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Summary

Purpose: To evaluate the management and outcome in patients with advanced stage primary carcinosarcoma (CS) of the ovary in a sin-
gle institution. Materials and Methods: The authors performed a retrospective analysis of all patients treated for CS of the ovary between
1994 and 2011. The medical records, operative reports and pathology records were abstracted for baseline characteristics, surgical staging,
degree of cytoreduction and chemotherapy regimens used. Standard statistical methods for analysis of the data were used. Results: A total
of 33 patients with ovarian CS were identified. Of these, 28 records were available for analysis. One patient was Stage I (3.5%), two were
Stage II (11.1%), 20 were Stage 111 (71.4%), and five (17.9%) were Stage V. The early stage (Stage I and II) patients were excluded from
analysis. Of the 25 advanced stage (IIT and I'V) patients, 21 (84.0%) were optimally cytoreduced to a residual disease of < one cm and four
(16.0%) were suboptimally cytoreduced. The median progression free survival (PFS) and overall survival (OS) were ten and 21 months,
respectively, for advanced stages. Twenty-one (75%) patients received adjuvant chemotherapy and 62% (13 of 21) of treated patients re-
ceived paclitaxel/carboplatin (T/C) as first-line chemotherapy. The median PFS and OS were 15.6 and 31.7 months, respectively, for those
treated with T/C. There was no difference in PFS (p = 0.42) and OS (p = 0.91) between the patients who received T/C vs. other chemother-
apy regimens as a first-line adjuvant chemotherapy. Patients with optimal cytoreduction had an improved PFS compared to those with sub-
optimal cytoreduction (ten vs. four months p = 0.015); however, there was no difference in OS (21 vs. 13 p =0.117). The two-year OS was
48.0%. In the preset study, PFS was improved in patients who were optimally cytoreduced at the time of diagnosis. Conclusion: T/C is an
active regimen in the treatment of ovarian CS and has the potential to be the backbone for addition of biologic targeted therapies in the fu-

ture. For advanced ovarian CS the authors recommend optimal cytoreductive surgery followed by T/C chemotherapy.
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Introduction

Ovarian cancer is the leading cause of death from gyne-
cologic cancer. There are an estimated 22,000 new cases
with 14,000 deaths in the United States for 2014 [1]. Car-
cinosarcomas (CS) are rare tumors of the gynecologic tract,
comprising approximately 1% of all ovarian malignancies
[2, 3]. More frequently, they arise from the uterus, but cases
of the vagina, peritoneum, and cervix have been docu-
mented as unusual primary sources. Formerly termed ma-
lignant mixed Miillerian tumors (MMMT), they are
comprised of epithelial (carcinomatous) and sarcomatous
(mesenchymal) components. The proposition that it is the
epithelial component that undergoes sarcomatous differen-
tiation is supported by in vivo studies. CS are further char-
acterized as homologous or heterologous based on the
origin and histology of the mesenchymal components such
as cartilage or muscle [4, 5].

Patients with ovarian CS present clinically similarly to
those with epithelial ovarian cancer (EOC) with non-specific
complaints including abdominal distention, pain, and weight
changes. However, those with CS tend to be of older age and
have poorer prognoses, reflecting the aggressive nature of
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disease. Prognostic factors include age, stage, size of resid-
ual tumor after surgical cytoreduction, and performance sta-
tus [2-8]. Literature review initially showed a survival benefit
in homologous tumors compared to heterologous, although
more recent studies question this theory [8]. Compared to
EOC, survival is significantly lower stage for stage and the
overall five-year survival for ovarian CS ranges from 7-20%
[3]. Furthermore, at time of diagnosis, 90% of patients will
have disease beyond the ovary, and 75% will have pelvic or
distant metastases (Stage III or IV) due to serosal and peri-
toneal seeding [4].

