
29Copyright © 2015.  The Korean Society for Radiation Oncology

Outcome analysis in patients with uterine sarcoma
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Purpose: To analyze the prognostic factors for survivals and to evaluate the impact of postoperative whole pelvic radiotherapy 
(WPRT) on pelvic failure in patients with uterine sarcoma treated with radical surgery. 
Materials and Methods: We retrospectively analyzed 75 patients with uterine sarcoma who underwent radical surgery with 
(n = 22) or without (n = 53) radiotherapy between 1990 and 2010. There were 23 and 52 patients with carcinosarcoma and non-
carcinosarcoma (leiomyosarcoma, 22; endometrial stromal sarcoma, 25; others, 5), respectively. The median follow-up period was 
64 months (range, 17 to 269 months).
Results: The 5-year overall survival (OS) and pelvic failure-free survival (PFFS) of total patients was 64.2% and 83.4%, respectively. 
Multivariate analysis revealed that mitotic count (p = 0.006) was a significant predictor of OS. However, factors were not found to 
be associated with PFFS. On analyzing each of the histologic subtypes separately, postoperative WPRT significantly reduced pelvic 
failure in patients with carcinosarcoma (10.0% vs. 53.7%; p = 0.046), but not in patients with non-carcinosarcoma (12.5% vs. 9.9%; 
p = 0.866). Among the patients with carcinosarcoma, 4 patients (17%) had recurrence within the pelvis and 3 patients (13%) had 
recurrence in other sites as an initial failure, whereas among the patients with non-carcinosarcoma, 3 patients (6%) experienced 
pelvic failure and 13 patients (25%) experienced distant failure.
Conclusion: The most significant predictor of OS was mitotic count. Based on the improved PFFS after postoperative WPRT only 
in patients with carcinosarcoma and the difference in patterns of failure between histologic subtypes, optimal adjuvant treatment 
options should be offered to patients based on the risk of recurrence patterns.
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Introduction

Uterine sarcoma is a rare gynecologic malignancy, which 
accounts for only 2%–8% of all uterine malignancies [1]. Its 
clinical behavior is more aggressive than that of other tumors 
arising at the same site, and the 5-year overall survival (OS) 
rates for the tumor are reported to range from 31%–64% [2-
5]. Due to its low incidence, the standard treatment scheme 

has not been well established until now. The role of adjuvant 
radiotherapy (RT) has been debated for many years, but there 
is no consensus as yet. Only one phase III randomized trial 
evaluating the effect of RT has been published, but the study 
was limited by the small number of patients [6].

The aim of this study is to evaluate treatment outcomes of 
uterine sarcoma at a single institute and to validate the role of 
adjuvant whole pelvic radiotherapy (WPRT).
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Materials and Methods

1. Patients
This study was designed as a retrospective study of the patients 
with uterine sarcoma who were treated at this hospital. Ninety-
eight patients were diagnosed with uterine sarcoma and treated 
from January 1990 to April 2010 according to the pathology 
database and radiation oncology database of this institute. 

We excluded the patients who initially had any distant meta-
static lesion (15 patients), no follow-up data after surgery 
(7 patients), or received only conservative treatments (1 
patient). The remaining 75 patients were analyzed as the study 
population.

The stages of all patients were re-assessed by the investigator 
according to FIGO staging 7th edition updated in 2010. Since 
histologic grade was reported with inconsistent ways in a few 
patients, we used mitotic count for the analysis instead.

Endodermal stromal sarcoma (ESS) included only low-grade 
ESS and high-grade ESS was considered as undifferentiated 
sarcoma which was categorized into the ‘other’ group.

2. Definitions of variable
OS was measured from the date of the first operation to death 
or last follow-up for censored patients. Pelvic failure was 
defined as local or regional recurrence within the pelvis and 
was measured from the date of the first operation to the date 
of the first local or regional recurrence. Recurrence events 
were classified as local, regional or distant failure. Recurrence 
was defined as the diagnosis of the first recurrence.

3. Statistical analysis
Analysis was performed using SPSS software (SPSS Inc., 
Chicago, IL, USA). OS and pelvic failure-free survival (PFFS) 
were estimated using the Kaplan-Meier method with two-
sided log-rank test. Multivariate analyses were performed 
using the Cox proportional hazard model. A p-value <0.05 
indicated statistical significance for all tests.

