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Spotlight on Carcinosarcoma
of the Ovary: A Scoping Review
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ABSTRACT

Ovarian carcinosarcoma, also referred as malignant mixed Mullerian tumour, is an uncommon, highly aggressive and malignant neoplasm
which makes up 1to 4% of all ovarian tumours. It is biphasic involving both malignant sarcomatous (mesenchymal) and carcinomatous
(epithelial) cells. There are various subtypes such as serous and endometrioid. However, the mesenchymal part is sarcomatous. About
90% of cases of ovarian carcinosarcoma spread outside the ovary. The two most accepted theories of origin for carcinosarcoma of the
ovary are the collision and conversion theories. A third theory is the combination theory. Prognosis remains poor even when still localised
in the ovary. In the last few years, there has been no change in the survival rate. The median survival rate is lower than 2 years. Clinical
features mainly include lower abdominal pain and a palpable abdominal mass. Ovarian carcinosarcoma remains poorly understood and
understudied. Being a rare tumour, elaborate therapeutic consensus is not available for ovarian carcinosarcoma. The main treatment
involves cytoreductive surgery and then chemotherapy. The type of chemotherapy, role of radiotherapy and novel therapies need

to be further studied. The main objective of this article is to review the current literature on carcinosarcoma of the ovary.

KEYWORDS
malignant mixed Mullerian tumour; ovarian cancer; ovarian carcinosarcoma; cytoreductive surgery; chemotherapy

AUTHOR AFFILIATIONS

! Department of Anatomy, Faculty of Medicine and Surgery, University of Malta, Malta

* Corresponding author: Biomedical Sciences Building & Centre for Molecular Medicine and Biobanking,
University of Malta, Msida MSD2080, Malta; e-mail: martina.gauci.2l@um.edu.mt

Received: 4 November 2023
Accepted: 22 April 2024
Published online: 17 September 2024

Acta Medica (Hradec Kralové) 2024; 67(1): 1-11

https://doi.org/10.14712/18059694.2024.13

© 2024 The Authors. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.


https://crossmark.crossref.org/dialog/?doi=10.14712/18059694.2024.13&domain=pdf&date_stamp=2024-09-17
https://crossmark.crossref.org/dialog/?doi=10.14712/18059694.2024.13&domain=pdf&date_stamp=2024-09-17

INTRODUCTION AND DEFINITION

Carcinosarcoma of the ovary, previously known as malig-
nant mixed Mullerian tumour, is a specific type of ovarian
cancer (1). The aim of this literature review is to compile
an update on carcinosarcoma of the ovary.

Regarding cancer mortality in females, the 5th leading
cause is ovarian cancer. Up to 4% of all malignant ovarian
tumours are ovarian carcinosarcoma (2). Carcinosarcoma
of the ovary is defined as a rare and highly aggressive ep-
ithelial malignancy. It is also described as being biphasic
as it has mesenchymal and malignant epithelial compo-
nents, thus described as being complex from a histolog-
ical perspective (3-5). Only 10% of all cases are bilateral
(6). It affects postmenopausal woman, the average median
age varies between 60 and 70 years old (4, 6). Given its ag-
gressive nature, prognosis is poor. Outcomes are diverse
as some literature reported a median overall survival rate
varying from 8 to 32 months while others stated that the
median survival rate was less than 2 years (4, 6, 7). Treat-
ments include cytoreductive surgery and adjuvant chemo-
therapy (4, 6). Since this is a rare type of cancer, research
islacking. Further research is needed to establish the early
clinical signs and symptoms, molecular and genetic fea-
tures to develop target novel therapies, role of radio- and
chemotherapy and the best type of chemotherapy to use.

METHODOLOGY

This is a review on ovarian carcinosarcoma. Literature re-
views, case studies and original studies published in the En-
glish language, were used. For this literature review, mul-
tiple databases were used. A 10-year period (2013-2023)
search with ‘Free Full text’ as filter on PubMed was carried
out by typing, ‘Ovarian carcinosarcoma’ in the search box.
More articles were selected on PubMed and GoogleScholar
by removing the 10-year period and ‘Free Full text’ filters.
Further articles were retrieved and the results that came
up were analysed according to citations, date and informa-
tion given in the abstract. To ensure validity, when reading
the articles, the references were also checked.

EPIDEMIOLOGY

Ovarian carcinosarcoma makes up about 1-4% of all ovari-
an tumours (8-10). It has been reported that ovarian carci-
nosarcoma is more prevalent in Afro-Americans (1). Also,
studies in Israel showed that gynaecological malignancies
including ovarian carcinosarcoma are more common in
the Jewish rather than Arab population (13). This might be
due to large population of Jews or that Jewish population
are older during first birth and have less parity rates com-
pared with Arabs (11, 12). Moreover, ovarian carcinosar-
coma is diagnosed late and most commonly affects post-
menopausal women between 60 and 70 years, the median
age being between 65 years and 67 years (1, 4, 9, 13-17).
When compared to women with epithelial serous ovarian
carcinomas, women with ovarian carcinosarcoma tend to
be of an older age (15, 18-21).
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In a study using Surveillance Epidemiology End Result
Database from 2000 to 2016, 1193 cases of ovarian carci-
nosarcoma were reviewed. Ovarian carcinosarcoma was
more common in Caucasians, followed by Black women.
In comparison to cervical carcinoma, ovarian carcinosar-
coma affected more White women and less Black women.
However, this could be due to socioeconomic status and
cultural differences, apart from genetic factors (22).

