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Abstract
Uterine sarcomas are uncommon and aggressive tumors comprising 3–7% of all uterine malignancies. The aim is to evaluate
clinical presentation, histopathologic pattern, recurrence pattern, and outcome of patients with uterine sarcomas presenting to a
tertiary care cancer center over an 8-year period. A total of 11 cases of uterine sarcoma were diagnosed. The median age of
patients at presentation was 51 years (range 30–67 years). Six patients had leiomyosarcoma (54.5%), 4 had endometrial stromal
sarcoma (36%), and 1 had adenosarcoma (9%). The main presenting symptoms were abnormal vaginal bleeding, low abdominal
pain, and white discharge. Median follow-up was 11 months ranging from 3 to 200 months. Median survivals for
leiomyosarcoma, endometrial stromal sarcoma, and adenosarcoma were 6.5, 18, and 56 months. The 3- and 5-year survival
by Kaplan–Meier survival analysis of the entire cohort was 30 and 20%. The mitotic index, age, adjuvant therapy (chemotherapy,
radiotherapy), and performance of pelvic nodal dissection did not impact survival significantly in the patient with
leiomyosarcoma. Stage and histology had the strongest bearing on survival and leiomyosarcoma has the worst survival, whereas
adenosarcoma had the best prognosis. Adequately powered prospective studies are required to define the role of radiation therapy
and chemotherapy in this rare disease.
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CS Carcinosarcoma
ESS Endometrial stromal sarcoma
LMS Leiomyosarcoma

AS Adenosarcoma
DFS Disease-free survival
OS Overall survival
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Background

Uterine sarcomas are aggressive and rare tumors accounting
for around 1% of female genital tract malignancies and 3 to
7% of uterine cancers [1–3]. Their rarity and histopathological
diversity have to lead to the lack of consensus on optimal
treatment. Histologically, uterine sarcomas are classified as
carcinosarcomas, accounting for around 40% of cases,
leiomyosarcomas (40%), endometrial stromal sarcomas (10
to 15%), and undifferentiated sarcomas (5 to 10%) [4].

Though carcinosarcomas initially labeled as sarcomas are
now classified as the dedifferentiated or metaplastic form of
endometrial carcinoma, they are classified as high-grade en-
dometrial cancer [5]. Hence, 20 cases of uterine carcinosarco-
ma which were treated in the same period have been excluded
from the present analysis.

Objectives

The objective of this study is to evaluate clinical presentation,
histopathologic pattern, recurrence pattern, and outcome of
uterine sarcomas presenting to a tertiary care cancer center
over an 8-year period.

Material and Methods

The case records of all histologically proven uterine sarcomas
treated at the Basavatarakam Indo American Cancer Hospital,
Hyderabad, India, a tertiary cancer care center from June 2008
till January 2015 in the Department of Surgical Oncology
were retrieved from a prospectively maintained database.
Age, clinical symptoms, signs at presentation and histopatho-
logic diagnosis, recurrence pattern, treatment details, out-
comes, and follow-up were analyzed. All the patients
underwent routine hematological, biochemical, and imaging
tests. Computed tomography andmagnetic resonance imaging
of the abdomen and pelvis were done. Any additional imaging
done was based on the patient’s symptomatology. Stage of
disease was determined using the FIGO 2009 classification:
stage I—tumor confined to the uterine corpus; stage II—
tumor extending to the pelvis; stage III—tumor invades ab-
dominal tissues; and stage IVA—tumor invades bladder and/
or rectum and stage IVB distant metastasis [6]. Patients were
reviewed every 3 months for the initial 2 years with history,
physical examination, and relevant imaging and then 6months
for the next 3 years. All the patients were followed until
June 2017. The patients who missed a scheduled follow-up
were contacted on the telephone. Numerical data were denot-
ed as mean, median, and frequency appropriately. Mann–
Whitney test was utilized for analyzing numerical data and
Kruskal–Wallis test for > 2 independent samples. A p value

of ≤ 0.05 was considered to be significant. Statistical analysis
was done on GraphPad Prism software version 5 for windows
and survival analysis by Kaplan–Meier survival estimates
using SPSS 20 software.

Results

A total of 11 cases of uterine sarcoma were diagnosed. The
median age of patients at presentation was 51 years (range
30–67 years). Six had leiomyosarcoma (54.5%), 4 had endo-
metrial stromal sarcoma (36%), and 1 had adenosarcoma (9%).
The main presenting symptoms were abnormal vaginal bleed-
ing, low abdominal pain, and white discharge (Table 1). All
patients underwent surgery following evaluation. Median
follow-up was 11 months ranging from 3 to 200 months.
Median follow-up of patients with leiomyosarcoma was
6months (range 3–65months), of endometrial stromal sarcoma
17 months (range 4–200 months), and adenosarcoma
55 months. Median survivals of patients with leiomyosarcoma,
endometrial stromal sarcoma, and adenosarcoma were 6.5, 18,
and 56 months and of the entire cohort was 11 months. The 3-
and 5-year survival by Kaplan–Meier survival analysis of the
entire cohort was 30 and 20% (Fig. 1).