Results

1. Patient and treatment characteristics
The patient’s clinical characteristics according to conducting 
RT or not are summarized in Table 1. The median follow-up 
time for 52 surviving patients was 64 months (range, 17 to 
269 months). The number of patients with carcinosarcoma (CS, 
n = 23), leiomyosarcoma (LMS, n = 22), and ESS (n = 25) was 
similar.

Most of the patients underwent total abdominal hysterecto-
my with or without bilateral salpingo-oophorectomy as 
the ini tial surgical modality (n = 62), followed by radical 
hysterecto my (n = 8) and others (n = 5), which included 
vaginal total hys te rectomy (n = 4) and subtotal hysterectomy (n 
= 1). Fifteen patients (20%) received systemic chemotherapy 
without RT and 7 patients (9%) received concurrent 
chemoradiotherapy. Twenty-two patients (29%) received WPRT 
postoperatively using linear accelerators, and median RT dose 
was 50.4 Gy in 1.8 Gy fractions (range, 48.6 to 50.4 Gy). None 
of the patients received brachytherapy.

2. Survival and pattern of failure
The 5-year OS and PFFS for all patients were 64.2% and 
82.7%, respectively. The multivariate analysis showed that 
mitotic count was a significant prognostic factor for OS, 
but other factors, such as age, stage, histology, tumor size, 
WPRT and chemotherapy, did not affect OS (Table 2). Among 
factors including age, stage, histology, mitotic count, tumor 
size, adjuvant chemotherapy and RT, there was no significant 
prognostic factor for PFFS.

The failure pattern was different according to the histologic 
type. In CS, initial failure occurred more frequently within the 
pelvis than distant metastasis (Table 3). Recurrence in pelvic 
lymph nodes (4 patients) is more common than stump failure 
(2 patients) in CS. Contrarily, in LMS, ESS, and other subtypes, 
distant metastasis was the main cause of initial failure. The 
most common site of distant metastasis in non-CS was lung 
and/or mediastinum (9 patients), followed by peritoneal 
seeding (5 patients). Because the influence of adjuvant therapy 
can be different according to the failure pattern, subset 
analysis was performed in patients with CS and non-CS, 
respectively.

3. Subgroup analysis
1) Carcinosarcoma: The 5-year OS in patients with CS was 

53.3%. There was no difference in factors, such as age, stage, 
histology, mitosis, and size, between the WPRT group (n = 11) 
and the non-WPRT group (n = 12) by Pearson chi-square test 
(Table 1).

The OS was not significantly different between the WPRT 
group and the non-WPRT group (72.7% vs. 33.3%; p = 0.192) 
(Fig. 1A). Adjuvant WPRT was the only factor associated with 
the 5-year PFFS (90.0% vs. 46.3%; p = 0.046) (Fig. 1B). While 
initial failure occurred primarily in the pelvis for the 5 patients 
that did not receive WPRT, pelvis-only failure, without signs of 
distant metastasis, was not seen in patients that underwent 
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WPRT (Fig. 2).
2) Non-carcinosarcoma: Among the 52 patients with non-

CS, the 5-year OS was 80.5%. Mitotic counts were significantly 
higher in the WPRT group than in the non-WPRT group (p = 
0.018) (Table 1). The OS was significantly worse after adjuvant 
WPRT (45.5% vs. 90.0%; p = 0.001), but in the multivariate 
analysis, WPRT did not significantly influence OS.

Among the 16 patients who failed initial treatment, crude 
initial pelvic failure occurred in 3 patients (4%). Of the 3 
patients with initial pelvic failure, 2 patients developed 
subsequent distant recurrence after 12 and 25 months. The 
PFFSs were similar in groups with and without adjuvant WPRT 
both in the univariate analysis (87.5% vs. 90.1%; p = 0.866) 

and in the multivariate analysis (p = 0.951).
3) Toxicity: Among the 22 patients who received WPRT, 13 

patients (59%) experienced grade 1 or 2 acute gastrointestinal 
(GI) toxicity, and 5 patients (23%) experienced grade 1 or 2 
acute genitourinary toxicity. However, none of the patients 
developed grade 3 or 4 acute toxicity or late GI toxicity.

