
Introduction

Uterine carcinosarcoma, also termed malignant mixed

Müllerian tumor, is a rare biphasic gynecologic neoplasm

consisting of epithelial and mesenchymal tissues. It car-

ries a poor prognosis due to a tendency for metastasis and

a high rate of recurrence. The annual incidence of uterine

carcinosarcoma is one to three per 100,000 women in the

US. It comprises 1.5% of corpus uteri cancers though

16.4% of deaths from uterine malignancy are attributed to

carcinosarcoma [1, 3]. It is currently believed that the cari-

nomatous component of the neoplasm primarily deter-

mines tumor behavior. Uterine carcinosarcomas are

categorized as either homologous type or heterologous

type based on whether the sarcomatous component arises

from tissue native or non-native to the uterus [4]. Although

approximately half of the patients diagnosed with uterine

carcinosarcoma have Stage I or II upon presentation, up to

53% of these tumors recur and the five-year survival rate

in Stage I disease rarely exceeds 50% [5, 6]. Few patients

with metastatic, extra-uterine disease at the time of diag-

nosis have long-term survival despite therapy. Given these

poor outcomes, studies have focused on the development

of effective chemotherapy.

Risk factors for the development of uterine carcinosar-

coma are age (median age at time of diagnosis is 62 years),

obesity, nulliparity, prolonged use of exogenous estrogen or

tamoxifen, and prior pelvic radiation [7-9]. African-Ameri-

can women have a two- to three-fold higher risk of devel-

oping uterine carcinosarcoma, however, Caucasian women

still account for 60% to 70% percent of all cases in large

case series [4, 10]. Clinical symptoms of carcinosarcomas

are often non-specific and may include abnormal vaginal

bleeding (sometimes with resultant anemia), a vaginal dis-

charge of blood or cellular debris, pelvic or abdominal pain,

and a palpable mass on examination with an enlarged uterus.

Histology is required to confirm the diagnosis of uterine car-

cinosarcoma, and endometrial sampling does not always re-

sult in the proper diagnosis; thus some cases are confirmed
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Summary
Purpose of investigation: A retrospective study to evaluate six cycles of cisplatin 40 mg/m2 on day 1 and ifosfamide 1,200 mg/m2 daily

on days 1 to 4 with Mesna every four weeks as first line treatment for 29 patients with a diagnosis of uterine carcinosarcoma. Materi-
als and Methods: A total of 23 of 29 patients received high dose rate intracavitary vaginal cuff brachytherapy (VCBT) with two frac-
tions of seven Gy each. Median age was 65 years (range 40-82); 13 (44.8%) had Stage I disease, three (10.3%) had Stage II, eight
(27.6%) had Stage III, and five (17.2%) patients had Stage IV disease. Results: Most common toxicities were anemia grade 1 (35%)/grade
2 (45%), and neutropenia grade 3 (17%)/grade 4 (6.9%). Eleven dose modifications, four treatment discontinuations, and one patient
withdrawal occurred. At a median follow up of 45 months (range 9 to 144 ), Progression free survival (PFS) was 20% and overall sur-
vival (OS) was 40% for Stage IV, PFS 75% and OS 62.5% for Stage III, compared to a PFS 75 % and OS 72.2% for Stages I-II. Me-
dian OS for the entire group was 12.43 years (95% CI 3.69 to inf); for Stage I-III 12.4 years (6.1 to inf), and for Stage IV 15.6 months
(95% CI 9.4 to inf). Conclusions: Cisplatin and ifosfamide chemotherapy with VCBT was well tolerated and has promising activity in
uterine carcinosarcoma.
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only after hysterectomy [11]. Up to 30% to 40% of women

have advanced disease (extra-uterine) at time of diagnosis

and stage remains the most significant prognostic factor.

Factors affecting prognosis include the extent of myome-

trial invasion, adnexal or serosal disease, lymphovascular

invasion, and lymph node involvement [12]. 

Primary standard treatment for curative stage disease is

an extrafascial total hysterectomy and bilateral salpingo-

oophorectomy with pelvic/para-aortic lymphadenectomies.

A high rate of relapse after surgery alone (up to 60%, local

failure and distant metastatic disease) has led to the use of

sequential adjuvant radiotherapy and chemotherapy [13],

however, consensus guidelines remain under investigation

as to what is the optimal adjuvant therapy 

Adjuvant radiotherapy has been shown to decrease the

risk of local recurrence in early stage disease though with

mixed data regarding improvement in overall survival

(OS), and it is uncertain what method of RT is most effec-

tive and best tolerated [14]. Data regarding single agent and

combination chemotherapy has also been published with

cisplatin-based combinations showing improved survival

endpoints [15, 16]. Ifosfamide, cisplatin, and paclitaxel

have been shown to have cytotoxic activity in uterine car-

cinosarcoma. Ifosfamide is the most active agent with a re-

sponse rate of 32% to 36% [17, 18]. The other two agents

are less effective. Paclitaxel has a response rate of 21.2%,

while cisplatin has a response rate of 18% to 19% [19-21]. 