Table 1 Demographic parameters of uterine sarcoma patients with
different tumor types

ESS LMS AS

Number of patients 4 6 1

Median age at presentation (years) 53 49 67

Range 30–57 45–65

Menopausal status

Postmenopausal 3 (75%) 6 (100%) 1 (100%)

Premenopausal 1 (25%)

Presentation

Bleeding per vaginum 2 (50%) 3 (50%) 1 (100%)

Discharge per vaginum 0 0

Abdominal pain 2 (50%) 3 (50%)

Stage

IA 2 (50%) 2 (33%) 1 (100%)

IB 0 4 (67%) 0

II 0 0 0

IIIA 0 0 0

IIIB 0 0 0

IIIC 0 0 0

IVA 1 (25%) 0 0

IVB 1 (25%) 0 0

Median overall survival in months 18 6.5 56

ESS endometrial stromal sarcoma, LMS leiomyosarcoma, AS
adenosarcoma
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All patients underwent total abdominal hysterectomy with
bilateral salpingo-oophorectomy. Pelvic nodal dissection was
done in 5 patients, posterior exenteration in 1, and total pelvic
exenteration in one (Table 2). All the patients who were at
high risk of recurrence of recurrence were advised adjuvant
treatment but many patients defaulted. Two patients received
adjuvant radiotherapy and one adjuvant chemoradiation.
Adjuvant radiation therapy given was 50 G in 25 fractions
along with intravaginal brachytherapy (15 Gy in 3 fractions)
application. One patient received adjuvant chemotherapy with
ifosfamide and doxorubicin. Tumor extending to pelvis (ex-
trauterine disease), tumor invades adjacent organs, nodal dis-
ease, and recurrent disease were the factors considered for
advising adjuvant therapy.

Leiomyosarcoma

A total of 6 patients were managed, 2 stage 1A and 4 IB. All
patients died of disease. The median survival and disease-free
survival of patients with IA stage were 34 and 26.5months. The
median survival of patients with IB stage was 6.5 months with
disease-free survival being 2.5 months. The pattern of recur-
rences, adjuvant treatment, and treatment for recurrence are
given in Table 3. Two cases of stage IA leiomyosarcomas were
managed. The first case underwent a total abdominal hysterec-
tomy and bilateral salpingo-oophorectomy (TAH BSO) else-
where; pre-surgery biopsy was a smooth muscle tumor of un-
certain malignant potential. Final histopathology was reviewed
here, proven to be high-grade tumor leiomyosarcoma of the

Table 2 Details of surgery and
adjuvant therapy Treatment modality Details of treatment Number of patients

Surgery TAH BSO 11

Pelvic lymphadenectomy 5

Posterior pelvic exenteration 1

Total pelvic exenteration 1

Curative surgery 10

Palliative surgery 1

Adjuvant radiotherapy 2

Adjuvant chemoradiation 1

Adjuvant chemotherapy Ifosfamide, doxorubicin 1

TAH BSO total abdominal hysterectomy and bilateral salpingo-opherectomy

Fig. 1 Kaplan–Meier curve
showing the survival of patients
with uterine sarcomas. The x-axis
represents the time in months, y-
axis the cumulative survival
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uterus. She received adjuvant radiotherapy at our institute. She
had lung and retroperitoneal disease at 52 months after surgery
and died of disseminated disease at 65months. The second case
had a preoperative endometrial biopsy suggestive of adenocar-
cinoma, underwent TAH and BSO with bilateral pelvic nodal
clearance; final paraffin histopathology was leiomyosarcoma of
the uterus. She was planned for adjuvant chemotherapy but
developed brain metastasis within a month and died 3-month
post-surgery.

Four cases of stage IB leiomyosarcomas of the uterus
were managed. In the first case, the preoperative endome-
trial biopsy was uterine leiomyosarcoma. She underwent
TAH and BSO with bilateral pelvic nodal clearance and
received adjuvant radiotherapy. She had vault recurrence
in 2 months after surgery during the course of radiother-
apy. She completed the radiotherapy course and died after
5 months post-surgery. The second case presented with
large pelvic mass thought as of adnexal origin; hence,
no preoperative biopsy was done. She underwent TAH +
BSO; intraoperatively, there was a large mass in relation
to the uterus and adnexa with uterus and adnexa were not
separately identifiable. Frozen section analysis confirmed
the mass to be leiomyosarcoma of the uterus. Operating
surgeon did not do nodal dissection based on his prefer-
ence. The final histopathology corroborated frozen find-
ings. She developed liver metastasis 2 months post-
surgery and was advised adjuvant chemotherapy but re-
fused and died from the disseminated disease at 8 months.

