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Introduction

Uterine sarcoma is a rare entity of gynaecologic malig-
nancies, accounting for 1% of all gynaecologic malignan-
cies and 4-9% of all malignant uterine neoplasms [1, 2].
The annual incidence of uterine sarcoma varies between
0.5 and 3.3 cases per 100,000 females per year [3].
Uterine sarcomas present with a varying natural history
from a benign course to aggressive disease; advance-
stage uterine sarcomas, in particular, display aggressive
clinical behaviour, with a great tendency to local recur-
rence and even greater to distant spread [4-6]. 

In the majority of studies conducted – which approach
to treatment as their main focus – uterine sarcomas are
usually divided into early or advanced stage. This
approach, although mandatory, is unfortunately inade-
quate as the inclusion of the different pathological
subtype is equally vital. This review article tries to disen-
tangle different adjuvant modalities of advanced stage
uterine sarcomas, taking into consideration their patho-
logical subtype, whenever this is applicable.

Pathological types and epidemiology

The most common pathological types of uterine sarco-
mas are malignant mixed mullerian (mesodermal)
tumours (MMMT) or carcinocarcomas, leiomyosarcomas
(LMS), endometrial stromal sarcomas (ESS) and “other”
sarcomas [3, 7]. 

MMMTs are the most common histological type of
uterine sarcomas; according to an analysis of SEER
program data, MMMTs were the most common uterine

sarcomas (0.82/100,000) [2, 3, 8, 9]. They usually present
in women over the age of 50 years and peak in incidence
during the seventh and eighth decade of their lives [10].
MMMTs are more prevalent in the African American
population than in Caucasians [10]. As MMMTs of the
uterus comprise both malignant epithelial and malignant
sarcomatous components, it has been suggested that they
be renamed “sarcomatoid carcinomas” or “carcinosarco-
mas” [11-13]. However, the term “MMMT” is more
appropriate as it emphasises the mixed components. 

LMS accounts for approximately 1% of all uterine
malignancies, representing the second most common
uterine sarcoma (0.64/100,000) [3, 8-10]. The incidence
of leiomyosarcoma in patients who underwent surgery
for presumed leiomyoma is approximately 0.1-0.3% [14].
The average patient age at diagnosis of LMS is 53 years
[10]. Microscopically, the sarcoma is hypercellular and
composed of atypical spindle cells with hyperchromatic
nuclei. The diagnosis is based on the detection of coagu-
lative necrosis, increased mitotic activity, or cellular
atypia [8, 15, 16]. 

ESS is a rare entity of uterine malignancy, accounting
for 0.2-1% of all uterine malignancies and 6-20% of all
uerine sarcomas [17-19]. Age at presentation of these
tumours can range from 20 to 80 years, although they are
more commonly seen in premenopausal women [10].
ESS has been classified as low grade or high grade,
according to its pathological features [10, 20]. Low-grade
ESS is characterised by fewer than 10 mitoses per 10
high-power fields and a lack of significant atypia, and
often expresses estrogen and progesterone receptors.
Notably, today high-grade ESSs are grouped together
with undifferentiated uterine sarcomas [20, 21]. Given
that ESS usually presents with obvious symptoms, it is
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usually diagnosed at an early stage. According to Chang
et al., the disease was limited to the uterus at primary
surgery in about 80% of patients [20, 21].

Undifferentiated uterine sarcomas are high-grade
epithelioid or spindle cell sarcomas that cannot be classi-
fied according to the standard categories [4, 8, 11]. Rep-
resenting less than 5% of all uterine sarcomas [10], these
tumours are characterised by an aggressive clinical
behaviour [11, 18, 22], with necrosis being a common
finding [10, 18].

Prognostic factors

MMMT: Poor prognosis has been correlated with
advanced stage, high grade of tumour, adnexal spread and
lymph node metastasis. The prognostic relevance of
histopathological variables, the grade of sarcomatous and
epithelial components, the mitotic count of the sarcoma-
tous component as well as the depth of myometrial inva-
sion, the lymph-vascular space involvement and peri-
toneal cytology have been implicated in some studies as
significant pathologic markers [23-32]. Notwithstanding,
these findings should be regarded with caution as they are
not consistent with the majority of studies.