Discussion and Conclusion

The standard initial therapy for uterine sarcoma is considered 
to be radical surgery but the need for adjuvant therapy 
is widely debated. OS benefit with adjuvant RT has been 
described in several retrospective series [1,5,7-10], but other 

Table 1. Clinical characteristics of patients

Characteristic
CS group (n = 23) Non-CS group (n = 52)

RT (n = 11) Non-RT (n = 12) p-valuea) RT (n = 11) Non-RT (n = 41) p-valuea)

Age (yr)
≥50
<50

Stage
I
II
III

Histology
LMS
ESS
Othersb)

Mitosisc) (HPF)
≥10/10 
<10/10 

Sizec) (cm)
≥5
<5

Surgery
Total abdominal hysterectomy
Radical hysterectomy
Othersd)

Lymph node dissection
Yes
No

Adjuvant CTe)

Yes
No

 
9 (82)
2 (18)
 
5 (46)
4 (36)
2 (18)
 
 
  
  
  
3 (100)
0 (0)
 
5 (56)
4 (44)
 
6 (55)
5 (46)
0 (0)
 
1 (9)

10 (91)
 
4 (36)
7 (64)

 
10 (83)
2 (17)
 
9 (75)
1 (8)
2 (17)
 
 
 
 
 
0 (0)
1 (50)
 
7 (78)
2 (22)
 

10 (84)
1 (8)
1 (8)
 
5 (42)
7 (58)
 
6 (50)
6 (50)

1.000
 
 

0.234
 
 
 
 
 
 
 

0.400
 
 

0.620
 
 

0.099
 
 
 

0.155
 
 

0.680

 
5 (46)
6 (55)
 
9 (82)
1 (9)
1 (9)
 
5 (46)
3 (27)
3 (27)
 
7 (78)
2 (22)
 
8 (80)
2 (20)
  
9 (82)
1 (9)
1 (9)
 
5 (46)
6 (55)
 
3 (27)
8 (73)

 
9 (22)

32 (78)
 

39 (95)
1 (2)
1 (2)
 

17 (42)
22 (54)
2 (5)
 
9 (29)

22 (71)
 

22 (61)
14 (39)
  

37 (90)
1 (2)
3 (7)
 

24 (59)
17 (42)

 
9 (22)

32 (78)

0.141
 
 

0.339
 
 
 

0.055
 
 
 

0.018
 
 

0.455
 
 

0.576
 
 
 

0.507
 
 

0.701

Values are presented as number of patients (%).
CS, carcinosarcoma; LMS, leiomyosarcoma; ESS, endometrial stromal sarcoma; HPF, high-power field; RT, radiotherapy; CT, chemothera-
py.
a)Pearson chi-square. b)High grade endodermal stromal sarcoma (undifferentiated sarcoma) (n = 3), high grade spindle cell sarcoma (n = 1), 
adenosarcoma (n = 1). c)Available data only. d)Vaginal total hysterectomy, subtotal hysterectomy. e)VIP (etoposide, ifosfamide, cisplatin), 
IP (ifosfamide, cisplatin), CEP (cyclophosphamide, etoposide, cisplatin), CAP (cyclophosphamide, adriamycin, cisplatin), CYVADIC (cyclo-
phosphamide, vincristine, Adriamycin, DTIC) or cisplatin alone.
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studies showed lack of OS benefit with adjuvant RT [2,4,11,12]. 

However, uterine sarcomas are a heterogeneous group of 

tumors, and it was observed that the outcomes or patterns of 

failure vary according to the histologic type [1,4,6,7,13-17]. 

Therefore, this contradictory finding of RT efficacy may be due 

to the various subtypes of uterine sarcoma.

Sampath et al. [3] reported 53% risk reduction in locoregio-

nal failure at 5 years with adjuvant RT compared to surgery 

alone in a database of 3,650 uterine sarcoma patients. The rate 

of locoregional failure at 5 years was relatively high in patients 

with CS (16%) compared to patients with LMS (13%) and ESS (7%). 

