fined and lobulated tumor tissue. The cut sutfaces of both ova-
ries were yellowish white, firm, and granular. A separate, well-
defined, multilobulated mass was also identified within the peri-
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rectal soft tissue. This mass measured 3.8 cm in diameter and
did not invade the rectal wall.

Microscopically, the tumor in the pericolic soft tissue showed
characteristic features of carcinosarcoma and contained both car-
cinomatous and sarcomatous components. The carcinomatous
portion showed histopathologic features of a high-grade papil-
lary serous carcinoma, with complex and interconnecting papil-
lary structures lined by stratified malignant epithelial cells. The
sarcomatous section was composed of malignant spindle cells
showing nuclear atypia, increased cellularity, a high mitotic in-
dex, and occasional malignant-appearing cartilage (Fig. 1A).
The bilateral ovarian and perirectal tumors were histologically
characterized by complex and interconnecting papillary struc-
tures lined by stratified malignant epithelial cells showing marked
cytologic atypia, a high nuclear-to-cytoplasmic ratio and fre-
quent mitotic structures (Fig. 1B). A sarcomatous component
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was not found despite a thorough examination of the bilateral
ovarian tumors and the perirectal mass. A metastatic mass iden-
tified in a pelvic lymph node was entirely carcinomatous.

On immunohistochemical staining, both the carcinomatous
and the sarcomatous components of the pericolic mass and the
carcinomatous component of the ovarian and perirectal masses
showed strong immunopositivity for p53 (1:1,500, clone DO-
7, Dako, Glostrup, Denmark) (Fig. 1C, D). For the molecular
genetic analysis, formalin-fixed, paraffin-embedded tissue was
obtained from the pericolic and right ovarian masses, which
showed characteristic features of carcinosarcoma and high-grade
papillary serous carcinoma, respectively. An area of the tumor in
which the percentage of tumor cells exceeded a minimum of
50% of all cells was marked and scraped with a knife blade. Ge-
nomic DNA was prepared by proteinase K digestion and fol-

lowed by phenol/chloroform extraction. Polymerase chain reac-

Fig. 1. The pericolic mass shows both carcinomatous and sarcomatous components composed of complex and interconnecting papillary
structures lined by stratified malignant epithelial cells and a malignant cartilaginous element (A), but the ovarian mass contains only a carci-
nomatous component (B). On immunohistochemical staining, both the carcinomatous and the sarcomatous components in the pericolic
mass (C) and the carcinomatous component of the ovarian tumor (D) show strong immunopositivity for p53.
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tion covering the coding region of exons 5, 6, 7, and 8 of TP53
was performed, and the amplified DNA was subjected to direct
sequencing by the Sanger method (Applied Biosystems, Foster
City, CA, USA) and compared with genomic repository data to
determine the mutational status of TP53. An identical TP53
somatic point mutation (c.G713A; p.C238Y) in exon 7 was de-
tected in both tumors (Fig. 2). Additionally, microsatellite in-
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stability (MSI) was assessed at the loci BAT25, BAT26, D2S123,
D5S346, and D178250. We selected a consensus panel of five
microsatellite markers, BAT25, BAT26, D55346, D175250,
and D2S123, which have been used to diagnose the MSI status
of hereditary non-polyposis colorectal cancer (HNPCC) based
on the Bethesda guidelines. All of these markers are highly poly-
morphic microsatellite markers (Fig. 3). All tested microsatel-
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Fig. 2. An identical somatic point mutation (TGT to TAT; p.C238Y) is detected in exon 7 of TP53 in both the carcinomatous and the sarco-
matous component of the pericolic tumor mass (A) and in the epithelial component of the ovarian tumor (B).
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Fig. 3. Several peaks show the same migration pattern, and each main peak of the five markers is seen at the same migration length in the
pericolic tumor mass (A) and the epithelial component of the ovarian tumor (B).
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lite markers had identical DNA profile patterns with the same
allelic sizes between the tumors of the two areas. The overall
probability that all five microsatellite markers were identical
between the two different tumors was extremely low.