LMS: Favourable prognostic features reported in some
studies include premenopausal status, low mitotic count,
pushing margins, hyalinisation, absence of necrosis,
origin in a uterine leiomyoma, and tumour stage.
However, other studies challenge these findings [27, 33-
35]. Treatment and prognosis are determined mainly by
the presence of necrosis, nuclear atypia, and high mitotic
count [10, 33, 35]. 

ESS: Stage at presentation is the best predictor of
recurrence risk [10].

Undifferentiated uterine sarcomas: The stage at diag-
nosis as well as the mitotic index have emerged in some
studies as the most significant predictor of prognosis
[10, 18], a finding that has not been reported in other
series [36]. 

Molecular markers

i) MMMT

c-KIT: It has been shown that a significant proportion
of MMMTs display immunoreactivity for c-KIT [37-40].
Patients with c-KIT positive tumours had early stage
disease [39], yet, the prognostic and clinical value of c-
KIT expression remains controversial. While some
studies show that patients with KIT-positive MMMTs
may have an improved progression-free survival com-
pared to KIT-negative tumours [37], others suggest that
their survival was not significantly better than that of c-
KIT negative cases [39, 40]. Hence, the role of c-KIT
expression and consequently the hypothetical use of
STI571 should be tested in large series.

HER-2: HER-2 overexpression has been mostly
detected in the epithelial component of MMMTs [41].
HER-2 overexpression did not show any correlation with

clinical outcome [39, 42]. However, Raspollini et al.
[42] supported the potential for a new therapeutic
approach which could test the role of anti-HER-2
(trastuzumab) in patients with advanced metastatic
uterine carcinosarcoma [42].

COX-2: COX-2 expression has been considered a
strong indicator of unfavourable prognosis [39]. In a
study conducted by Raspollini et al, it was shown that
patients with high staining intensity for COX-2 had a sig-
nificantly poorer disease-free interval and survival [39].

ER/PR: Apparently 30% of uterine MMMTs express
estrogen and progesterone receptors [10, 43].

VEGF: VEGF is strongly expressed in both the epithe-
lial and mesenchymal components of uterine MMMT.
This result warrants further study to evaluate the possible
role of anti-angiogenic agents in cancer therapy for
patients with uterine MMMTs [11, 44].

p53: p53 overexpression has been reported in 28-68%
of uterine MMMTs, with similar rates in mesenchymal
and epithelial elements. This high rate of concordance for
the molecular defects between carcinoma and sarcoma
components supports existing evidence of monoclonal
origin of MMMT [45-48]. P53 nuclear immunolabeling
has been suggested as an independent biomarker of
unfavourable MMMT behaviour [49], however this data
has been challenged [24]. 

PTEN: PTEN mutations have been found in 17% of 18
uterine MMMTs with endometrioid-type carcinoma com-
ponents compared to none of three uterine MMMTs with
non-endometrioid components [50]. This supports that
mTOR inhibitors could have a potential role for the man-
agement of MMMTs with an endometrioid-type carci-
noma component.

ii) LMS

ER/PR: ER and PR positivity ranged from 26% to 87%
and from 17% to 80%, respectively, in uterine LMSs
(reviewed in [11]). However, their expression in the
majority of the studies does not appear to influence the
recurrence of disease, or the overall and disease-free sur-
vival [51].

Contrary to the aforementioned observations, in a study
conducted by Leitao et al. [66], PR (but not ER) was
found to be predictive of a lower risk of recurrence (p <
0.05 and p = 0.035, respectively). In this study ER and
PR were not found to be associated with overall survival
after adjustment for stage. In accordance with this
finding, Raspollini et al. [52] in their univariate analysis
found that the ER expression (p < 0.01 and p < 0.05,
respectively), PR expression (p < 0.01 and p < 0.05,
respectively), and FIGO stage disease (p < 0.05 and p <
0.01, respectively) were independent predictors of the
risk of recurrence and death from disease.

Akhan et al. [33] suggest that ER and PR positivity
greater than 10% may be associated with a better prog-
nosis. They found that a steroid receptor expression
exceeding 10% had a positive effect on survival ([ER p <
0.05; log rank = 5.49] and [PR p < 0.05; log rank =
5.14]). The aforementioned observations and the fact that
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most uterine LMS coexpress ER and PR further supports
the possibility that hormonal manipulation may be bene-
ficial in the treatment of these therapeutically recalcitrant
tumours [53].