Likewise, in other retrospective studies, the rates of pelvic failure 

and distant metastases in patients with CS were reported to 

range from 25% to 55% and from 29% to 53%, respectively, 

when they were treated without RT [4,7,14-17]. In contrast, 

lower pelvic failure rates (17%–20%) and higher distant 

meta stases rates (33%–61%) were seen in patients with LMS 

[4,16,18]. These patterns of failure were also reported in the 

Table 2. Prognostic factors for overall survival (n = 75)

Factor No. of patients 5-yr OS (%) p-valuea) 5-yr PFFS (%) p-valuea)

Age (yr)
≥50
<50

Stage
I
II
III

Histology
CS
LMS
ESS
Others

Mitosisb) (HPF)
≥10/10
<10/10

Sizeb) (cm)
≥5
<5

Adjuvant CT
Yes
No

Adjuvant RT
Yes 
No

 
33
42

 
62
7
6
 

23
22
25
5
 

20
25

 
42
22

 
22
53

 
22
53

 
58.7
83.1

 
79.9
42.9
33.3

 
53.3
77.3
96.0
20.0

 
55.0
95.0

 
69.4
75.5

 
54.5
80.3

 
59.1
78.6

NS
 
 

NS
 
 
 

NS
 
 
 
 

0.006
 
 

NS
 
 

NS
 
 

NS

 
79.9
85.4

 
86.6

100
33.3

 
66.6

100
88.0
33.3

 
86.2
88.0

 
84.0
76.4

 
74.5
85.9

 
88.8
80.6

NS
 
 

NS
 
 
 

NS
 
 
 
 

NS
 
 

NS
 
 

NS
 
 

NS

OS, overall survival; PFFS, pelvic failure-free survival; CS, carcinosarcoma; LMS, leiomyosarcoma; ESS, endometrial stromal sarcoma; HPF, 
high-power field; RT, radiotherapy; CT, chemotherapy; NS, no significant.
a)Cox regression analysis. b)Available data only.

Table 3. Failure patterns according to the histologic type

CS (n = 23) LMS (n = 22) ESS (n = 25) Others (n = 5) Total (n = 75)

Pelvic failure only
Pelvic failure followed by distant metastases
Distant metastases only
Distant metastases followed by pelvic failure
Pelvic failure and distant metastases at the same time
Total

3 (13)
2 (9)
3 (13)
1 (4)
1 (4)

10 (43)

0
0

7 (32)
0
0

7 (32)

1 (4)
1 (4)
3 (12)
1 (4)

0
6 (24)

0
1 (20)
1 (20)
1 (20)

0
3 (60)

4 (5)
4 (5)

14 (19)
3 (4)
1 (1)

26 (35)

Values are presented as number of patients (%).
CS, carcinosarcoma; LMS, leiomyosarcoma; ESS, endometrial stromal sarcoma.
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EORTC study which is the only phase III randomized trial com-
paring RT and observation after surgery [6]. The number of 
CS patients who experienced pelvic failure (33%) as an initial 
recurrence was higher than that of CS patients with distant 
metastases (27%), whereas the number of LMS patients with 
distant metastases (80%) was higher than that of LMS patients 
with pelvic failure (41%) [6].

Since higher pelvic failure rates in CS were also seen in 
our study, we performed subgroup analysis of CS patients 
and could determine the benefit of WPRT in achieving pelvic 
control in CS patients. Several other studies also report the 
benefit of WPRT in achieving local control for CS patients 

[7,16,19], which is consistent with our study. MD Anderson 
Cancer Center reviewed 300 patients with stage I to III CS 
and found that adjuvant pelvic RT decreased the risk of pelvic 
recurrence and delayed distant metastasis [7].

The RT fields for patients in our study were limited to whole 
pelvis, with total doses of 48.6–50.4 Gy in 1.8 Gy per fraction 
without vaginal brachytherapy. The phase III randomized 
trial by gynecologic oncology group with carcinosarcoma 
patients used whole abdominal irradiation (WAI) of 30 Gy in 1 
Gy per fraction, and found no benefit of WAI over combined 
chemotherapy [14]. Among the patients received WAI, 10 
patients (10%) had grade 2–4 late GI toxicities and 2 patients 
(2%) died of radiation hepatitis. We did not use WAI due to 
our concern of its toxicity and insufficient evidence of its 
benefit over WPRT. Several other studies included patients who 
received vaginal brachytherapy with or without WPRT [3,15,20]. 
In a retrospective study by Chi et al. [15], there was no benefit 
of brachytherapy boost to pelvic control (p = 0.94), and the 
author commented that isolated vaginal failure may be a rare 
event, and therefore the necessity of additional brachytherapy 
may need to be reconsidered. Another study using vaginal 
brachytherapy without WPRT reported high rate of pelvic 
failure (17%), and concluded that the addition of WPRT would 
be needed despite early-stage disease [20]. Among 11 patients 
who experienced pelvic failure in our study, recurrences at 
stump occurred only in non-RT group. Therefore, the addition 
of brachytherapy to WPRT may not be necessary.

