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Abstract

Purpose We intended to assess the clinicopathological
features and treatment outcome in patients of uterine
sarcoma.

Method A retrospective review of medical records of
patients of uterine sarcoma (2002-2007) was conducted.
Overall survival (OS) was analyzed by Kaplan—-Meier
method.

Results Forty-two patients met the study criterion [15
carcinosarcoma, 12 endometrial stromal sarcoma, 11 leio-
myosarcoma, 3 undifferentiated endometrial sarcoma
(UES), and 1 mixed sarcoma]. Median age and perfor-
mance status were 52 years and ECOG 0, respectively. All
patients underwent primary surgery out of which 66.7 %
was total abdominal hysterectomy and bilateral salpingo-
oophorectomy. FIGO (2009) stage was I, II, III, IV and
unknown in 66.7, 7.1, 14.3, 9.5, and 2.4 % of the patients.
Eight patients were kept on follow-up only. Adjuvant
radiation, chemoradiation, and chemotherapy were offered
in 8, 9, and 3 patients, respectively. Pelvic radiation: 46
Gray/23 fractions/4.5 weeks and vincristine, adriamycin,
cyclophosphamide (VAC) regimen were most commonly
used. Overall clinical complete response (CR), stable
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disease (SD), and progressive disease (PD) were, respec-
tively, 59.5, 2.4, and 26.2 % (response not evaluable in
12 %). In the evaluable patients (N = 33), median OS was
noted to be 7.67 months (mean 30.19 months). 1- and
2-year actuarial survival were 45.45 and 36.36 %. Strati-
fied by histology, median survival in patients with carci-
nosarcoma, endometrial stromal sarcoma, leiomyosarcoma,
and UES were, respectively, 6.57, 18.7, 6.8, and
9.38 months. On univariate analysis, response to therapy
(»p = 0.0003), disease stage (p = 0.00001), tumor size
(p = 0.02), and performance status (p = 0.03) were sig-
nificant predictors of OS. Disease stage (p = 0.005) and
response to therapy (p = 0.01) retained significance on
multivariate analysis.

Conclusions Median OS of only 6.57, 6.8, and
9.38 months, respectively, in patients with carcinosarcoma,
leiomyosarcoma, and UES in our series reflect the
aggressive clinical course and poor prognosis of these rare
neoplasms, which mandate intensive multimodality ther-
apy. Even in low-grade endometrial stromal sarcoma,
median survival of 18.7 months in our series is far from
satisfying. However, small series, poor treatment compli-
ance and socio-economic constraints in the Indian scenario
are limiting factors in the result analysis.
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Introduction

Uterine sarcomas constitute 3-9 % of malignant uterine
tumors and <1 % of all female genital tract malignancies
[1, 2]. The incidence of uterine sarcoma has been estimated
to vary between 0.5 and 3.3 cases per 100,000 females per
year [3]. Uterine sarcomas exhibit aggressive biology with
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propensity to local recurrence and distant dissemination
[4-6]. Compared with their epithelial counterparts, uterine
sarcomas are much less common and portend worse
prognosis [7]. The staging of uterine sarcoma is based on
the International Federation of Gynaecology and Obstetrics
staging system for endometrial cancer. As per the recent
staging system (2009), carcinosarcoma is staged similarly
as endometrial carcinoma, whereas there is a separate
staging system for leiomyosarcoma, endometrial stromal
sarcoma, and adenosarcoma. According to WHO classifi-
cation, uterine sarcomas are classified into four main his-
tological subtypes in order of decreasing incidence:
carcinosarcoma, leiomyosarcoma, endometrial stromal
sarcoma, and other sarcomas [8]. Carcinosarcoma shows
kinship to poorly differentiated endometrial carcinoma and
hence recently is being staged and treated differently from
other uterine sarcomas. The different histological subtypes
have varied clinical course and response to therapy. The
aim of this study was to evaluate retrospectively the clin-
icopathological features and treatment outcome in patients
of uterine sarcoma attending Regional Cancer Centre,
Postgraduate Institute of Medical Education and Research,
Chandigarh, India from 2002 to 2007. To the best of our
knowledge, this is the second retrospective analysis of
uterine sarcoma from the Indian subcontinent.