The present center has previously investigated the use of

etoposide, cisplatin, and doxorubicin for the treatment of

uterine carcinosarcoma in both early stage (Stages I and II),

advanced (Stages III and IV), and recurrent carcinosarcoma

with encouraging findings. For early-stage carcinosarcoma,

the two-year OS was 92%. For advanced and recurrent car-

cinosarcoma, two-year OS was 33% and two-year progres-

sion free survival (PFS) was 20%. Overall, the combination

chemotherapy appeared to be highly effective in early-stage

carcinosarcoma [22]. The purpose of this retrospective study

is to report the efficacy and tolerability of combination cis-

platin and ifosfamide chemotherapy with vaginal cuff

brachytherapy (VCBT) in the first line treatment for patients

with a diagnosis of uterine carcinosarcoma treated at the Yale

Comprehensive Cancer Center.

Materials and Methods

Patients
The medical records of 54 patients diagnosed with uterine car-

cinosarcoma at the Yale Comprehensive Cancer Center between
1996 and 2008 were retrospectively reviewed. Patients who re-
ceived palliative care only (n=4), patients who were not treated at
the present center after initial diagnosis (n=5), and patients who
received a chemotherapy regimen other than the study regimen
cisplatin/ifosfamide (n= 16), were excluded from this analysis.
The data for our retrospective review is derived from the remain-
ing 29 patients. Patients had Stage I – IV disease (Stage I n=13,
Stage II n=3, Stage III n =8, and Stage IV n=5). The diagnosis of
a uterine carcinosarcoma was confirmed by detailed pathology re-

view of biopsy and surgical specimens at the present institution.
Patients were identified through the Tumor Board Registry of
Yale-New Haven Hospital. Demographic and clinical data in-
cluded the tumor stage, histologic grade, chemotherapy dose,
number of cycles received, required dose reductions, and treat-
ment related toxicities. Of the total of 29 identified patients treated
with cisplatin and ifosfamide, 23 of 29 patients received VCBT.
Toxicity results were available for all patients who received
chemotherapy. PFS was calculated as time from the initial diag-
nosis to date of disease recurrence, progression or last contact. OS
was calculated as the time from the initial diagnosis to the date of
death or date of last documented contact for living patients.

Pre-treatment evaluation
A gynecologic oncologist, and in most cases a radiation oncolo-

gist, examined the patients and a clinical examination, pathology
review, diagnostic imaging interpretation, laboratory findings, and
treatment plan were documented in the patient’s record. Staging
evaluation including laboratory data and diagnostic imaging were
available for all cases. The International Federation of Obstetricians
and Gynecologists (FIGO) staging of uterine cancer was used. 

Treatment
Planned treatment included cisplatin 40 mg/m2 on day 1 and

ifosfamide 1,200 mg/m2 daily on days 1 to 4 with Mesna every
four weeks for six cycles. Prior to each infusion, patients had lab-
oratory testing which included a complete blood count, hepatic
function, and renal function tests. Patients had an Eastern Coop-
erative Oncology Group (ECOG) performance status of 2 or bet-
ter. Patients were evaluated for toxicity prior to each infusion. A
total of 23 patients received high-dose rate intracavitary VCBT
delivered with a vaginal cylinder. These patients were treated with
high-dose rate intracavitary vaginal brachytherapy as per the pres-
ent institutional protocol.  For patients who received chemother-
apy, two fractions of seven Gy each were delivered to the upper
two-thirds of the vagina, to a depth of 0.5 cm.  The first fraction
was delivered approximately one week before and the second one
week after the second cycle of chemotherapy.

Results

Median age of patients was 65 years (range 40-82); 13

patients (44.8%) had Stage I disease, three patients

(10.3%) had Stage II, eight patients (27.6%) had Stage III,

and five patients (17.2%) had Stage IV disease. A total of

11 instances of dose modification were recorded; six were

for ifosfamide, three for cisplatin, and two for both ifos-

famide and cisplatin (Table 1). Ifosfamide dose reduction

was due to fatigue (n =1), hematuria (n= 2), nausea/vom-

iting (n=1), febrile neutropenia (n=2), or physician’s deci-

sion (n=2). Cisplatin dose reduction was due to renal

toxicity (n=3) or physician’s decision (n=1). Table 2 sum-

marizes treatment related toxicities as defined by the Na-

tional Cancer Institute Common Terminology Criteria for

Adverse Events v 2.0 (NCI CTC V2.0). Anemia was the

most common grade 1 (35%) and grade 2 toxicity (45%),

and neutropenia was the most common grade 3 (17%) and

grade 4 toxicity (6.9%). Four patients had treatment dis-

continuation for the following toxicities: grade 3 fatigue

(five cycles completed): grade 3 neutropenia and grade 2

renal dysfunction (five cycles); grade 2 delirium (one
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cycle); grade 3 cardiac event and grade 2 renal dysfunc-

tion (two cycles). One patient withdrew from treatment. 