NM-23: NM-23 is a promising candidate gene for
determination of metastatic potential in LMSs. In a study
conducted by Esposito et al. [54], loss of NM-23 was
found only in LMSs (5 of 9, or 56%), and four of five
(80%) of these were the only cases to demonstrate distant
metastases (p < 0.05).

C-KIT: C-KIT was significantly expressed in uterine
LMSs [37, 55-58]; thus in these tumours treatment with
STI571 might be hypothesised [38, 58-60]. However, it
has been shown that LMSs lack mutation(s) in exon 9, 11
or 17 of c-KIT [56, 61], implying that imatinib is not a
potential alternative treatment for uterine LMS [61, 62].

COX-2: Given that very few LMSs and ALMs show
COX-2 immunopositivity, that LMSs usually do not
express COX-2 and that COX-2 expression in smooth
muscle tumours is not a prominent feature, COX-2
inhibitors may not prove useful in LMS therapy [55].

p53: p53 is expressed in a substantial number of
uterine LMSs [63]. p53 overexpression or mutations have
been reported in 26-71% of uterine LMSs, whereas they
are very rare in smooth muscle tumours of uncertain
malignant potential (STUMP) and absent in leiomyomas
[64-68]. However, p53 levels have no significant effect on
survival [33, 63].

C-ERBB2: While the ERBB-2 gene might have a bio-
logic role in uterine carcinosarcoma and undifferentiated
uterine sarcomas, the current results suggest an absence
of ERBB-2 overexpression in uterine LMS [69].

iii) ESS

ER/PR: ESS frequently shows positive immunoreac-
tion for ER and PR [70-78], which helps ESS to be recog-
nised in the differential diagnosis [71, 73, 79-81]. Reich
et al., concluded that ER and PR expression in ESS is
heterogeneous. This finding may suggest that ER and PR
should be routinely quantified in ESS by immunohisto-
chemical methods [76].

Chu et al. [75] evaluated the expression of ER-alpha
and ER-beta in ESS and they suggested that in patients
with ESS the loss of ERbeta expression in endometrial
stromal sarcomas may be a marker for malignancy.
Accordingly, Balleine et al. [72] concluded that most
primary ESSs showed PR isoform expression similar to
that of a normal endometrial stroma.

MIB-1: MIB-1 may be a possible predictor of recur-
rence in ESSs. Popiolek et al. [81], found that there was
a significant difference in MIB-1 reactivity scores
between patients who did or did not develop recurrence
(p < 0.05). A marginally significant association was
detected between MIB1 (p = 0.089) and length of recur-
rence-free survival. However, caution is advised for the
optimal interpretation of these results, as larger studies
would be necessary to confirm the validity of MIB-1 as a
predictor of recurrence.

p53: Nuclear p53 protein accumulation is demon-
strated to be between 9% and 27% in ESS [81, 82]. In a
study conducted by Popiolek et al. [81], p53 has been
emerged as a possible predictor of recurrence in ESS. A
marginally significant association was detected between
p53 (p = 0.083) positivity and length of recurrence-free
survival. In contrast to the above study, Nordal et al. [82],
found that p53 protein accumulation had no impact on
prognosis. However, larger studies would be necessary to
confirm the validity of p53.

C-KIT: C-KIT is detected to be between 10% and
27.2% in different series, but without any impact on prog-
nosis [58, 83].

HER-2: The current results suggest an absence of
ERBB-2 overexpression in ESS in contrast with MMMTs
[84].

EGFR: In a recent study by Moinfar et al. [84], 14 of
20 (70%) ESSs showed positive reactions for EGFR. This
finding is important; it may provide the basis for a new
therapeutic strategy using monoclonal antibodies against
EGFR (such as cetuximab) or small molecule inhibitors
of EGFR (such as gefitinib) in patients with ESS.

iv) Undifferentiated uterine sarcomas

ER/PR: Undifferentiated uterine sarcomas are usually
negative for ER and PR [70, 78].

C-KIT: C-KIT expression is rarely expressed in undif-
ferentiated sarcomas [83, 85].

EGFR: In a study conducted by Moinfar et al., all (3
out of 3) undifferentiated uterine sarcomas showed posi-
tive reactions for EGFR [84].

Surgery

Surgery is the primary treatment of non-metastatic
uterine sarcomas. Optimal tumor debulking at presentation
is ideal, given that patients with minimal residual disease
may have a longer survival than those left with gross resid-
ual disease after surgical debulking [10, 86, 87].