Materials and methods

Medical records were reviewed and data collected on all
uterine sarcomas over a 6-year period (2002-2007) from
the departmental archives. Histopathology was reviewed
by two pathologists with expertise in gynecological
pathology. Though all patients with a diagnosis of uterine
sarcoma were included in the demographic assessment,
only those with adequate clinical data on treatment and
follow-up were included in the survival analysis. Overall
survival (OS) was calculated from the date of diagnosis to
the date of death or last follow-up. OS was analyzed by
Kaplan-Meier method. Log Rank test and Cox propor-
tional hazard regression model were used, respectively, for
univariate and multivariate analysis of factors predictive of
OS. p value < 0.05 was considered to be significant. SPSS
statistical software version 12 was used for the analysis.

Results
Patient demographics (Table 1)
Forty-two patients met the study criterion. Median age at

diagnosis was noted to be 52 years (range 21-78 years).
Stratified by histology, median age in patients with
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carcinosarcoma, leiomyosarcoma, endometrial stromal
sarcoma, and UES were, respectively, 60, 50, 37, and
56 years showing a younger age predilection for patients
with endometrial stromal sarcoma. Most of the patients
(69 %) had performance status of ECOG 0 at first visit to
the Radiotherapy department. 45.2 % of the patients were
premenopausal, 2.4 % perimenopausal, and 52.4 % post-
menopausal. All were parous. Comorbidities included
hypertension (11.9 %), diabetes (9.5 %), and goiter
(2.4 %). Symptomatology (median duration 4.5 months)
comprised bleeding per-vaginum (88.1 %), pain abdomen
(45.2 %), and discharge per-vaginum (28.6 %).

Surgical policy

All patients underwent primary surgery out of which
66.7 % was total abdominal hysterectomy and bilateral
salpingo-oophorectomy. Pelvic lymph node dissection was
carried out in only 4.8 % of the patients (all carcinosar-
coma). 57 % of the patients were operated in the institute
while the rest were referred after surgery from outside.

Histopathology (Table 2)

On gross histopathology, 21.4 % of the tumors were located
in fundus, 19 % in body, 2.4 % in isthmus, 33.3 % filling
the whole uterine cavity, and details were not available in
23.8 %. Tumor size was <5 cm, 5-10 cm, >10 cm in 10,
13, and 6 patients, respectively. On microscopy, histolog-
ical subtype was as follows: carcinosarcoma/mixed
malignant mullerian tumor (MMMT)-15, leiomyosarcoma
(LMS)-11, low-grade endometrial stromal sarcoma (LG-
ESS)-12, undifferentiated endometrial sarcoma (UES)/
high-grade endometrial stromal sarcoma (HG-ESS)-3, and
mixed sarcoma (LMS with ESS)-1 (Fig. 1). Myoinvasion,
serosal infiltration, adnexal extension, and pelvic-paraaor-
tic lymph nodal involvement were observed in 66.6, 7.1,
16.6, and 2.4 %, respectively. Peritoneal cytology came out
to be positive in 7.1 % of the patients. Overall FIGO
(2009) stage was I, II, III, IV and unknown in 66.7, 7.1,
14.3, 9.5, and 2.4 % of the patients (Fig. 2).