Given the low incidence of this disease, there are few ran-
domized trials available, and surgical and chemotherapeutic
therapy is frequently extrapolated from data available from
epithelial ovarian cancer. Most Gynecologic Oncology
Group (GOG) trials exclude tumors with CS histology, par-
ticularly those of ovarian origin. However, it has been
demonstrated that a survival advantage is conferred to those
who undergo optimal cytoreduction and tumor debulking
[3,4,9, 10]. There is no standardized treatment protocol for
this disease; however, most gynecologic oncologists rec-
ommend treatment with chemotherapy, similar to the man-
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Table 1. — Patient characteristics, surgical and medical
treatments, and outcomes of those with ovarian carci-
nosarcoma.

Patient ~Age  Stage Optimal Chemo PFS (ON}
No. debulking protocol (mos) (mos)
status <1 cm
1 67 11B Yes 1/Cs 143 178
2 75 IIc Yes T/C 16 27
3 64 1B Yes T/C 28 49
4 54 1B Yes 1/Cs 10 30
5 72 v Yes T/C 14 45
6 63 v Yes T/C 4 17
7 55 IcC Yes T/C 28 106
8 57 111B Yes T/C 6 14
9 57 IcC Yes T/C 1 1
10 59 IIc Yes 1/Cs 8 15
11 77 IcC Yes None* 1 1
12 55 IIc Yes T/C 21 21
13 59 IcC Yes I/Cs 8 8
14 55 IIc Yes T/C 17 53
15 66 IcC Yes None* 1 1
16 74 IIc Yes T/C 36 36
17 80 IIc Yes T/C 10 10
18 73 v Yes T/C 8 8
19 70 v Yes G/D 16 31
20 73 IIc No None* 2 2
21 84 IIc No None* 4 4
22 69 IIc No 1/Cs 28 28
23 71 1IIC No T/C 14 22
24 56 IIc Yes 1/Cs 1291 1291
25 66 1IIC Yes 1/Cs 42 42

*Four patients did not receive chemotherapy due to rapid progression of disease.
T/C = taxol/carboplatin; I/Cs = ifosfamide/cisplatin;
G/D= gemcitabine/docetaxel.

agement of EOC or uterine CS. While EOCs are best treated
with a platinum and taxane combination with excellent re-
sponse of up to 75-80%, a lower response rate and higher
rate of recurrence in CS has been shown compared to EOCs
[3, 4, 9]. Alternative chemotherapeutic options such as ifos-
famide-based combinations have been used, based on es-
tablished data from uterine CS [11].

In this paper, the authors offer their experience in treat-
ing advanced stage CS of the ovary.

Materials and Methods

After approval by the Institutional Review Board, the authors
performed a retrospective analysis of all patients treated for CS of
the ovary between 1994 and 2011. Data from electronic medical
records was abstracted for baseline characteristics including age,
histology, tumor grade, stage, type of chemotherapy, and recur-
rences. Data regarding surgical staging and extent of cytoreduc-
tion was also obtained from the operative report. Optimal
cytoreduction was defined as residual disease less than one cm at
the end of the procedure. In all cases, surgery was performed by
Board certified gynecologic oncologists at a major academic med-
ical center with comprehensive staging and an aggressive attempt
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Figure 1. — Survival analysis. Optimal cytoreduction improved
PFES but not OS.

at optimal cytoreduction. A histologic diagnosis of CS was made
by slide review by a gynecologic pathologist. Progression free
survival (PFS) was defined as the interval from the date of the pri-
mary surgery to the date of documented recurrence. Overall sur-
vival (OS) was defined as the date of surgery to the date of death
or date of last follow-up. Responses following chemotherapy were
assessed by Response Evaluation Criteria in Solid Tumors (RE-
CIST). Standard statistical methods for analysis of the data were
used with SPSS 19.

Results

A total of 33 patients with ovarian CS were identified. Five
patients were lost to follow-up after surgery. All patients un-
derwent surgical cytoreduction and comprehensive staging
based on the FIGO system. One patient was Stage I (3.5%),
two were Stage II (11.1%), 20 were Stage III (71.4%), and
five (17.9%) were Stage IV (see Table 1). Three patients that
were Stage [ and II were excluded in treatment and survival
analysis. Twenty-five patients with advanced stage (III and
IV) were included in final analysis. The mean age of diag-
nosis was 68 years.