Another study involving 280 non-Hispanic Blacks and
2586 non-Hispanic Whites with ovarian carcinosarcoma,
showed that racial differences play a role in characteristics,
treatment and survival of ovarian carcinosarcoma, but
further research is needed. Low income was an independ-
ent prognostic factor but in contrast to uterine carcinosar-
coma, race was not an independent prognostic factor (23).

PATHOPHYSIOLOGY

Typically, the tumour in ovarian carcinosarcoma is large
containing substantial areas of necrosis and haemorrhage.
The point of origin in the female reproductive tract does
not seem to make a difference when it comes to biology
and morphology of the tumour (1). The pathophysiology
of ovarian carcinosarcoma consists of two phases: epithe-
lial and mesenchymal, both are malignant and high grade
(Figure 1) (20, 24, 25). The amount of the two components
in a tumour varies between neoplasms. The epithelial part
is carcinomatous while the mesenchymal part is sarcoma-
tous. Up to 80% of the epithelial component is high grade
serous while in about 20% of cases, it is endometroid (20).
Rarer epithelial components include undifferentiated fea-
tures and clear cell (26, 27). The sarcomatous part can be
homologous shown histologically by the proliferation of
spindle cell or undifferentiated round cell and involve leio-
myosarcomas and fibrosarcomas. It can also be of a het-
erologous type such as osteosarcomatous, rhabdomyosar-
comas, chondrosarcomatous or liposarcomatous which
contain cells which are abnormal to the primary site. The
two most common heterologous sarcomatous elements are
chondrosarcoma, present in 30% of cases and rhabdomyo-
sarcoma, present in 20% of cases (20). The existence of the
heterologous component was shown using immunohis-
tochemistry by analysing various markers such as S100,
vimentin, desmin, cytokeratin, epithelial membrane anti-
gen, myogenin, chromogranin and synaptophysin among
others. Another significant change is myxoid with hyaline
globules (1, 4, 9, 10, 26, 28-33).

More research is needed to know and understand the
effect of the heterologous component on prognosis and
survival. This is because some researchers propose that
if the heterologous component is present, the prognosis
is poorer (4, 33, 34). However latest studies report that
these histological subgroups are clinically equal (4, 16, 20,
35-37). Overall, prognosis does not seem to significantly
depend on the morphology of the subtypes of the tumour.
As aresult, the ‘International Collaboration on Cancer Re-
porting’ recommendation is that although classifying mes-
enchymal and epithelial subtypes is not easy, taking note
of the amount of elements and subtypes of mesenchymal
and epithelial components would be helpful to gain more
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knowledge about this tumour (24). In the study conducted
by Jain et al., when the sarcomatous component is homol-
ogous, there is a statistically significant advancement in
overall survival and disease-free survival (4). In contrast, in
astudy conducted in 2020 involving 82 patients, histologi-
cal subgroups made no difference in survival outcome (38).

Ovarian carcinosarcoma

Epithelial component Mesenchymal component

Examples: serous, Homologous Heterologous
undifferentiated,

clear cell, Examples: Examples:
endometriod leiomyosarcoma chondrosarcoma

Fig. 1 The two components of ovarian carcinosarcoma. Created with
BioRender.com.

Ovarian carcinosarcoma presents late. As a result, di-
agnosis is usually made when there is peritoneal spread,
at stages III or IV (7, 15). Metastasis is usually to organs
within the abdomen such as bladder, omentum, liver and
spleen. Distant site metastasis such as to brain, lung and
bone is rare (7, 39).

In 90% of cases, there is spread out from the ovary, into
the peritoneum. Widespread metastatic disease is present
in nearly 75% of patients. Epithelial and sarcomatous cell
types are both frequently found in metastatic spread (3).
Lymph node metastasis occurs more commonly in ovar-
ian carcinosarcoma rather than in uterine carcinosarco-
ma. This was established by a research study conducted
in 2017, where lymph node metastasis was present in 40%
of patients with uterine cancer while 67% of patients
with ovarian carcinosarcoma had lymph node metastasis.
Lymph node metastasis occurs between 24 and 74% of cas-
es of ovarian carcinosarcoma depending on the stage and
is present at the time of diagnosis in more than 50% of
patients (40).

Several theories for the histogenesis of carcinosarco-
mas are present which gave rise to many debates. Exam-
ples of such theories include the collision, conversion and
combination theory. The collision and conversion theories
are the main accepted theories (Figure 2). The collision
theory states that carcinoma and adenosarcoma formed
independently and then joined, forming one carcinosar-
coma. The conversion theory states that first a carcinoma
develops, which later differentiates into sarcoma. The
combination theory states that both carcinoma and sar-
coma arise from a monoclonal origin. According to Berton
etal., the preferred one is the conversion theory. Findings
from molecular testing and immunohistochemistry, sup-
port the idea that ovarian carcinosarcomas are metaplas-
tic (1, 41). This means that carcinosarcoma cells have the
capacity to change to epithelial or mesenchymal compo-
nent or to both. Furthermore, immunohistochemistry has

shown that epithelial markers are present in the sarcoma
part of carcinosarcoma (1, 14, 21, 25). Further studies have
shown that the two components are monoclonal and have
the same genetic changes, suggesting that even though
neoplasms may be separate, most indicate one neoplastic
process (1, 14, 21).