Adjuvant therapy

A total of 37 patients were referred for adjuvant therapy.
The remaining five patients had presented to our depart-
ment with advanced and metastatic disease and were
treated on merit. Eight patients (19 %) of early stage low-
grade ESS were kept on follow-up only. Adjuvant radia-
tion, chemoradiation, and chemotherapy were used in 8
(19 %), 9 (21.4 %), and 3 (7.1 %) patients, respectively
(Fig. 3). Nine patients (21.4 %) dropped out following
departmental registration. Adjuvant radiation was delivered
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Table 1 Patient demographics and symptomatology
Characteristics All sarcomas (n = 42) CS (n=15) LMS (n = 11) ESS (n = 12) UES (n = 3) Mixed (n = 1)
Age (years)
Median 52 (R:21-78) 60 (R:40-78) 50 (R:40-70) 37 (R:23-62) 56 (R:21-71) 44
PS (ECOG)
0 29 (69 %) 10 (66.7 %) 5 (45.5 %) 10 (83.3 %) 3 (100 %) 1 (100 %)
1 9 (21.4 %) 4 (26.7 %) 3 (273 %) 2 (16.7 %) 0 0
2 2 (4.8 %) 0 2 (18.2 %) 0 0 0
3 2 (4.8 %) 1 (6.7 %) 1(9.1 %) 0 0 0
Comorbidities
HTN 5(11.9 %) 3 (20 %) 2 (18.2 %) 0 0 0
DM 4 (9.5 %) 3 (20 %) 1 (9.1 %) 0 0 0
Goiter 124 %) 1 (6.7 %) 0 0 0 0
Menstrual status
Premenopausal 19 (45.2 %) 2 (13.3 %) 5 (45.5 %) 11 91.7 %) 1 (33.3 %) 0
Perimenopausal 1 (2.4 %) 0 0 0 0 1 (100 %)
Postmenopausal 22 (52.4 %) 13 (86.7 %) 6 (54.5 %) 1 (8.3 %) 2 (66.7 %) 0
Parity
Parous 42 (100 %) 15 (100 %) 11 (100 %) 12 (100 %) 3 (100 %) 1 (100 %)
Symptomatology
Duration (median) 4.5 months 4 months 5 months 4 months 6 months 9 months
Bleeding PV 37 (88.1 %) 14 (93.3 %) 8 (72.7 %) 11 (91.7 %) 3 (100 %) 1 (100 %)
Discharge PV 12 (28.6 %) 6 (40 %) 2 (18.2 %) 2 (16.7 %) 2 (66.7 %) 0
Pain abd 19 (45.2 %) 8 (53.3 %) 6 (54.5 %) 3 (25 %) 1(33.3 %) 1 (100 %)
Abd distension 4 (9.5 %) 2 (13.3 %) 1 (9.1 %) 0 1(33.3 %) 0
Bladder complaints 1 (2.4 %) 1 (6.7 %) 0 0 0 0
Metastatic symptoms 2 (4.8 %) 1 (6.7 %) 1 (9.1 %) 0 0 0

CS carcinosarcoma, LMS leiomyosarcoma, ESS endometrial stromal sarcoma, UES undifferentiated endometrial sarcoma, R range, HTN

hypertension, DM diabetes mellitus

to whole pelvis, the usual schedule being 46 Gray/23
fractions/4.5 weeks by four-field box technique with 6 MV
photons. Radiation interruption was noted in 9.5 %
patients. Acute radiation accompaniments were mild-
gradel/2 (mostly diarrhea) and severe-grade 3/4 (diarrhea)
in 23.8 and 4.8 % of the patients, respectively. Late radi-
ation accompaniments were mild-gradel/2 (telangiectasia
and bleeding PR) in 4.8 % of the patients. Chemotherapy
regimens used included VAC (Inj vincristine-1.5 mg/m? IV
D1 with top dose of 2 mg; Inj adriamycin-50 mg/m?* IV
D1; Inj cyclophosphamide-1 gm/m? IV D1 q 3 weeks) in
23.8 % patients and Cisplatin-based regimens (CAP) (Inj
cyclophosphamide-600 mg/m”> IV DI; Inj adriamycin-
50 mg/m? IV D1; Inj cisplatin-60 mg/m?* IV D1q 3 weeks)
in 4.8 % patients (all carcinosarcoma). Chemotherapy
interruption was noted in 7.1 % of the patients. Acute
chemotherapy accompaniments were mostly mild-grade
1/2 and severe-grade 3/4 (leucopenia) in 26.2 and 2.4 % of
the patients, respectively. In adjuvant chemoradiation
protocols, radiation was used upfront in three patients

(7.1 %) and sequenced in between chemotherapy cycles in
six patients (14.3 %). 3 patients of ESS with estrogen and
progesterone receptor (ER, PR) bipositivity received
adjuvant endocrine therapy with letrozole (2.5 mg OD till
5 years).

Palliative therapy

Palliative radiation was delivered to whole pelvis in one
patient and painful bony metastasis in another. Palliative
chemotherapy with VAC regimen was given in three
patients. Palliation attained in all five patients was modest.