Cytoreduction

Of the 25 patients, 21 (84%) were optimally cytoreduced,
defined by residual disease less than one cm. Four (16%) pa-
tients were suboptimally cytoreduced. Median survival was
15 and 13 months for optimal and suboptimal debulking, re-
spectively. There was no statistically significant difference in
the OS based on the cytoreductive status (p = 0.117); how-
ever, there was a difference in the PFS (p =0.015) (Figure 1).
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Chemotherapy

Twenty-one (75%) patients received chemotherapy and
four did not receive any adjuvant treatment due to rapid pro-
gression of disease and prohibitive co-morbidities with pro-
gression and death within four months of surgery (Table 1).
Two patients had suboptimal cytoreduction with residual
disease involving the bowel and mesentery. Two patients
decompensated postoperatively and were not candidates to
receive chemotherapy. Twenty (95%) patients received a
platinum-based chemotherapeutic agent as first line treat-
ment. Thirteen (62%) received T/C as first-line treatment.
Seven patients received ifosfamide/cisplatin, and one was
treated with gemcitabine and docetaxel. The median PFS
and OS were 15.6 and 31.7 months, respectively, for those
treated with T/C. There was no difference in PFS (p =0.197)
and OS (p = 0.453) between the patients who received T/C
vs. other regimens as a first-line adjuvant chemotherapy.

Survival

The median PFS and OS were ten and 21 months, respec-
tively, for all stages. PFS and OS for Stages III and IV were
eight and 14 months, and 15 and 18 months, respectively. Only
three out of 23 (13.0%) patients survived five years. The two-
year survival was 48%.

Discussion

Ovarian CS are more rare than their uterine counterparts,
representing an aggressive cancer that is routinely widely
metastatic at the time of initial presentation. Patient charac-
teristics from the present study are similar to that of other pub-
lished reports. The average age of presentation was 68 years,
and 85% of the present patients had advanced stage of dis-
ease at presentation, both of which are consistent with other
published series. The median survival was 21 months in this
study with a 13% five-year survival rate, which is higher than
the reported median survival of 8-16 months [4, 11]. Barakat
et al. found a median survival of 104.8 months in those with
Stage I or II disease and only 9.5 months in those with Stage
IIT or IV disease in a review of 31 patients at Memorial Hos-
pital [12]. Similarly, Barnholtz et al. reported a median sur-
vival of 64 months for early stage and 13 months for
advanced stage disease in a retrospective analysis of the
SEER database of 382 patients with ovarian CS [13].

Cytoreduction

There is no uniform agreement about the optimal treatment
of these malignancies except that achieving optimal debulk-
ing at the time of initial surgery is associated with signifi-
cantly improved overall survival. [3-4, 6, 10, 14-19]. The
present authors found 84% of their patients were optimally
cytoreduced to less than one cm of residual disease, with a
statistically significant PFS of ten months, which is higher
than reported in the literature [10, 15-22]. Duska ef al. found
that 50% of were optimally cytoreduced to less than two cm

Table 2. — Effect of surgical cytoreduction on survival

from retrospective studies in primary ovarian carcinosar-

coma.
Author Publi-  Definition Number Impact of
cation  of optimal of optimal debulking
Year debulking patients  on survival
Terada [29] 1989 <1.5cm 15 None
Plaxe [7] 1990 <2cm 15 None
Barakat [12] 1990 <2cm 24 None
Ariyoshi [30] 2000 <2cm 14 None
Leiser [31] 2007 <lcm 29 None
Silasi [18] 2008 <lcm 22 None
Morrow [20] 1986 NR 30 Improved PFS
Anderson [22] 1987 NR 14 Improved PFS
Muntz [10] 1994 <2cm 23 Improved PFS
Sood [6] 1998 <lcm 41 Improved PFS
Duska [15] 2002 <2cm 14 Improved PFS
Harris [32] 2003 <2cm 40 Improved PFS
Rauh-Hain [3] 2011 <1lcm 50 Improved PFS
Brown [4] 2004 <2cm 41 Improved OS
Rutledge [17] 2006 <1cm 19 Improved OS
Chun [19] 2011  No visible tumor 40 Improved OS
Loizi [29] 2011 <2cm 13 Improved OS
Yi[33] 2011 <2cm 16 Improved OS
Current series 2015 <1cm 23 Improved PFS