Other studies have found a correlation between ovari-
an carcinosarcoma and serous intraepithelial carcinoma,
thus proposing the hypothesis that ovarian carcinosarco-
ma arises from serous intraepithelial carcinoma of the fal-
lopian tube (42-46). Rewsuwan et al. described the origin
of ovarian carcinosarcoma from fallopian tube carcinoma
by epithelial mesenchymal transition since carcinosarco-
ma, teratoma and carcinoma of the fallopian tube coexist
(42, 47).

Collision theory Conversion theory
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Fig. 2.1 Diagrammatic representation of Collision and conversion
theory. Created with BioRender.com (48).
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Fig. 2.2 Diagrammatic representation of combination theory.
Created with BioRender.com.

Molecular markers for epithelial and mesenchymal
components have been identified using immunohisto-
chemistry. Epithelial markers include anti-endomysial
antibody (anti-EMA) markers and anti-CK monoclonal
antibodies while mesenchymal markers include myoglo-
bin, vimentin, smooth muscle actin, desmin and CD10 (15).

One such molecular marker is the overexpression of
P53 which is correlated with late stage and poor prognosis
in ovarian carcinosarcoma. This was suggested by a case
study by Liu et al. where patients with ovarian carcino-
sarcoma had mutations in the gene for P53 (49). Another
study showed that survival might be impacted by over-
expression of P53. However, this study was conducted



on a few patients (50). Additional molecular markers ex-
pressed are vascular endothelial growth factor (VEGF) and
VEGFR-3. In a study, VEGF and VEGFR-3 were found to be
associated with poor survival in contrast to another study
which showed that when VEGF is expressed, the survival
was not significantly different (14, 50).

CLINICAL FINDINGS

Ovarian carcinosarcoma and other epithelial ovarian can-
cers have similar clinical signs and symptoms. However,
those of OCS have worse consequences (15). Initial signs
and symptoms are mostly concerned with the gastrointes-
tinal system such as abdominal pain and abdominal dis-
tension (9). Clinical features found commonly in patients
with ovarian carcinosarcoma include ascites, pleural effu-
sion, abnormal Papanicolaou test, bowel subobstruction,
vaginal bleeding, an irregularly shaped pelvic mass felt
during a gynaecological examination, abdominal disten-
sion and pelvic pain (3, 9, 51-53). Digestive disorders, vom-
iting and weight loss may also be present (6, 28, 40). Most
patients are asymptomatic when the diagnosis is made
(7,15).

Additionally, on gynaecological ultrasound, a solid
pelvic mass can be visible. A common feature of ovarian
carcinosarcoma visible on ultrasound is the presence of
solid components. In a study containing 91 patients with
OCS, the most common finding on ultrasound was a large
solid tumour with irregular borders and cystic areas with
inhomogeneous echogenicity in the solid parts. However,
such a presentation is not diagnostic of OCS as there is sig-
nificant overlap with other types of ovarian cancers (27,
39, 53). On computed tomography (CT), the mass is also
described to be solid with cystic areas with the solid part
having a nodular or flocculent shape. Additionally, it can
accurately describe the location of the mass, shape and
size as well as noting if there is invasion elsewhere and
metastasis. CT is the gold standard to confirm the diag-
nosis. However, staging provided by CT and surgical pa-
thology staging are not the same and peritoneal fluid may
hinder visualisation of invasion and metastasis to lymph
nodes (53).

All clinical findings are very non-specific, making the
diagnosis of OCS more challenging.

MANAGEMENT

Rarer subtypes of epithelial ovarian cancers such as ovar-
ian carcinosarcoma, have different response to standard
approaches. This calls for further research on treatments
especially on novel therapies (8).

The ideal treatment for ovarian carcinosarcoma re-
mains undetermined and no consensus agreement has
been reached. One reason for this is that most research
on ovarian carcinosarcoma is using retrospective reviews
rather than clinical trials. The basis for treatment recom-
mendations are retrospective studies. However due to the
rarity of this tumour, studies are done using small num-
ber of patients. Therefore, although survival is improved
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with surgery (54-56), these studies cannot fully state the
cause-and-effect correlation between cytoreductive sur-
gery and overall survival. The main treatment for ovarian
carcinosarcoma is optimal cytoreductive surgery includ-
ing bilateral adnexectomy, appendectomy, hysterectomy
and omentectomy, with peritoneal biopsies and lymphad-
enectomy of the pelvic and lumbar-aortic lymph nodes.
This needs to be followed by adjuvant chemotherapy even
if the tumour is stage I, which is based on platinum usu-
ally carboplatin-paclitaxel even though the response rate
of carcinosarcoma to chemotherapy is poor (1, 6, 9, 15, 55,
57-60). This is further shown in another study where cy-
toreductive surgery followed by chemotherapy and target-
ed therapy is a promising treatment for ovarian carcino-
sarcoma (9).