Response to therapy and symptom control

Overall clinical CR, SD, and PD were, respectively, 59.5,
2.4, and 26.2 %, whereas details were not available in
11.9 % patients. At completion of therapy, 26 patients were
free of symptoms, 3 had no symptomatic improvement, and
9 had progressive symptoms.
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Table 2 Pathology

Characteristics All sarcomas (n = 42) CS(n=15 LMS (n =11) ESS (n = 12) UES (n = 3) Mixed (n = 1)
Tumor site
Fundus 9 (21.4 %) 2 (13.3 %) 3 (27.3 %) 2 (16.7 %) 2 (66.7 %) 0
Body 8 (19 %) 2 (13.3 %) 3(27.3 %) 3 (25 %) 0 0
Isthmus 124 %) 0 0 1 (8.3 %) 0 0
Whole endometrial cavity 14 (33.3 %) 9 (60 %) 1 (9.1 %) 3 (25 %) 0 1 (100 %)
NA/NAV 10 (23.8 %) 2 (133 %) 4 (36.4 %) 3 (25 %) 1 (33.3 %) 0
Tumor size
<5 cm 10 (23.8 %) 4 (26.7 %) 2 (18.2 %) 4 (33.3 %) 0 0
5-10 cm 13 31 %) 8 (53.3 %) 2 (18.2 %) 1 (8.3 %) 1 (33.3 %) 1(100 %)
>10 cm 6 (14.3 %) 1 (6.7 %) 4 (36.4 %) 1 (8.3 %) 0 0
NA/NAV 13 31 %) 2 (133 %) 3(27.3 %) 6 (50 %) 2 (66.7 %) 0
Tumor grade
Low grade 12 (28.6 %) 0 0 12 (100 %) 0 0
High grade 30 (71.4 %) 15 (100 %) 11 (100 %) 0 3 (100 %) 1 (100 %)
Myoinvasion
No 8 (19 %) 3 (20 %) 3(27.3 %) 2 (16.7 %) 0 0
Yes (extent NA) 13 31 %) 3 (20 %) 3(27.3 %) 4 (333 %) 2 (66.7 %) 1 (100 %)
Yes, <50 % 7 (16.6 %) 3 (20 %) 1 (9.1 %) 2 (16.7 %) 1 (33.3 %) 0
Yes, >50 % 8 (19 %) 5(33.3 %) 0 3 (25 %) 0 0
NA/NAV 6 (14.3 %) 1 (6.7 %) 4 (36.3 %) 1(8.3 %) 0 0
Serosal invasion
No 33 (78.6 %) 12 (80 %) 7 (63.6 %) 11 (91.7 %) 2 (66.7 %) 1 (100 %)
Yes 3 (7.1 %) 2 (13.3 %) 0 0 1 (333 %) 0
NA/NAV 6 (14.3 %) 1 (6.7 %) 4 (36.3 %) 1(8.3 %) 0 0

CS carcinosarcoma, LMS leiomyosarcoma, ESS endometrial stromal sarcoma, UES undifferentiated endometrial sarcoma, NA not applicable, NAV not

available

Patterns of failure and salvage therapy

Four patients with carcinosarcoma failed-one had local
recurrence, two had distant metastases (malignant pleural
effusion in two patients, bone metastases in one patient), and
one had local recurrence along with distant metastasis (liver
secondaries). Four patients with leiomyosarcoma failed-one
had local recurrence, one had distant metastases (lung sec-
ondaries), and two had local recurrence along with distant
metastasis (supraclavicular lymph node and lung metasta-
sis). One patient with endometrial stromal sarcoma had
distant metastasis in the lungs. Overall, failures were noted to
be local in two patients (4.8 %), distant in four patients
(9.6 %), and local as well as distant in three patients (7.2 %).
Salvage therapy included pelvic radiation (46 Gy/23#/
4.5 weeks) in one patient (carcinosarcoma) and chemo-
therapy with VAC regimen (6 cycles) in one patient (leio-
myosarcoma) leading to SD and PD, respectively.