NR = not recorded.

of residual disease leading to an improved PFS but not OS
[15]. Brown et al. found a 43% optimal debulking rate to less
than two cm. Among 19 patients with Stage III disease, me-
dian survival was 14.8 months with a 39% two-year survival,
compared to a 0% two-year survival and three-month me-
dian survival in those with suboptimal disease [4]. Yi ef al.
found an OS advantage with optimal cytoreduction, although
the majority of retrospective reviews only found an improved
PFS, similar to the present results [4, 16-18]. Table 2 pro-
vides a summary of the reported impact of surgical debulk-
ing on survival.

Not only do many of these studies define optimal cytore-
duction as residual disease less than two cm, compared to
the present one cm, they also report a lower optimal de-
bulking rate. This may explain the lower survival rate found
in the literature, particularly of advanced stage disease. Sur-
gical cytoreduction, therefore, may be a crucial factor to im-
proving PFS.

Chemotherapy

Due to the rarity of these tumors, there are few reports
investigating ideal chemotherapy regimens. There is no
standardized treatment protocol for this disease; however,
most gynecologic oncologists recommend treatment with
chemotherapy, similar to the management of EOC or uter-
ine CS [23, 24]. In uterine CS, GOG trials have demon-
strated response rates of 25% for ifosfamide, 18% for
paclitaxel, and 17% for cisplatin as single agents [25].
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Table 3. — Use of paclitaxel/carboplatin as first line treat-
ment in ovarian CS in all stages.

Author Year Study type #of PFS/OS Statistical
patients  (months)  signif-
receiving icance
T/C

Sit[11] 2000 Retrospective 3 NR/19 NR

Duska [15] 2002 Retrospective 13* NR/27.1 NR

Silasi [18] 2008 Retrospective 4 6/38 No

Loizzi [29] 2011 Retrospective 5 11/17 No
Chun [19] 2011 Retrospective 16 35/53 Yes
Dai [16] 2011 Retrospective 4 3.8/NR  Yes
Current series 2015  Retrospective 13 14.7/30  No

*Rauh-Hain (2011) series was an update of the series by Duska (2002), however
the number of patients receiving T/C was not specified. NR = not recorded.

GOG-0108 evaluated the combination of ifosfamide-mesna
with or without cisplatin as first-line therapy in patients
with advanced, persistent, or recurrent uterine CS. The
combination regimen demonstrated a significantly im-
proved overall response rate (54%) when compared to the
single-agent regimen (36%) [26].

Findings from GOG-0161 were recently published. There
was a 31% decrease in the adjusted hazard of death [hazard
ratio (HR) = 0.69; p = 0.03] and a 29% decrease in the ad-
justed hazard of death or progression (HR =0.71; p=0.03)
in those patients receiving paclitaxel-ifosfamide /mesna-
growth factor relative to ifosfamide alone for uterine CS
[27]. Thus, paclitaxel /ifosfamide became the standard arm
for future GOG studies testing combination chemotherapy
for uterine CS. The GOG Phase II trial (GOG-0232B) for-
mally tested the efficacy of T/C in 55 patients with ad-
vanced uterine CS. The proportions of patients with
confirmed complete and partial responses were 13% and
41%, respectively, resulting in a total overall response rate
of 54% (95% CI, 37% to 67%) with a median PFS of 7.0
months and median survival of 14.4 months [28]. Thus, the
GOG current Phase IIT trial for uterine CS (GOG 261) was
designed to test the efficacy of T/C compared to pacli-
taxel/ifosfamide and also allowed ovarian CS to be en-
rolled.