One large study was carried out in 2013 involving
47 patients and a study period from 1993 to 2009 in Cleve-
land, USA. From this study, it was reported that there is
arelationship between complete cytoreduction to no gross
residual disease and better survival. The goal of the first
treatment should be cytoreductive surgery to no gross re-
sidual disease. Another finding was that platinum-based
therapy may be better than other forms but the ideal
adjuvant therapy regimen is not clear. One of the main
strengths is that this study is amongst the most current
and largest studies on ovarian carcinosarcoma done by
one institution which identified prognostic factors which
may impact survival. It is important to note that in this
study there were some limitations such as the design of
the study, small number of patients, many different treat-
ments and other intrinsic limitations (55).

Another study was conducted in 2017 by Yalcin et al.
Two important results emerged. Firstly, ovarian carci-
nosarcoma and high-grade serous carcinoma have simi-
lar overall survival and disease-free survival rates when
treatment involves cytoreduction and then chemother-
apy based on combination of both platinum and taxane.
Secondly, one of the independent prognostic factors is
platinum resistance in patients with ovarian carcinosar-
coma. This study supports the hypothesis that treatment
for ovarian carcinosarcoma should be optimal cytoreduc-
tive surgery followed by adjuvant chemotherapy based on
platinum and taxane. It needs to be noted that this study
was conducted using 54 cases and thus more studies with
more patients diagnosed with ovarian carcinosarcoma are
needed (61).

A larger study performed in 2021 with 82 patients,
showed that stages I and II being treated with adjuvant
chemotherapy, followed by surgery led to increase in sur-
vival rate, further showing the significant role of debulk-
ing surgery to no visible residual disease. Nonetheless, it
states that ovarian carcinosarcoma has low rate of survival
with high relapse risk regardless of stage, patient age and
first line therapy (38).

To improve the surgical outcome, three or six cycles of
chemotherapy can be administered before the operation.
Even though the main treatment is cytoreductive surgery
followed by chemotherapy, data are lacking when it comes
to support cytoreductive surgery followed by chemother-
apy (21, 60). The main aim of cytoreductive surgery is
to obtain optimal tumour reduction to no gross residual
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disease. However, reaching the stage where gross residu-
al disease is not present, is correlated with a high rate of
morbidity after the operation (4, 8, 62, 63). Adjuvant ther-
apy is needed since ovarian carcinosarcoma has a high rate
of recurrence. Randomized studies which are specific for
ovarian carcinosarcoma adjuvant therapy are absent since
this is a rare tumour type (8) and thus no consensus has
been reached on using chemotherapy as a first-line treat-
ment (9).

CURRENT MANAGEMENT

SURGERY

Surgery for ovarian carcinosarcoma is similar to that of
epithelial ovarian cancers and done by gynaecologic oncol-
ogists with experience (4, 64, 65). Conservative surgery is
never used for ovarian carcinosarcoma. Instead, increas-
ing amount of data demonstrate the value of optimal sur-
gical cytoreduction with bilateral salpingo-oophorectomy,
total abdominal hysterectomy, tumour debulking, omen-
tectomy, para-aortic and pelvic lymph node removal and
aspiration of abdominal fluid (57). The aim of cytoreduc-
tion is to reduce the tumour to an optimal level as surviv-
al may be associated with residual disease as will be dis-
cussed further on (9). Even though optimal cytoreduction
is associated with better survival (13, 33-35, 37), its role
has not yet undergone a prospective evaluation. Earlier
studies did not evaluate the connection between survival
and extent of cytoreductive surgery (4, 17) but later studies
show that cytoreductive surgery impacts survival. Small
studies done with fewer than 50 participants with the dis-
ease, report an improved outcome with optimal debulk-
ing surgery. Another larger study with 50 patients having
only microscopic disease, reported disease-free survival
for these patients. Improved survival for patients with
lymphadenopathy as reported by “Surveillance, epidemi-
ology and end results” (SEER) database, suggest the cur-
rent use of lymph node dissection (1). Nevertheless, at ad-
vanced stage, systemic lymphadenectomy is not suggested
(66). In a study with 363 patients, conducted by Wang et
al., no significant difference for early stage ovarian carci-
nosarcoma was found between patients who underwent
lymph node dissection and those who did not. This shows
that in early stage disease, lymph node dissection might
not be related to prognosis. Nonetheless, the use of lymph
node dissection during the early-stage needs to be studied
further (9, 67).

According to European Society of Gynaecological On-
cology (ESGO), the surgery of choice for stage I and II are
total hysterectomy and bilateral salpingo-oophorectomy,
together with the recommendation of bilateral pelvic and
para-aortic lymph node dissection. Such surgeries are
done using a midline laparotomy approach. However, for
stage I, surgery can also be done laparoscopically by an ap-
propriate gynaecological oncologist.

For stages III-1V, surgery is done via a midline laparoto-
my. The goal of stage III-IV is to completely resect any visi-
ble disease. Nonetheless, the presence of metastasis might
not be amenable to resection such as parenchymal lung
metastasis. Primary surgery is carried out in situations

where the tumour can be debulked to leave no tumour
with a low complication rate. If patient is fit for surgery
and the tumour is amenable to complete resection, inter-
val debulking surgery is recommended (68).