Follow-up and survival analysis (Tables 3, 4, 5)

In the evaluable patients (N = 33), median OS was noted to
be 7.67 months (mean 30.19 months). 1- and 2-year actu-
arial survival were 45.45 and 36.36 % (Fig. 4). Stratified by
histology, median survival in patients with carcinosarcoma,
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endometrial stromal sarcoma, leiomyosarcoma, and UES
were, respectively, 6.57, 18.7, 6.8, and 9.38 months. At last
follow-up, 20 patients were disease-free and 13 had evidence
of disease. On univariate analysis, response to therapy
(p = 0.0003), disease stage (p = 0.0005), tumor size (p =
0.02), and PS (p = 0.03) were significant predictors of OS
(Figs. 5, 6). Though median survival was numerically more in
low-grade tumors (18.7 months) and ESS histology
(18.7 months), the impact of age, histology, and tumor grade
upon OS was noted to be statistically nonsignificant. Disease
stage (p = 0.005) and response to therapy (p = 0.01) retained
significance on multivariate analysis. On univariate analysis of
factors predicting overall survival in different histological
subtypes, only disease stage is a significant prognosticator of
overall survival in carcinosarcoma (p = 0.001) (Table 5).

Discussion
Clinical presentation and diagnosis

Most patients of uterine sarcoma are middle-aged to elderly
women (40-60 years) presenting with abnormal uterine
bleeding or pelvic mass, which may be confused with
leiomyoma [7, 9, 10]. The median age at diagnosis in our
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Fig. 1 Composite image panel of uterine sarcoma showing: a leio-
myosarcoma with diffuse cytological atypia and mitoses, b carcino-
sarcoma (MMMT)—a combination of endometriod carcinoma with
homologous sarcoma, ¢ low-grade endometrial stromal sarcoma

showing classical histological features, and d undifferentiated endo-
metrial sarcoma: hematoxylin and eosin stain; a, ¢ x200, b x100,
d x400

Fig. 2 Overall stage
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bleeding per vaginum (88.1 %). Screening for uterine
sarcoma is a difficult issue because of the rarity of pre-
sentation. Preoperative endometrial sampling has a sensi-
tivity of only 64 % and the diagnosis is usually made at the
time of surgery or from the final histopathology report [11].
In our series, preoperative tissue diagnosis of uterine sar-
coma was available in only 11.9 % patients.

According to Gynaecology Oncology Group classification,
uterine sarcomas are broadly divided into pure (non-epi-
thelial) and mixed (epithelial-non-epithelial) types. Pure
uterine sarcomas are further subdivided into the following
subtypes: endometrial stromal sarcoma (low grade and
high grade), leiomyosarcoma (epitheliod and myxoid), and
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] Table 4 Univariate analysis of factors predicting overall survival
Adj €T — Variable No. of patients Median survival (months) p value
Response to therapy
Bl GERT Yes 2 26.8 0.0003
No 11 2.09
Adj RT Disease stage
NAV 1 44.44 0.00001
FUBHly I 2 234
/ I 2 4.6
0 1 2 3 4 5 6 7 8 9 e 5 6.53
Fig. 3 Adjuvant therapy v 3 .73
Tumor size
NAV 8 9.3 0.02
others. High-grade endometrial stromal sarcoma is recently <5 cm 8 4.53
considered UES. Mixed uterine sarcomas are further sub- 5-10cm 11 43
divided into adenosarcoma (adenoma with sarcoma) and >10 cm 6 3.57
carcinosarcoma/mixed malignant mullerian tumor (carci-  PS (ECOG)
noma with sarcoma). Of late carcinosarcoma is being 0,1 30 93 0.03
considered metaplastic epithelial tumor and is being staged 2.3 3 273
and treated differently from uterine sarcoma in many Histology
centers. Uterine sarcomas can be either homologous, i.e., Cs 12 6.57 0.62
with native histological features (e.g., leiomyosarcoma LMS 9 6.8
with smooth muscle differentiation) or heterologous, i.e., ESS 9 187
with non-native histological features (e.g., rhabdomyosar- UES 5 938
coma with skeletal muscle differentiation, osteosarcoma Mixed 1 48.43
with osseous differentiation) [7]. In our series, the most Grade
common histological subtype was CS (35.7 %) followed Low 9 18.7 0.63
by low grade ESS (28.6 %), LMS (26.2 %), UES (7.1 %), High 2 6.8
and mixed sarcoma (2.4 %). Age (years)
o <50 16 7.67 0.33
Clinical course 50 17 6.8