The median PFS was not reached for Stages I-III. Me-

dian PFS was 6.7 months for Stage IV patients (95% CI

5.7 to inf). The median OS for the entire group is 12.43

years (95% CI 3.69 to inf); for Stage I-III was 12.4 years

(6.1 to inf) and for Stage IV was 15.6 months (95% CI 9.4

to inf). At a median follow up of 45 months (range 9 to

144 months), PFS was 67.9% and OS 63.7% for all stages

(Figures 1 and 2). PFS was 20% and OS was 40% for

Stage IV, and the PFS was 75% and OS 62.5% for Stage

III, compared to a PFS of 75 % and OS 72.2% for Stages

I-II (Table 3). 

Table 3. — Progression free survival and overall survival
for Stages I-II, III, and IV.

Table 1. — Dose modifications. Table 2. — Grade 1-4 toxicities.

Figure 1. — Progression free survival by stage. Figure 2. — Overall survival by stage.
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Disease recurrence or progression occurred in eight pa-

tients who received cisplatin/ifosfamide plus VCBT. The

site of first recurrence for patients with Stages I-III included

peritoneal implants in a Stage IB patient; lung, omentum,

spleen, and retroperitoneal lymphadenopathy in a Stage IC

patient; and lung metastasis in two patients (Stages IIA and

IIIB) There were no isolated vaginal failures identified with

VCBT. Table 4 shows the time to recurrence/progression

for patients with Stages I-IV. 

Discussion

The optimal chemotherapy agents for treatment of uter-

ine carcinosarcoma have yet to be determined. Previous

studies have shown five-year survival rates between 33%

and 60% with surgery alone [23]. Postoperative pelvic ra-

diotherapy has been shown to reduce local recurrence com-

pared to surgery alone though an improvement in OS is not

certain [24]. The 2010 National Comprehensive Cancer

Network (NCCN) guidelines recommend treatment for all

stages of carcinosarcoma except for Stage IA [25]. Treat-

ment recommendations include chemotherapy with or with-

out radiation or whole abdominal radiation with or without

vaginal brachytherapy. Ifosfamide has been evaluated in

combination with paclitaxel or cisplatin. The Gynecologic

Oncology Group (GOG) trial 161 randomly assigned 179

women with previously untreated Stage III to IV, recurrent

or advanced disease to single agent ifosfamide (2 g/m2 daily

for three days) or ifosfamide (1.6 g/m2 daily for three days)

plus paclitaxel (135 mg/m2 on day 1) in 21-day cycles [26].

The combination of ifosfamide plus paclitaxel resulted in a

higher response rate (45 vs 29 percent) and an improvement

in median OS (14 vs 6 months, HR 0.69, 95% CI 0.49-

0.97). Sensory neuropathy (grades 1-4) was significantly

higher with combination therapy (30% vs 8% ). The GOG

evaluated the efficacy of carboplatin (area under the curve

= 6) plus paclitaxel (175 mg/m2) every three weeks (GOG

232B) in 55 women as first line therapy for Stage III or IV,

persistent, or recurrent carcinosarcoma [27]. Of 46 evalu-

able patients, the overall response rate was 54% (13% com-

plete response rate). The median PFS and OS were eight

and 15 months, respectively. Serious (grade 3/4) toxicities

included neutropenia (85%), thrombocytopenia (11%), and

sensory neuropathy (11%). Currently, the GOG is con-

ducting a randomized, phase III trial of paclitaxel plus car-

boplatin versus ifosfamide plus paclitaxel in chemotherapy-

naïve women with newly diagnosed Stage I–IV uterine car-

cinosarcoma.

A randomized phase III trial (GOG 108) evaluated ifos-

famide (1.5 g/m2/day) for five days every three weeks for

eight cycles with Mesna uroprotection, with or without cis-

platin (20 mg/m2/day) for five days in patients with ad-

vanced, persistent or recurrent carcinosarcoma [28]. The

combination arm resulted in a higher response rate (54%

vs 36% ) and a significant improvement in median PFS (6

vs 4 months, RR 0.73, p = 0.02), without an improvement

in median OS (9 vs 8 months, RR 0.80, p = 0.07). Combi-

nation therapy resulted in more serious (grade 3/4) events

compared to single agent ifosfamide, including anemia

(17% vs 8%) and peripheral neuropathy (12% vs 1%). 

The present retrospective review revealed that the com-

bination of cisplatin 40 mg/m2 on day 1 and ifosfamide

1,200 mg/m2 daily on days 1 to 4 with Mesna every four

weeks for six cycles was overall well-tolerated. The authors

found that grade 3 anemia occurred in only 14% of patients,

and no patients had grade 4 anemia. In the present study,

grade 3 neurotoxicity occurred in only 6.9%. VCBT resulted

in excellent local control. The median PFS was not reached

for Stages I-III. The PFS and OS results were favorable for

Stage IV disease compared to results from GOG 108, with

a median PFS of 6.7 months (95% CI 5.7 to inf) and a me-

dian OS of 15.6 months (95% CI 9.4 to inf). Overall, the

combination of cisplatin and ifosfamide chemotherapy with

VCBT employed in this study was well-tolerated with

promising activity for uterine carcinosarcoma. 
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