ADJUVANT TREATMENT

1. For early stage

Adjuvant systemic treatment is taken into consideration
because of high recurrence rate, both at local and distant
sites. The best adjuvant therapy is still not yet known as
many studies have been carried out on a small number of
patients (1).

2. Radiotherapy

The necessary use of adjuvant radiotherapy remains un-
known in spite of the presence of the sarcomatous el-
ement (60). Adjuvant radiotherapy is not used since in
many cases, the ovarian carcinosarcoma presents late and
its use lacks data (14). However, it may lower local recur-
rences and its effects may be better only in terms of local
control (1, 9). The use of radiotherapy in early cases re-
main undetermined. Radiotherapy might be advantageous
for the management of single, stand-alone recurrences in
the pelvic region but no studies have yet been done (1, 14).
When chemotherapy and radiotherapy are combined, the
survival rate may be better, but more studies are needed
to determine the role and effect of radiotherapy. A study
conducted in 2015 has proved that chemotherapy togeth-
er with lattice radiation therapy used for the treatment of
large tumours greater than 6 cm, was well-tolerated, pro-
vided higher local control, reduced the size of the tumour
and provided exceptional follow-up results, both clinically
and imaged-based, for more than 4 years (9, 69).

3. Chemotherapy

The recommended type of chemotherapy, supported by
limited data, is one which is platinum-based (70). Howev-
er, patients with serous carcinoma responded better than
with OCS (9, 46). Chemotherapy mainly administered are
paclitaxel/ carboplatin, paclitaxel/ ifosfamide and cis-
platin/ ifosfamide (9). ESGO recommends adjuvant plati-
num-based chemotherapy to all patients with stage Iand II
disease (71).

Ifosfamide and platinum are efficient for the treatment
of both endometrial and ovarian carcinosarcomas (55,
72-75). Carboplatin/ paclitaxel has a high response rate to
carcinosarcomas, which goes up to 72% and the toxicity is
more favoured than ifosfamide or cisplatin (13, 17, 55, 76).
Platinum, alkylating agents and anthracyclines combina-
tions can be used for chemotherapy but the toxicity is very
high and thus not favoured with the majority of patients
who underwent this type of chemotherapy needing to
change the treatment (55, 77, 78).

A phase III randomised controlled trial conducted by
Powell et al., with 449 patients with uterine carcinosarco-
ma and 90 ovarian carcinosarcoma patients, recommends
paclitaxel and carboplatin chemotherapy as a standard



regimen for uterine carcinosarcoma while paclitaxel and
carboplatin should be contemplated for ovarian carcino-
sarcoma. Strengths of this study include randomization
of patients to the paclitaxel and ifosfamide or paclitaxel
and carboplatin regimens. In addition, the patients who
were included were at different stages of the disease, race
and age, and never received chemotherapy and apart from
assessing the progression free survival and adverse effects
of such therapies, the quality of life and neurotoxicity
were also included. One weakness of this study was that
the sample size for ovarian carcinosarcoma was small to
investigate the effect of such therapies on progression free
survival rate. This is justifiable, given the rarity of the tu-
mour. Another weakness was that it did not compare the
effect of treating molecular abnormalities such as HER2
overexpression in uterine carcinosarcoma (79).

Based on the 2020 “National Comprehensive Cancer
Network Clinical Practice Guidelines in Oncology for Ovar-
ian Cancer,” paclitaxel/carboplatin should be used firstly as
chemotherapy (9,80). One study performed was by Loizzi
where the median overall survival for cisplatin/etoposide/
ifosfamide and taxol/carboplatin groups was similar but,
in the cisplatin/etoposide/ifosfamide group, there were
more negative effects due to more toxicity that has even re-
sulted in one death (3). Nonetheless, the largest study con-
ducted included 50 patients (1). A study using 136 patients
suffering from ovarian carcinosarcoma was conducted by
Tate Thigpen et al. In this study these 136 patients were ad-
ministered cisplatin every 3 weeks up to when high toxici-
ty or disease progression were reached. The overall median
survival was found to be 11.7 months (9, 75).

However, it is not known if platinum-based chemo-
therapy should be given alone or together with paclitaxel
or ifosfamide (3). A study involving 29 patients demon-
strated that giving cisplatin and ifosfamide instead of
paclitaxel and carboplatin, increase overall survival. This
result may be due to selection bias and that ifosfamide
was given to patients who underwent cytoreduction after
an earlier diagnosis (13). Due to these conflicting results,
a Cochrane review was done and it showed no evidence to
guide decision-making when it comes to adjuvant chemo-
therapy (8, 81). With regards to advanced stage disease, no
significantt difference was found using either cisplatin/
ifosfamide or paclitaxel/carboplatin.

Another case-control study involving 50 cases of wom-
en with advanced carcinosarcoma, demonstrated that the
response rates of ovarian carcinosarcoma to platinum
and taxane-based chemotherapy used as a first-line, were
worse than that of serous epithelial ovarian carcinomas
(13). Complete response to second-line chemotherapy was
higher in ovarian carcinosarcomas than in uterine carci-
nosarcoma (70).