Mixed malignant mullerian tumor or carcinosarcoma (CS)
is the most common type of uterine sarcoma accounting for
43-53 % of these tumors [12, 13]. The most common
histological combination is high-grade papillary serous
carcinoma with low-grade ESS [7]. The clinical course is
akin to that of the epithelial component, which is aggres-
sive with propensity for bulky tumors and early metastasis
[14]. CS appears to show more kinship to poorly differ-
entiated endometrial carcinoma. LMS is the second most
common uterine sarcoma constituting 33 % of these

Table 3 Overall survival

CS carcinosarcoma, LMS leiomyosarcoma, ESS endometrial sarcoma,
NAYV not available

tumors in SEER database [15]. These tumors have high
incidence of distant failure. Metastatic potential is deter-
mined by mitoses and cellular atypia. ESS constitute for
6-20 % of all uterine sarcomas [16—18]. The natural his-
tory depends upon the grade of the tumor, which is deter-
mined by number of mitoses (<10 vs. >10 per 10 hpf) and
cellular atypia. Low-grade ESS is characterized by

Survival All sarcomas (n = 33) CS(n=12) LMS (n =9) ESS (n=9) UES (n = 2) Mixed (n = 1)
Median (months) 7.67 6.57 6.8 18.7 9.38 48.43

Mean (months) 30.19 19.62 31.53 30.23 9.38 48.43

1 year actuarial (%) 45.45 41.67 33.33 55.56 50 100

2 year actuarial (%) 36.36 33.33 33.33 44.44 0 100

CS carcinosarcoma, LMS leiomyosarcoma, ESS endometrial stromal sarcoma, UES undifferentiated endometrial sarcoma
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Table 5 Univariate analysis of factors predicting overall survival in different histological subtypes
Variable MMMT (n = 12) LMS (n =9) ESS (n =9) UES (n = 2) Mixed (n = 1)
n  Median p value n Median p value n Median p value n Median p value n Median p value
survival survival survival survival survival
(months) (months) (months) (months) (months)

Disease stage

NAV 1 NR 0 - 0.2021 0
I 6 93 0001 6 68 7
il 0 - 0 - 2
I 3 583 2 653 0
v 2 11 1 273 0
Tumor size

NAV 2 93 1 273 0.1051 4
<5em 3 327 02030 2 477 3
5-10cm 6 657 2 NR 1
>0ecm 1 227 4 653 1
PS (ECOG)

0,1 11 93 7 68 0.4352
2,3 1 227 01459 2 273 0
Grade

Low 0 - - 0 - - 9
High 12 657 9 68 0
Age (years)

<50 2 173 5 7.67 05123 8
=50 10 657 05137 4 477 1

- 0.1997 0 - - 0 - -
33.73 2 938 1 4843

4.53 0 - 0 -

_ 0 - 0 -

_ 0 - 0 -

33.73 00538 1 347 03173 0 - -
4.53 0 - 0 -

NR 1 153 1 4843

3.57 0 - 0 -

18.73 - 2 938 - 1 4843 -
— 0 - 0 -

18.73 - 0 - - 0 - -
- 2 938 1 4843

4.67 02707 0 - - 1 4843 -
NR 2 938 0 -

CS carcinosarcoma, LMS leiomyosarcoma, ESS endometrial stromal

Lo T Median Survival: 7.67 months

2-year Survival: 36.36 %

0.8 +
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’

T
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0 12 24 36 48 60 72 84
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Fig. 4 Kaplan—Meier overall survival curve
diagnosis in early stage, indolent course, and ER, PR

immunopositivity. The 5-year survival is excellent, typically
80-100 % but 37-60 % of patients have late recurrence and

sarcoma, UES undifferentiated endometrial sarcoma, NAV not available
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Fig. 5 Overall survival and response to therapy

15-25 % eventually die of disease [9, 19]. Recurrences are
usually local but late recurrence may involve lung and
abdomen. In UES (high-grade ESS), disease tends to be
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Fig. 6 Overall survival and disease stage

more aggressive and carries poor prognosis, akin to
MMMT and LMS [7].