DISCUSSION

A malignant tumor showing a mixed histology with both
carcinomatous and sarcomatous components can arise in almost
every organ in the body. In the pelvic organs, carcinosarcoma
usually occurs in the uterus, but it can also arise in the ovary,
fallopian tube, broad ligament, mesentery, cul-de-sac, and pel-
vic peritoneum, and it comprises approximately 1%-4% of all
ovarian malignancies. Currently, it is thought to be a form of
metaplastic carcinoma' because 1) pure carcinomatous foci are
often identified on extensive sampling of the carcinosarcoma, 2)
identical genetic changes are identified in both the carcinoma-
tous and the sarcomatous components, 3) carcinosarcoma is of-
ten preceded by or associated with endometrioid or serous car-
cinoma, and 4) the response to adjuvant therapy against high-
grade carcinoma is more effective than sarcoma-based therapy.”

The pathogenetic mechanism of peritoneal carcinosarcoma
has not been completely clarified. Since carcinosarcoma is often
associated with synchronous or metachronous gynecologic tu-
mors of Mullerian origin, including serous and endometrioid
carcinoma,’! and some extrauterine carcinosarcomas were found
to be associated with endometriosis or Wolffian duct remnants,
carcinosarcoma is thought to arise from extraovarian endome-
triosis,” immature multipotential cells of the surface epithelium
or subcapsular connective tissue of the ovary. The peritoneal
lining epithelium in the broad ligament, mesentery, cul-de-sac,
and pelvic peritoneum also have the potential to give rise to
Mullerian tumors because the Mullerian ducts are derived from
the longitudinal invaginations of the mesothelium, which gives
rise to the peritoneal lining. Therefore, theoretically, extrageni-
tal carcinosarcoma may occur as a primary neoplasm from the
pelvic peritoneum.

Since there has been no effective treatment modality for car-
cinosarcoma, efforts have been made to identify underlying mo-
lecular mechanisms to make use of targeted therapies.® Carcino-
sarcomas in different organs are associated with different onco-
genic mutations, including mutations in the epidermal growth
factor receptor (EGFR) gene, the PIK3CA gene, and the p53
gene in tumors of the lung, uterus, and ovary, respectively, indi-
cating distinct oncogenic mechanisms for carcinosarcomas in
these different organs. Loss of nuclear WT1 expression in the
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mesenchymal component might be involved in sarcomatous
differentiation. Our molecular analysis revealed an identical
mutation in TP53 occurring in both the carcinomatous and
sarcomatous components. All five microsatellites of two tumors
retained very similar migration patterns, and a main peak of
each microsatellite marker was seen at the same length. These
findings of molecular studies suggest that these components
share a monoclonal origin.” Moreover, one case of extragenital
carcinosarcoma in the literature had the same mutation as a pre-
existing ovarian epithelial carcinoma.® The results of our molec-
ular studies in this case and in previous reports support that the
ovarian carcinoma and peritoneal carcinosarcoma had the same
origin.

Although the carcinosarcoma and the pure carcinoma share a
common origin, however, the clinical significance of carcinosat-
coma is significantly different from that of pure carcinoma. Pa-
tients with ovarian carcinosarcoma had worse five year progres-
sion-free and disease-specific survival rates than ovarian papil-
lary serous carcinoma patients at the same International Federa-
tion of Gynecologists and Oncologists (FIGO) stages. Patients
with a heterologous sarcomatous component also had a worse
prognosis than those with a homologous component, although
the difference was not statistically significant. The objective re-
sponse rate to platinum-based chemotherapy was found to be
significantly lower in patients with carcinosarcoma compared to
those with serous carcinoma.

In conclusion, in cases having two separate tumors in the same
patient at distant locations with different histologic findings,
meticulous histological examination is necessary, and molecular
studies can be helpful to identify the origin of the tumors.
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