A clinical trial, by “Gynecologic Oncology Group”
GOG 261, of paclitaxel and carboplatin versus ifosfamide
and paclitaxel in women with carcinosarcoma of the ova-
ry, uterus, peritoneum or fallopian tube which is recur-
rent or persistent carcinosarcoma and stages I-IV, was
performed. It proved that paclitaxel and carboplatin had
ahigher progression free survival (PFS) and thus paclitax-
el and carboplatin were not inferior to paclitaxel plus ifos-
famide when it comes to survival. Therefore, this supports
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paclitaxel and carboplatin used as adjuvant treatment for
ovarian carcinosarcoma (8, 66, 82).

Furthermore, no statistical significant difference in
survival rate was found in a study involving 22 patients
treated with carboplatin and paclitaxel or cisplatin and
ifosfamide (83).

However, another study conducted showed that re-
ceiving ifosfamide as part of the treatment for ovarian
carcinosarcoma improved survival and progression-free
interval (13). More research is needed to understand the
role of ifosfamide as ifosfamide is associated with toxicity.

There is a trend that platinum-based chemotherapy
may be more beneficial. There was no difference in sur-
vival using platinum-based chemotherapy in the study
conducted by Jernigan et al. However, this result may be
due to a small sample size (55). Contrastingly, Chun et
al. reported better overall survival and progression free
interval when paclitaxel/ platinum-based combinations
were used (55, 56). Furthermore, Paulsson et al. showed
that improved survival was increased in 57% of 81 patients
who received 6 cycles of platinum based chemotherapy
(55,84). Recurrence rate was found to be the same in those
who received chemotherapy and those patients who did
not (21).

The use of adjuvant chemotherapy remains unclear.
Controlling cancer-related symptoms should be the goal
of treatment after the tumour becomes unresponsive to
platinum. The type of chemotherapeutic agent that should
be used, should depend on the patient’s toxicity profile and
efficacy (14). Treatment for recurrent ovarian carcinosar-
coma is not available. Therefore, treatment should then be
based on symptoms and reducing morbidity.

CURRENT DEVELOPMENTS AND FUTURE OPTIONS

Neoadjuvant chemotherapy

Ithasbeen reported that neoadjuvant chemotherapy could
be used for better results in patients with advanced gynae-
cological tumour, however this is not specific to ovarian
carcinosarcoma, but applies to ovarian cancers in general.
More research is needed as only a few patients suffering
from ovarian carcinosarcoma of stages IIB and IIIC were
studied (4, 85, 86). Additionally, another study stated that
when cytoreductive surgery cannot be performed due to
high risks or when optimal debulking by cytoreductive
surgery cannot be reached, neoadjuvant chemotherapy
should be given instead (40, 57).

In a study, eribulin, a new drug targeting microtubules
has been investigated for a potential role in targeting ovar-
ian carcinosarcoma using genetically engineered mouse
models and patient derived xenografts. Eribulin has an
effect on the reversal of epithelial-to-mesenchymal tran-
sition. This study has shown that eribulin decreased adhe-
sion, invasion and branching of ovarian carcinosarcoma
tumour growth and decrease the expression of HMGA2,
N-cadherin and other mesenchymal markers, leading to
tumour regression. In fact, tumour cell growth was de-
creased after just 1 single dose of eribulin. All this points
towards the reversal effect of epithelial-mesenchymal
transition of eribulin. When compared to platinum-based
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chemotherapy, such study showed that anti-microtubule
agents such as eribulin had more effect. Eribulin also re-
duces significantly gene expression of MVA pathway while
upregulating genes leading to activation of immune re-
sponse. This study recommends that early phase clinical
trials using eribulin alone or together with immunothera-
py would lead to an improvement in management of ovar-
ian carcinosarcoma (87).

Targeted therapy

Targeted therapy is beneficial as cancerous cells are killed
while less healthy cells are targeted than when compared
with other treatments (9). The function of targeted ther-
apy is to inhibit specific pathways or molecular changes
(10, 15). Even though new targeted therapies are emerg-
ing, more studies about genetic and molecular changes in
ovarian carcinosarcoma are needed in order to improve
targeted therapy for ovarian carcinosarcoma.

In most target therapies, Her2/ neu pathway is tar-
geted (9, 14). Guzzo et el. found that HER2/ neu was ex-
pressed in two cell lines of ovarian carcinosarcoma. Then,
using fluorescent in situ hybridization technique, it was
found that c-erbB2 gene was amplified (9, 88). Targeted
therapies are being studied on mouse models. One such
targeted therapy is Neratibib whose effect is stopping tu-
mour growth and increased survival rate in the mouse.
Another such targeted therapy is T-DM1 which also tar-
gets HER2/neu pathway (14). Additionally, SYD985 is
another example being studied. It is based on duocarmy-
cin and its effect is to kill tumour cells with HER2/neu
0/1 mixed with HER2/neu 3+ cells (9, 15, 89). Solitomab,
a bispecific antibody construct of CD3 which is an epithe-
lial cell adhesion molecule, has been shown to increase
CD4+ and CD8+ T cells ex vivo (9). Aflibercept which is
a VEGF Trap, had very little effect on patients diagnosed
with ovarian carcinosarcoma (14).