Surgical policy

Surgical management of carcinosarcoma includes total
abdominal hysterectomy with bilateral salpingo-oophorec-
tomy, pelvic-paraaortic lymph node dissection, omentec-
tomy, peritoneal washings, and debulking in case of gross
extrauterine disease [7, 9, 10]. Comprehensive lymph node
dissection is indicated in view of high incidence of lymph
node metastasis [20, 21]. Total hysterectomy with removal
of gross disease is the surgical treatment of choice in LMS.
Ovarian preservation may be attempted in premenopausal
lady with early stage LMS [7, 9]. In ESS, primary treat-
ment is total abdominal hysterectomy with bilateral sal-
pingo-oophorectomy [7, 9, 10]. Ovarian ablation is a must
as estrogen may act as a trophic agent for these tumors
[22]. Lymph node sampling is not the standard of care, as
nodal involvement by low-grade ESS is supposed to be
rare. In two recently published series, nodal involvement
was found in 33-45 % of cases during primary or sec-
ondary surgical treatment, and lymphadenectomy has been
suggested by the authors as part of the surgical treatment
[23, 24]. All patients in our series had undergone primary
surgery out of which 66.7 % was total abdominal hyster-
ectomy and bilateral salpingo-oophorectomy. Comprehen-
sive pelvic-paraaortic lymph node sampling/dissection is
not routinely carried out in our institute as mirrored by
limited use (4.8 %).
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Role of radiotherapy

Of all the histological subtypes, carcinosarcoma appears to
be the most radiosensitive [7]. Adjuvant radiation to pelvis
or whole abdomen with or without vaginal brachytherapy
has been used in CS with varied results. Post-operative
radiotherapy reduces local recurrence but a survival benefit
remains elusive [25, 26]. However, in a case-series of 60
patients of CS comparing surgery followed by observation
or adjuvant radiation, there was a benefit in both local
recurrence (0 vs. 22 %) as well as 5-year survival (85 vs.
50 %) in favor of adjuvant radiation [27]. In a retrospective
analysis of 2,461 women with uterine carcinosarcoma by
SEER group, adjuvant radiation led to improved overall
and disease specific survival. Five-year OS was 41.5 versus
32.2 % (p < 0.001) in favor of women receiving radiation
[28]. The role of adjuvant radiation in LMS is to increase
local pelvic control by as much as 50 % [29]. Similarly,
post-operative radiation in ESS appears to enhance local
control with unclear benefit toward OS [7, 9, 10]. However,
two case series demonstrate trend toward improved sur-
vival with early stage disease in ESS [30, 31]. In a phase III
randomized controlled trial by EORTC group, 224 patients
of stages I and II uterine sarcoma (103 LMS, 91 CS, and 28
ESS) were randomized to observation (N = 112) or pelvic
radiation-50.4 Gray/28 fractions/5-6 weeks (N = 112)
following surgery (TAH and BSO) [32]. Adjuvant radiation
led to a decrease in local relapse (14 vs. 24, p = 0.004)
without any statistically significant improvement in either
overall survival or progression free survival. Increment in
locoregional control was discerned in CS but not in LMS.
No unexpected toxicity was seen in the radiation arm.

Role of chemotherapy

In 1980s, doxorubicin was found to elicit limited response
in carcinosarcoma [33]. More recent studies have focused
on platinum containing regimens. One group at Yale
achieved a 92 % 2-year survival in stages I and II CS with
chemotherapy combination of cisplatin, adriamycin, and
etoposide [34]. In GOG 150 trial, 206 patients with CS
were assigned to either whole abdominal radiation or three
cycles of chemotherapy with cisplatin, ifosfamide, and
mesna (CIM) post surgery. There was a non-significant
trend toward both improved local control and survival in
the chemotherapy arm [35]. GOG 161 trial compared if-
osfamide versus ifosfamide and paclitaxel combination in
patients with advanced carcinosarcoma and reported a
significant improvement in both response rate and OS in
the combination chemotherapy arm [36]. Currently, there
are ongoing studies investigating the combination of car-
boplatin and paclitaxel in both first-line and salvage che-
motherapy for CS. Chemotherapy plays a key role in the
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management of LMS due to its propensity for distant
hematogenous metastasis. Though traditionally ifosfamide
and adriamycin have been used in LMS, the latest che-
motherapy combination exhibiting significant response rate
in metastatic LMS is gemcitabine—docetaxel doublet [37—
39]. The response rate is 30—40 % in first line setting and
20-30 % in second line setting. Data regarding chemo-
therapy in ESS is limited. Various chemotherapeutics, e.g.,
cyclophosphamide, vincristine, adriamycin, actinomycin
D, dacarbazine, and methotrexate have demonstrable
activity and have been used in various combination in ESS
(7, 91