MMMT: Surgical treatment of MMMTs should incor-
porate exploratory laparotomy, total abdominal hysterec-
tomy, bilateral salpingo-oophorectomy, omentectomy,
aspiration of abdominal fluid for cytologic evaluation,
pelvic and paraaortic lymph node dissection [10, 11, 88-
91]. Given the high incidence of lymph node metastases
in MMMTs, lymph node dissection is indicated [27, 28,
92]. This is further supported by the GOG study that
reported positive lymph nodes in 15% and 21% of
patients with homologous and heterologous MMMTs,
respectively [27]. 

LMS: Although management practice varies for uterine
LMSs, total abdominal hysterectomy with bilateral salp-
ingo-oophorectomy remains the standard surgical treat-
ment [4, 10, 11, 88, 69, 93]. Contrary to MMTS, pelvic
and/or paraaortic lymphadenectomy is not indicated for
LMS, failing the presence of macroscopic extrauterine
disease [11, 88, 89, 94].

ESS: Standard surgical treatment of ESS includes an
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exploratory laparotomy, total abdominal hysterectomy
and bilateral salpingo-oophorectomy, omental biopsy,
and aspiration of abdominal fluid for cytologic evaluation
[10, 11, 20, 22, 95, 96]. A more extensive procedure such
as a radical hysterectomy, is indicated if the tumour is
palpable in the parametrium [10]. There is little need for
lymph node sampling given that nodal involvement is
rare [10]. However, nodal involvement in 33-45% has
recently been reported during primary or secondary sur-
gical treatment, suggesting a role for lymphadenectomy
in ESSs [97, 98]. Ovarian ablation is necessary as part of
primary treatment for women with ESS given that estro-
gen may act as a trophic agent in these tumours [2, 10,
20]. In a retrospective analysis of 53 cases of ESS, Ning
et al. [20] reported that the recurrence rate of patients
with preserved ovarian function was remarkably higher
than that of those without (100% vs 22.7%, p < 0.001).
Consistent with this finding, other series documented a
recurrence rate of only 20.5% for those patients not pre-
serving ovarian function, as opposed to 100% for those
who had [99].

Undifferentiated uterine sarcoma: Total abdominal
hysterectomy with bilateral salpingo-oophorectomy is the
treatment of choice for undifferentiated uterine sarcomas
[10, 11, 20, 89, 90, 91]. To date, no strong arguments
have been published in favour of lymph node dissection
or against. Gaducci et al. [11], does not support this sur-
gical procedure in contrast to Ramondetta et al. [10] who
recommend lymph node dissection in order to determine
the risk of recurrence.

Radiation therapy (RT)

Adjuvant RT is necessary if the tumour is high grade or
if margins are positive. 

MMMT: The role of radiation therapy in the treatment
of MMMTs remains a bone of contention. The place of
adjuvant pelvic radiation appears somewhat limited as
despite achieving a statistically significant reduction in
recurrences within the radiation treatment field [100-
103], it does not confer to overall survival [100-103]. A
retrospective analysis of some representative series with
MMTs has shown a decrease in isolated pelvic failures
from 23% with surgery alone to 3% with the addition of
radiotherapy [reviewed in (103)]. This 20% reduction in
isolated pelvic failures after radiation is counterbalanced
by an 18% increase in the appearance of isolated distant
metastases after the addition of radiotherapy [103]. The
aforementioned results have been supported by the proto-
col 55874 [102]. 

In concordance with the aforementioned results a ret-
rospective study conducted by Callister et al. [104]
reported that, while patients treated with pelvic radiation
therapy had a lower rate of pelvic recurrence than those
treated with surgery alone (28% vs 48%, p < 0.0005), the
overall 5-year survival rates (36% vs 27%) and distant
metastasis rates (57% vs 54%) were not significantly dif-
ferent. However, patients treated with pelvic radiation
therapy had a longer mean time to any distant relapse

(17.3 vs 7.0 months, p < 0.005) than those treated with
surgery alone.

In another retrospective study conducted by the GOG
[105] patients with Stage I-IV uterine MMMTs were ran-
domly assigned to receive adjuvant whole abdominal
irradiation (WAI) versus cisplatin-ifosfamide and mesna
(CIM) as postsurgical therapy. No statistically significant
advantage was recorded in recurrence rate or survival for
adjuvant CIM over WAI.