Presently, there is insufficient evidence to show if sur-
gery alone or surgery with radiotherapy or chemotherapy,
or both, is better or worse to increase survival rate and en-
hance the quality of life (81). Cytoreductive surgery may
only eliminate local lesions. Apart from weakening the
patient and the immune system, radiotherapy and chemo-
therapy do not remove all cancer cells. Likewise, targeted
therapy would solely kill cancer cells with specific molec-
ular targets, while those cancer cells without such molec-
ular targets, would not be killed (9).

PROGNOSIS

Ovarian carcinosarcomas has a poor prognosis especially
when the tumour is still localised. The later the diagnosis,
the worse is the prognosis (52). This is shown as the prog-
nosis was better in patients younger than 50 years than in
patients who were older (11). Contrastingly, in one study,
the prognosis was bad even though it was an early stage
disease. This may be due to recurrence which occurred in
early stage (70). Prognosis is increased when the residual
tumour burden after cytoreductive surgery is less than 1%
(9, 33). The median survival rate is between 7 to 10 months,

which is inferior to serous tumours. (18, 90) In another
case series, the median survival rate is of 24 months (54)
and 21 months after a median follow-up of 28 months (13).
Most patients die after 2 years of initial diagnosis (9, 91,
92). When compared with uterine carcinosarcoma and
epithelial ovarian cancers, the prognosis for ovarian car-
cinosarcoma is worse with a higher probability of death
(9, 14, 28, 92).

Ovarian carcinosarcoma also present late, at an ad-
vanced stage. The stage of ovarian carcinosarcoma is un-
known in more women than those serous tumour (18).
Moreover, the recurrence rate of ovarian carcinosarcoma
is high even within a year of treatment (9, 13, 91, 92). In
a study conducted involving 31 patients, 16 of these pa-
tients had a median recurrence time of 12 months and
after a year, 30% died due to the disease. In this specific
study, variables studied were age, institution, histology,
residual disease, type of adjuvant therapy and stage. Of
these, neither age, histology nor institution seem to affect
survival progression-free interval. The stage of the disease
influences the progression-free interval as after 2 years,
40% of patients at an advanced stage stayed disease-free
while 70% of patients at early stage remain disease-free
(13). In fact, many other studies show that the most impor-
tant prognostic factor is clinical stage (14, 35, 93).

Contrastingly, in the study conducted by Harris et al.,
there was no significant difference in overall survival rate
nor median progression-free interval in early stage when
compared with advanced stage (4, 35). In the study con-
ducted by Jian et al., the overall survival and disease-free
survival rates were better, but the result for disease free
survival was not significant whereas the result for OS was
only borderline significant (4). Factors which affect prog-
nosis may include FIGO stage, complete cytoreduction,
overexpression of Ki-67 which is a nuclear protein related
to cell growth, grade, VEGF expression mutation in P53
gene, presence of residual disease after treatment and oth-
ers. However, no conclusions can be drawn due to lack of
data (1, 9, 36, 50, 84, 94). Research is inconsistent when it
comes to whether age and histological type are prognostic
factors. Studies conducted by Rutledge and then by Jain,
show that age is not a significant prognostic factor (4, 13,
21, 28). However, other researchers have shown that ad-
vanced age is a prognostic factor (6, 14, 95, 96). Abdeddine
et al. state that histological type is not a prognostic factor
(52). Similarly, a study conducted by Yalcin et al. states
that histological type does not influence survival when
treatment involves optimal cytoreduction and then plat-
inum and taxane based adjuvant chemotherapy (61). An-
other study conducted by Barnholtz-Sloan found no signif-
icant differences in survival when comparing early stage
ovarian carcinosarcoma with ovarian serous tumours (61,
92). On the other hand, others reported that the histo-
logical type of the tumour is an independent prognostic
factor which effects OS. Rauh Hain et al. reported that the
histological type of ovarian carcinosarcoma is linked to
decreased OS (54, 59, 61). Additionally, George et al. who
studied ovarian carcinosarcoma from 1988 to 2007 found
that 72% of women diagnosed with ovarian carcinosarco-
ma had a higher chance to die when compared to patients
having high grade serous carcinoma (2, 61). The outcome



is better with cytoreductive surgery and adjuvant chemo-
therapy which involves ifosfamide (13).

When patients with uterine carcinosarcoma and ovar-
ian carcinosarcoma were compared, the 5-year survival
was better in patients with uterine carcinosarcoma. In
fact, the results were 54% for OCS and 56% for uterine car-
cinosarcoma (8, 97). The survival rate is lower than that of
serous tumours for all stages of the disease. For example,
for ovarian carcinosarcoma stage 1, the survival rate was
65% but that of serous tumour was 81% (14). The survival
rate is not significantly affected by the stage present at in-
itial diagnosis, and it is not affected whether the ovarian
mass is bilateral or unilateral (21). Survival rate has been
shown not to depend on ethnicity, age at diagnosis and
tobacco status (21). More importantly, the survival rate
depends on residual disease. Residual disease in patients
with stage IIIC disease was linked with a lower survival
rate (13). The median OS rate is higher in patients with-
out any visible tumour residue compared with patients
who had residual tumour even when the residual tumour
was less than or equal to 1 cm (9, 54, 98). Additionally, the
OS time was higher when the residual lesions were less
than 2 cm after initial surgery, when compared to patients
whose residual tumour was greater than 2 cm. Hence,
prognosis is better with cytoreductive surgery with less
than or equal to 1 cm of residual tumour (9, 16, 95). As re-
ported by Loizzi et al., Muntz et al. and Brown at al., but
opposed by Barakat et al., the survival rate is better with
optimal debulking in contrast to sub optimally debulking
(3,16, 37,93). Rauh Hain et al. report that OS is better with
microscopic residual disease (54, 55).