In this study, there was benefit in achieving local control in 
CS patients, but not in patients with other histologic subtypes. 
This is probably due to predominance of distant failure in 

Fig. 1. Overall survival (A) and pelvic failure-free survival (B) in carcinosarcoma patients with or without WPRT (n = 23). WPRT, whole 
pelvic radiotherapy.
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patients with other subtypes. Especially among the 22 LMS 
patients, none experienced pelvic failure but 7 patients (32%) 
developed distant failure. Twelve among the 52 non-CS 
patients received systemic chemotherapy initially (3 patients 
received with RT concurrently) to prevent distant metastases, 
but the outcome was disappointing. Neither OS nor distant 
metastasis-free survival (DMFS) improved after adjuvant 
chemotherapy (5-yr OS: 66.7% vs. 84.6%, p = 0.242; 5-yr 
DMFS: 72.7% vs. 71.1%, p = 0.737) in the non-CS patients. 
The chemotherapy regimens were inconsistent among these 
patients (Table 1). 

In earlier studies of soft-tissue sarcoma, doxorubicin and 
ifosfamide were the most active single agents with reported 
objective responses in about 25% of patients with metastatic 
soft-tissue sarcoma [21,22]. The combination of doxorubicin 
and ifosfamide in treatment of unresectable or metastatic soft-
tissue sarcoma has been reported to achieve response rates 
of about 35%, which was superior compared to that achieved 
with other combination regimens [23-25]. The SARCGYN study 
which was published recently, investigated the role of adjuvant 
systemic therapy with doxorubicin, ifosfamide, and cisplatin 
which are shown to be effective in soft tissue sarcoma of 
uterus, in addition to RT [26]. The disease-free survival (DFS) 
was significantly better in the chemotherapy arm than in the 
RT alone arm (3-yr DFS: 55% vs. 41%, p = 0.048), but the OS 
was not different (3-yr OS: 81% vs. 69%, p = 0.41) [26]. 

This study was a retrospective study; hence, there could be 
a selection bias that we performed RT in patients who had a 
high probability of recurrence in the non-CS group. The chi-
square test in the non-CS group showed differences in age 
and mitotic counts, which were prognostic factors for earlier 
development of distant failure and higher mortality rates in 
other studies [16,27-31]. Several studies demonstrated benefit 
of adjuvant RT in achieving pelvic control [3,9,10,12,18,32,33], 
but it was not demonstrated in this study. The reason why 
the outcome of this study did not show the benefit in 
achieving pelvic control might be because the patients who 
were selected to receive RT tended to have more factors for 
earlier development of distant failure and higher mortality 
rates. There was not specified protocol for RT; hence, RT 
was performed at the discretion of the physicians. Among 
the non-CS patients treated at our institute, none received 
the combination regimen including both ifosfamide and 
doxorubicin. If the systemic disease is controlled more 
successfully with an effective chemotherapy regimen, the 
pelvic failure may also be an important issue in these patients. 
We cautiously assume that the patients who received adjuvant 

RT and did not experience pelvic failure still suffered from 
distant failure, which is a major cause of recurrence in non-
CS. Therefore, before achieving a higher control rate of distant 
failure by the use of a more appropriate systemic modality, 
pelvic control by adjuvant therapy may not be beneficial in 
patients with uterine sarcoma.

In conclusion, the most significant predictor of OS was 
mitotic count. Since failure patterns of uterine sarcoma vary 
according to the histologic types, the treatment approach 
should be different. In CS, WPRT after radical surgery could 
reduce pelvic failure. In other subtypes of uterine sarcoma, 
achieving more pelvic control via WPRT may not be beneficial 
for distant control or survival. Adjuvant chemotherapy should 
be the mainstay after surgery, but an efficient regimen has not 
yet been established.
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