Nevertheless, positive results have also been reported.
By way of example, Brooks et al. [106] found that post-
operative irradiation yielded a benefit in terms of survival
for women with Stage II-IV disease, whereas a retrospec-
tive analysis of 2,461 women with uterine MMMT within
the SEER (Surveillance, Epidemiology, and End Results
program of the US National Cancer Institute) database
radiation therapy predicted an improved overall and
disease-specific survival in women with uterine MMMT.
Five-year rates of overall survival were 41.5% and 33.2%
(p < 0.001) and for uterine specific survival they were
56.0% and 50.8% (p < 0.01), for women receiving RT
compared to those who had not. Women with Stages I-III
disease experienced a benefit in overall (HR = 0.87, p <
0.05) while those with Stage IV disease experienced ben-
efits in overall (HR = 0.63, p < 0.001) and uterine-spe-
cific survival (HR = 0.63, p < 0.005) [107].  

LMS: Pelvic radiation therapy has been widely used as
adjuvant treatment of uterine LMS. Albeit, radiation
therapy has been shown to reduce the pelvic relapse rate
by 50%, a significant survival benefit has not been
demonstrated [10, 49, 93, 94, 100, 108]. The results of
the protocol 55874 [102] coincide with this observation.
This significant randomized trial showed that patients
with LMS did not display the same benefit from radiation
as those with MMMTs [102].

ESS: Adjuvant radiation therapy is mandatory for
patients with ESS due to excellent local control in all
stages [95, 96]. Although, adjuvant radiation therapy
clearly reduces the incidence of pelvic recurrence, in the
majority of studies conducted it has no effect on the prog-
nosis [96, 109-112].

Undifferentiated sarcomas: Radiation therapy is typi-
cally recommended for early stage undifferentiated sar-
comas [10, 11, 20, 103]. However, as concern has been
raised regarding distant recurrences, its application has
also been considered in advanced stages.

Endocrine therapy

Endocrine therapy has no place in the adjuvant treat-
ment of patients with MMMT, LMS and undifferentiated
endometrial sarcoma. However, endocrine treatment has
a fundamental role in the first-line treatment of ESS.
Ideally, hormonal treatment should be administered only
after evaluation of the immunoreactive score of estrogen
receptor and progesterone receptors in tumour tissue of
ESSs [76, 113]. Progestin or aromatase inhibitor has been
established in the treatment of choice for adjuvant
therapy in estrogen receptor-positive ESSs. Progestin
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therapy for women without evidence of residual disease
after surgical resection may prevent recurrences: six of
eight patients remained disease-free compared with two
of seven who had not received progestins [75, 113]. 

Chemotherapy

The high incidence of distal metastasis in uterine sar-
comas makes adjuvant chemotherapy an appealing
option. Nevertheless, the results reported should be inter-
preted with caution, given that very few perspective ran-
domised studies have been conducted, the great majority
of which were not stratified for stage (early vs advanced)
or histological type (MMMT, LMS, ESS, or undifferen-
tiated endometrial sarcoma).

In advanced stage uterine sacomas adriamycin as a
single agent, adriamycin-based combinations (DTIC, or
in combination with cyclophosphamide, cisplatin or
IFO), IFO as a single agent, or in combination with cis-
platin or paclitaxel, cisplatin as a single agent or pacli-
taxel with carboplatin have all been used as first-line
treatment. 

DOX as a single agent or DOX-based combinations
have been evaluated with encouraging results. For
instance, in a randomised non-blinded study conducted
by Omura et al. [114], DOX with and without dimethyl-
triazeno-imidazole-carboxamide (DTIC) was evaluated
for first- and second-line treatment of advanced stage
(Stage III and IV) or recurrent uterine sarcomas. Unfor-
tunately, the authors did not indicate how many patients
had previously received chemotherapy in each group nor
did they report how many patients of each histological
subtype had previously received chemotherapy. Of 146
evaluated patients with measurable disease, 16.3% of
DOX-treated patients and 24.2% of patients receiving the
combination showed an objective response (p < 0.05).
Lung metastases responded more frequently (p < 0.05) to
combination therapy, but there was no survival advan-
tage. Patients with non-measurable disease showed a
similar progression-free interval (10.0 months for DOX
and 8.0 months for the combination). LMSs had a signif-
icantly longer survival than other cell types (12.1 vs 6.0
months, p < 0.001), but there was no advantage for either
regimen. There was a suggestion that heterologous-mixed
mesodermal sarcomas were more responsive to the com-
bination (27.3 vs 8.7%).