As shown by the study conducted by Hollis et al. in
2021, having no visible residual disease after optimal
debulking surgery, early stages and first line therapy are
independently linked with a better survival rate while age
and histological sub type do not seem to be linked with
overall survival (38).

The level of CA125 pre-op might be a prognostic fac-
tor. Jain et al. (4) reported in a study that CA125 level was
higher than normal in 85% of patients with ovarian carci-
nosarcoma. A similar result was published by Sood et al.
where CA125 level was elevated in 90% of OCS cases (33).
A similar percentage was reported in the study conducted
by Jain where the level of CA125 was higher preoperative-
ly in 85% of cases (4). In a study conducted by Ureyen et
al., patients with uterine carcinosarcoma had a median
pre-operative CA125 level of 50 U/ml while patients with
OCS had a pre-operative level of 252 U/ml. This shows that
the level of CA125 is higher in ovarian carcinosarcoma
than that in UCS (40). If the CA125 level preoperatively is
higher than 75 U/ml, there is high chance that the outcome
will be poor. A lower CA125 level, is linked with a better
prognosis (5,9, 15). On the other hand, in the case reported
by Priyadarshini et al., a 65-year-old patient was report-
ed to have increased level of CA125 above 75 U/ml pre-
operatively, the value was 102 U/ml but had a long-term
survival (15). CA125 may be a marker to guide treatment
but this is still uncertain (52, 99, 100). However, survival
rate is not dependent on CA125 positive or negative, nei-
ther on whether the sarcomatous component is heterol-
ogous or homologous (3). It has been shown that ovarian
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carcinosarcoma containing parts of serous epithelium has
alower survival rate than epithelial components which do
not have serous parts (3). Some limitations which need to
be acknowledged are the lack of availability of centralized
pathology review, lack of data on residual disease as the
survival rate is dependent on the residual disease (8), lack
of data when it comes to the type of chemotherapy used
as treatment and recurrence pattern, and the individu-
al’s and physician preferences that undoubtedly affected
treatment allocation were not known (18).

FUTURE DIRECTIONS

More studies are needed on ovarian carcinosarcoma to
improve prognosis and management and overall survival
for the patients involved. There is a lack of data when it
comes to molecular and genetic changes in ovarian car-
cinosarcomas. In fact, the data available is only based on
a few cases. High resolution single cell sequencing can
be used to study molecular characteristics giving rise to
histological changes observed (101). Genetic and molecu-
lar studies are needed to establish pathways and subtypes
involved. Genetic studies may include expression profiling
and identifying target genes while molecular studies in-
volve genomic, transcriptomic and proteomic studies. For
example, molecular studies to target HER2 and immuno-
suppressive molecules (38). Research into the role of mi-
croRNA may lead to a therapeutic use (102). More research
needs to be done to determine what are the prognostic
factors with certainty. These studies can be done by trials
specific to ovarian carcinosarcoma involving large group
of patients and by working together internationally (1).
Additionally, mouse models and xenografts from mouse
and even from patients, can be used for such studies. Xe-
nograft models can be useful to study growth of tumour
such as by injecting human ovarian carcinosarcoma cells
in live mice, study metastases, effect of individual genes
by implanting human genes in mice as well as response to
treatment. Patient derived xenografts can also be used to
study genetics involved and treatment response. Studies
on genetically engineered mouse models are able to give
information on the developmental process of ovarian car-
cinosarcoma (103).

Additionally, more research is required to improve
treatment paradigms (1, 8, 38). Moreover, research is
needed when it comes to treatment so as to determine the
use of different types of chemotherapy as adjuvant thera-
py especially with regards to ifosfamide (18). There needs
to be more progress to find novel therapy for better out-
come (8). By introducing a national registry, trials could
be done with more patients with ovarian carcinosarcoma
making the study more effective.

CONCLUSION

Ovarian carcinosarcoma is one rare type of cancer affect-
ing the ovary. Apart from being an uncommon cancer,
this cancer is also an aggressive one. Diagnosis is late,
and in most cases metastatic disease is already present on
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diagnosis. This partly explains the poor prognosis associ-
ated with this type of cancer. Since it is a rare type, trials
that have been carried out are few and therefore treatment
is mainly based on retrospective studies. As discussed
above, more studies on this type of ovarian cancer need
to be conducted.

Optimal debulking surgery seems to be important for

a better outcome and rate of survival, together with ad-
juvant platinum-based chemotherapy. However, the ideal
adjuvant chemotherapy is not yet known. Future efforts
are needed to understand this tumour better which help
with effective management and increase overall survival.
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