In ovarian CS, Sutton et al. reported a 17.9% response
rate with ifosfamide and mesna and Morrow et al. demon-
strated that doxorubicin had limited efficacy with only a
10% response rate [20-21]. More recently, a GOG study
treated 136 patients diagnosed with ovarian CS with cis-
platin 50 mg/m? every three weeks as a single agent until
disease progression or unacceptable toxicity, and demon-
strated a median survival of 11.7 months [19]. The re-
sponse rate was 20%, similar to that in uterine CS.
Subsequently, various studies on small sample sizes have
documented responses to platinum-based chemotherapy
ranging from 50-100% with a median survival of 16-18
months [2]. At Mount Sinai Hospital, Plaxe ef al. reported
on 15 cases of advanced ovarian CS cases, 13 of which re-

ceived doxorubicin and cisplatin chemotherapy with an
85% progression-free response rate and a median survival
of 16 months.

In the last two decades, reports of the utility of T/C or
other platinum/taxane chemotherapy for ovarian CS have
emerged. Sit et al. in 2000 reported a 19-month survival
rate using the T/C in six patients, although it was first line
chemotherapy in only three [11]. Duska ef al. in 2002 found
a 55% complete response rate and 6% partial response rate
among 16 patients in Boston with Stage I-IV disease treated
with first line platinum/taxane chemotherapy [15]. Fur-
thermore, Chun ef al. in 2006 reviewed 40 patients of
whom 16 were treated with T/C and two patients received
paclitaxel plus cisplatin. They concluded that the use of
platinum and taxane improves outcome. PFS improved
from 12 to 35 months and OS from 21 to 53 months [19].

Silasi et al. recently published their experience and re-
view of the literature (nine other studies included) for a
total of 417 patients. They compared the six patients re-
ceiving ifosfamide/cisplatin to the group of four patients
receiving paclitaxel/carboplatin and there was no statisti-
cally significant difference in survival [18, 21]. Rauh-Hain
et al. retrospectively reviewed 50 patients (an update of the
Boston experience) with ovarian CS and reported a 62%
overall response rate to platinum/taxane combination
chemotherapy (although the number of patients receiving
T/C was not specified). Interestingly, they compared re-
sponses to platinum/taxane chemotherapy for ovarian CS to
patients with EOC and found a lower response rate at six-
months of treatment in the CS cohort [3].

While multiple protocols were used, the majority of pa-
tients (13 of 21) treated at the present institution did receive
T/C following surgical debulking. Table 3 is an updated list
of the reported use of T/C as first line treatment in ovarian
CS in all stages. Because ovarian CS is such a rare entity,
the data on the efficacy of chemotherapy will always be
limited. The data from the present series is therefore quite
important and adds to the growing body of data that sug-
gests that T/C is an active and reasonable option in the
treatment of ovarian CS.

Biologic “targeted therapies” have been successful in the
treatment of other cancers and might have utility in im-
proving outcomes in ovarian CS. Overexpression of sev-
eral receptors and genes have been documented in ovarian
CS including EGFR (30%), c-kit (16-25%), Her-2-neu (40-
56%), Cox-2 (33%), and VEGF (44%). The biologic agents
directed at these targets may hold promise and include ce-
tuximab (EGFR), imitinib (c-kit), traztuzamab (Her-2Neu),
and bevacizumab (VEGF)[18]. In other disease sites these
biologic agents have already demonstrated efficacy as sin-
gle agents as well as in combination with chemotherapy.
The present authors anticipate that the next generation of
clinical trials in ovarian CS will address the incorporation
of these biologic agents and that T/C has the potential to
emerge as the best backbone chemotherapy regimen.
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Conclusion

Most patients with ovarian CS present with advanced stage
disease and require optimal cytoreductive surgery followed
by adjuvant chemotherapy. In the present study, PFS was im-
proved in patients who were optimally cytoreduced at the
time of diagnosis. T/C is an active regimen in treatment of
CS and has the potential to be the backbone chemothera-
peutic regimen for the addition of biologic targeted thera-
pies.
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