Another non-blinded randomised study conducted by
Muss et al. [115] compared DOX alone to DOX plus
cyclophosphamide in 104 chemotherapy-naive women
undergoing first-line treatment for advanced or recurrent
uterine sarcoma of all pathological subtypes (LMS,
MMT, endometrial stromal sarcoma, and other types).
Approximately 50% (n = 51) of patients had MMT and
30% (n = 38) LMS. The RR was identical in the two arms
for patients with measurable disease (19%). However,
rates were not reported separately for LMS and MMT.
No significant difference in either progression-free sur-
vival (median 5.1 vs 4.9 months, respectively, not signif-
icant) or overall survival (median 11.6 vs 10.9 months,

not significant) was detected between the two arms.
Notably, a more elevated grade 3 and 4 leukocyte,
platelet, and gastrointestinal toxicity was detected in the
combination regimen.

DOX-based combinations have been tested with the
addition of cisplatin. Cisplatin and DOX-based combina-
tion regimens in patients with advanced stage MMMT
yielded response rates ranging from 56-75% [116-119].

Additionally, DOX has been combined with IFO. In a
phase I study of the Swiss Group for Clinical Research,
the combination of DOX 50-90 mg/m2 bolus divided in
two or three days + IFO 10-12 g/m2 continuous infusion
for five days with GM-CSF support obtained four com-
plete responses and 13 partial responses among 31
advanced sarcoma patients, with an overall response rate
of 55% [120]. The dose level of DOX 90 mg/m2 +IFO 10
g/m2 has been found to be manageable and has been rec-
ommended for phase II trials. The aforementioned com-
bination in smaller doses (DOX 50 mg/m2 +IFO 5 g/m2)
has been proven to display moderate activity in patients
with advanced LMS. Sutton et al., tested the efficacy of
this combination in patients with advanced or metastatic
LMS. Unfortunately, the results were not reported sepa-
rately for advanced LMS cases. The authors reported an
overall response rate of 30.3%, with an average response
duration of four months [121].

Apart from the aforementioned combination of IFO
and DOX, IFO has been additionally used both as a single
agent and in combination with cisplatin and paclitaxel.
More specifically, when IFO was evaluated as a single
agent, in a phase II groupwide study of the GOG, it was
shown that this drug displays modest activity in patients
with advanced leiomyosarcomas of the uterus. Partial
responses were observed in 17.2% of patients. The 95%
confidence interval for response was 6.6% to 33.7%
[122]. On the other hand, another phase II study con-
ducted by the GOG indicated that IFO is an unusually
active drug in patients with advanced MMMTs. Com-
plete responses were seen in 17.9% of patients and partial
responses occurred in 14.3% of patients for a total
response rate of 32.2%. However, it should be noted that
in this trial women with recurrent sarcomas were also
included [123]. In patients with advanced stage, ESS
ifosfamide as a single agent has only been tested in
metastatic or recurrent cases.

IFO has been evaluated in combination with cisplatin.
This combination has been evaluated in a non-blinded,
multicenter, randomised control trial conducted by Sutton
et al. [124]. IFO with mesna uro-protection to IFO with
mesna plus cisplatin was compared for first-line treat-
ment of advanced or recurrent MMT uterine sarcoma.
Ifosfamide doses were decreased by 20% in patients who
had previously received pelvic irradiation. The regimen
was subsequently changed during the trial from a five-
day regimen to a four-day treatment period, due to excess
early toxicity. One hundred and ninety-four chemother-
apy-naive women participated in the trial. The treatment
arms were unbalanced in terms of sites of measurable
disease: 37% of patients in the ifosfamide-alone arm and
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59% in the combination arm had measurable disease
limited to the pelvis. Fewer patients in the combination
arm received all eight courses of therapy (70% vs 80%).
Six patients in the combination arm suffered treatment-
related deaths (four from granulocytopenic sepsis, one
from haemorrhagic stroke with thrombocytopenia, and
one due to severe nausea and vomiting leading to aspira-
tion). All six had received the original full dose of
chemotherapy during the early part of the study before
the official dose reduction. There were no treatment-
related deaths reported in the ifosfamide-alone arm.
There was a significantly greater objective RR among
patients treated with the combination of ifosfamide and
cisplatinum compared with ifosfamide alone (54% vs
36%, respectively, p < 0.05). There was also an improve-
ment in progression-free survival with the combination of
ifosfamide and cisplatin versus ifosfamide (median 6.0 vs
4.0 months, respectively, p < 0.05). However, there was
no significant difference in overall survival (median 7.6
vs 9.4 months).