Endocrine therapy

Low-grade ESS show immunopositivity for estrogen and
progesterone receptors. Various endocrine manipulation
have been tried in ESS in advanced, metastatic and
recurrent setting. These include medroxyprogesterone
acetate, megestrole acetate, aromatase inhibitors, and
GnRH analogs. Of late hormonal therapy is being tried for
the prevention of recurrence in ESS [7, 9].

Departmental protocol

In our department, patients with early stage low-grade ESS
are kept on follow-up. Adjuvant radiation to whole pelvis:
46 Gray/23 fractions/4.5 weeks is delivered to patients
with CS, LMS, and advanced or high-grade ESS. Adjuvant
chemotherapy with VAC regimen is also added to the same
cohort. CAP regimen is often preferred in patients with CS.
The use of chemotherapy is; however, limited by the poor
affordability of our patients. Only 28.5 % of the patients
could undergo chemotherapy either alone or in combina-
tion with radiation in the adjuvant setting. Adjuvant hor-
mones (letrozole) are given in patients of low-grade ESS
with ER, PR immunopositivity. Out of 37 patients referred
to our department for adjuvant therapy, 28 patients
received treatment as planned and the remaining 9 had
dropped out after departmental registration. The high rate
of attrition (21.4 %), though not unusual in the fabric of
Indian life, is notable. Follow-up schedule includes clinical
examination 1 month after completion of therapy, every
3 months for the first 2 years, every 6 months for the next
3 years, and annually thereafter. Radiological investiga-
tions on follow-up are requested only in case of suspicion
of disease recurrence. Patients with advanced, metastatic
disease are treated on merit: the options being best sup-
portive care, palliative chemotherapy, and palliative radi-
ation to local or metastatic disease.

Treatment outcome in patients of uterine sarcoma in our
series has been poor. This may be due to a multitude of
reasons: socioeconomic constraints reflected by limited use

of chemotherapy (28.5 %), low incidence of comprehen-
sive pelvic-paraaortic lymph node dissection in CS (2/15
patients), relatively heterogeneous treatment strategy, and
high rate of attrition (21.4 %). Nevertheless, the present
series, the second of its kind from the Indian subcontinent
provides a glimpse of management of a rare, aggressive
gynecological malignancy in a real world situation in a
developing nation.

Indian perspective

In the only available study on patients of uterine sarcoma
from India, Sharma et al. [40] reported the clinical outcome
of 50 patients from 2000 to 2008. Median age was noted to
be 50 years. Carcinosarcoma was the most common his-
tological type (46 %). Overall FIGO stage was I, II, III, IV
and unknown in 27, 7, 12, 2, and 2 patients, respectively.
Number of patients undergoing surgery, radiation therapy,
and chemotherapy were, respectively, 48, 31, and 16. After
a median follow-up of 34 months, 3-year overall survival
was noted to be 42 %. Disease stage, histopathological
type, and use of post-operative radiation were significant
prognosticators of overall survival on univariate analysis.

Conclusion

Median OS of only 6.57, 6.8, and 9.38 months, respec-
tively, in patients with carcinosarcoma, leiomyosarcoma,
and UES in our series reflect the aggressive clinical course
and poor prognosis of these rare neoplasms, which mandate
intensive multimodality therapy. Even in low-grade endo-
metrial stromal sarcoma, median survival of 18.7 months
in our series is far from satisfying. However, small series
(N = 42), poor treatment compliance, and socio-economic
constraints in the Indian scenario are significant deterrents
in achieving more meaningful results. Patients of uterine
sarcoma should be referred to large academic centers for
participation in clinical trials. Future clinical trials should
address specific histological subtype rather than clubbing
all histological subtypes under the banner of uterine
sarcoma.
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