The combination of IFO with paclitaxel has been
proven to improve overall survival as first-line treatment
for advanced MMMT [125]. In a phase III-randomised
trial conducted by the GOG [125], patients were ran-
domly assigned to receive IFO 2.0 g/m2 intravenously
(IV) daily for three days (arm 1) or IFO 1.6 g/m2 IV daily
for three days plus paclitaxel 135 mg/m2 by 3-hour infu-
sion day 1 (arm 2). The crude response rate was 29%
(arm 1) and 45% (arm 2). The odds of response stratified
by performance status were 2.21 times greater in arm 2
(p < 0.05). Median PFS and OS, respectively, for arm 1
compared with arm 2 were 3.6 vs 5.8 months and 8.4 vs
13.5 months, respectively. There was a 31% decrease in
the hazard of death (hazard ratio [HR], 0.69; 95% CI,
0.49 to 0.97; p < 0.05) and a 29% decrease in the hazard

of progression (HR, 0.71; 95% CI, 0.51 to 0.97; p < 0.05)
relative to arm 1 when stratified by performance status. It
is worth mentioning that the authors concluded that the
combination of IFO+TAX should be used in the compar-
ison of other promising chemotherapy regimens.

Cisplatin, apart from its combination with IFO and
DOX (as noted above), has been used as a single agent
(at a dose level of 50 mg/m2 every 3 weeks), demonstrat-
ing good activity in uterine MMMT [126]. In a Phase II
trial of cisplatin as first-line chemotherapy in patients
with advanced or recurrent uterine sarcomas conducted
by the GOG, 8% complete responses and 11% partial
responses were reported (95% confidence interval [CI],
10.3% to 30.9%) [126].

A new drug tested for MMMT is paclitaxel, as a single
agent or in combination with carboplatin [127, 128].
Paclitaxel obtained an overall response rate of 18%
among patients with persistent or recurrent disease, most
of whom had failed prior chemotherapy [127]. Unfortu-
nately, despite these encouraging data, a study focused
exclusively on first-line treatment in chemonaive patients
with advanced uterine sarcoma does not exist. The com-
bination of paclitaxel with carboplatin has been tested
with encouraging results in a small series of chemonaive
MMMT patients [128]. For instance, Toyoshima et al.,
[128] reported 80% complete response rate in these
patients, a median progression-free interval of 18 months
and median overall survival of 25 months.

A sequential approach with aggressive adjuvant radia-
tion therapy and chemotherapy has been correlated with
improved clinical outcome in MMMT patients. In a ret-
rospective analysis of adjuvant treatment of 49 cases with
MMMTs (mainly advanced stages) patients who received
chemotherapy (comprised of IFO 1200 mg/m2 days 1-3 +
cisplatin 80 mg/m2 day 3 every 3 weeks for 3 cycles) fol-

Table 1. — Summary of studies on adjuvant chemotherapy in advance stage of uterine sarcomas.

Study No. of patients Prior Regimens Response rate Median PFS Median survival
treatment (CR and PR) (months) (months)

Muss et al. 1985 [115] 42 MMMT+LMS NR DOX 19% 5.1 11.6
Muss et al. 1985 [115] 47 MMMT+LMS NR DOX+Cyclophosphamide 19% 4.9 10.9
Jansen et al. 1987 [119] 9 MMMT NR 2 DOX + cisplatin 0% NR NR

7 CHAP-5 86% NR 20
Sutton et al. 1989 [123] 28 MMMT 8 RT IFO + Mesna 32% 3.1 NR
Peters et al. 1989 [116] 28 MMMT NR DOX + cisplatin 75% NR NR
Thigpen et al. 1991 [126] 63 MMMT 28 RT Cisplatin 19% NR 7.0
Thigpen et al. 1991 [126] 33 LMS 8 RT Cisplatin 3% NR 7.8
Sutton et al. 1992 [122] 35 LMS 15 RT IFO + mesna 17% NR 6.0
Sutton et al. 1996 [121] 33 LMS 9 RT IFO + Mesna + DOX 30% NR NR
Sartori et al. 1997 [117] 49 MMMT NR various 46% NR NR
Leyvraz et al. 1998 [120] 10 NR IFO +DOX 60% NR NR
Sutton et al. 2000 [124] 102 MMMT 27 RT IFO 39% 4.0 7.6
Sutton et al. 2000 [124] 92 MMMT 25 RT IFO + Cisplatin 57% 6.0 9.4
Curtin et al. 2001 [127] 44 MMMT 11 RT Paclitaxel 18% 4.3 NR

29chemo
4 RT+chemo

Toyoshima et al. 2004 [128] 6 MMMT No Paclitaxel + carboplatin 80% 18.0 25.0
Homesley et al. 2007 [125] 91 MMMT 34 RT IFO + Mesna 29% 3.6 8.4
Homesley et al. 2007 [125] 88 MMMT 26 RT IFO + Mesna + Paclitaxel 45% 5.8 13.5
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lowed by pelvic irradiation showed a significant decrease
in mortality when compared to chemotherapy (compris-
ing of IFO 1500 mg/m2 days 1-5 + cisplatin 60 mg/m2 day
1 every 3 weeks for 6 cycles) alone, (HR, 0.20; 95% CI:
0.04-0.99, p < 0.05) [129]. However, this treatment
approach did not show any significant decrease in mor-
tality when compared to pelvic irradiation alone (HR,
0.50; 95% CI: 0.1-2.32). 

Given that the overall survival remains relatively poor
in advanced stage uterine sarcomas the need for active
new drugs persists. New drugs with possible activity in
uterine sarcomas include trabectedin, temozolomide,
liposomal doxorubicin and gemcitabine [130-134].

– Trabectedin (ET-743): Trabectedin (ET-743) has been
found to be active in LMS [130]. However, this agent has
not yet been tested as first-line therapy for advanced
uterine sarcomas. Its role has been restricted to heavily
pretreated sarcomas. 

– Temozolomide: Temozolomide is a new drug active in
LMS [131], but all the studies conducted have focused on
metastatic or unresectable LMS and not on its role in
first-line treatment.

– Liposomal doxorubicin: Liposomal doxorubicin has
been evaluated in advanced LMS, but no significant
advantage has been proven over historical results with
DOX [132].

– Gemcitabine: Gemcitabine as a single agent or com-
bined with docetaxel has been evaluated with encourag-
ing results as second-line therapy in patients with LMS
[133, 134]. However, there is no data on the applications
of these drugs as first-line treatment.

The main studies conducted on advanced stage uterine
sarcomas are presented in Table 1. The role of adjuvant
chemotherapy has yet to be established; however, bearing
in mind the aforementioned results and taking into con-
sideration the limitations and assumptions in the pooling
of data the following therapeutic options are proposed:

A) In patients with MMMT, the combination of cis-
platin + IFO with or without the addition of DOX or
EPIDX. Sequential pelvic radiotherapy following
chemotherapy could be delivered to selected patients;
patients with MMMT confined to the pelvis and with
good bone marrow reserve.

B) In patients with LMS, the combination of EPIDX or
DOX with IFO.

C) In patients with ESS, the use of progestin (for
instance, the use of megestrol acelate, 160 mg daily), or
the use of an aromatase inhibitor until progression or tox-
icity, possibly on the basis of knowledge of steroid recep-
tor status.

D) In patients with undifferentiated sarcomas, the com-
bination of EPIDX or DOX with IFO.

Conclusions

In conclusion it can be said that uterine sarcomas con-
stitute a rare group of neoplasms characterised by an
aggressive clinical course and a poor prognosis. It is this
rarity that has resulted in clinical-trial reports and litera-

ture reviews including a broad range of histological sub-
types of sarcoma. This has a detrimental effect on inter-
pretation and application of results; the pathological
subtype demands a tailored approach. However, consid-
ering the poor overall survival in uterine sarcomas, the
need for new therapeutic agents is critical. Such patients
should be encouraged to participate in clinical trials con-
ducted in large academic centers. 
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