The third case had a pre-surgery biopsy of smooth muscle
tumor of uncertain malignant potential; underwent TAH and
BSO; received 4 cycles of adjuvant ifosfamide and adriamycin;
had local regional pelvis, abdominal, and lungs; and died of
disease at 3 months from surgery. The fourth case had a preop-
erative biopsy and intraoperative frozen section both reported
as spindle cell neoplasm of the uterus. Therefore, only hyster-
ectomy and bilateral salpingo-oophorectomy were done. The
final histology report was high-grade leiomyosarcoma. She de-
veloped massive pleural effusion and ascites in 13 months after
surgery and died a month later.

Endometrial Stromal Sarcoma

Median overall survival in this group was 18 months. A
total of 4 patients were managed, 2 in IA, 1 in IVA, and
another in IVB. The pattern of recurrences, adjuvant treat-
ment, and treatment for recurrence are given in Table 4.
The first case (stage 1A) underwent laparotomy with extra
fascial hysterectomy with bilateral salpingo-oophorectomy
with bilateral pelvic lymph node clearance. She developed
lung metastasis at 10 months. The pros and cons of che-
motherapy and hormonal therapy were explained but the
patient and family did not prefer any therapy. The patient
died after 18 months post-surgery. In the second case
(stage 1A), endometrial biopsy along with immunohisto-
chemical studies was suggestive of endometrial stromal
sarcoma. Her whole-body PET-CT scan revealed disease
localized to the uterus. She underwent extra fascial hyster-
ectomy with bilateral salpingo-oophorectomy with bilater-
al pelvic lymph node clearance. She was lost to follow up.
The third case received radiotherapy for uterine ESS else-
where. Twelve years later, she presented with central pel-
vic recurrence invading the rectum and bladder with
hydroureteronephrosis. She underwent total pelvic exen-
teration and died 56 months after surgery due to medical
issues. She did not receive any hormonal therapy or adju-
vant therapy due to unproven benefit.

The fourth case presented with pain abdomen requiring
frequent use of analgesics. She was a diagnosed case of endo-
metrial stromal sarcoma of the uterus. Whole-body PET-CT
scan revealed a large pelvic mass in relation to uterus invading
the rectosigmoid and displacing the bladder anteriorly.
Surgery was planned with a curative intent. Laparotomy was
done, and the mass was found arising from the uterus and
infiltrating rectosigmoid junction and right distal ureter.
Also, there were few deposits in the sigmoid mesentery. As
there was no plane of cleavage between the uterus and
rectosigmoid junction, a palliative supralevator posterior ex-
enteration (hysterectomy with salpingo-oophorectomy with
low anterior resection and defunctioning ileostomy) with right

Table 3 Survival, recurrence pattern, DFS and adjuvant therapy of patients with leiomyosarcoma

Stage Age Surgery Adjuvant therapy Recurrence DFS in months OS in months Status

1 IA 40 TAH +BSO RT Lung, para-aortic nodes 52 65 Dead

2 IA 50 TAH +BSO + PLND Nil Brain 1 3 Dead

3 1B 65 TAH +BSO + PLND RT Pelvis 2 5 Dead

4 1B 45 TAH +BSO Nil Liver 2 8 Dead

5 1B 48 TAH +BSO CT Pelvis, para-aortic nodes, lung 3 3 Dead

6 1B 57 TAH +BSO Nil Pleural effusion, ascites 13 14 Dead

LMS leiomyosarcoma, OS overall survival, DFS disease-free survival, RT radiotherapy, CT chemotherapy, TAH total abdominal hysterectomy, BSO
bilateral salpingo-oopherectomy, PLND pelvic nodal dissection
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ureteric re-implantation was done. She underwent ileostomy
closure 6 weeks later and died 3 months post-surgery.

One case of adenosarcoma was managed. She underwent
the subtotal hysterectomy at a periphery hospital and referred
here. Final histopathology of the specimen revealedMullerian
adenosarcoma. Exploratory laparotomy and completion of
hysterectomy with bilateral salpingo-oophorectomy with bi-
lateral pelvic nodal clearance were done. She had an
intraabdominal recurrence in left iliac fossa at 39 months
and operated for the same and died at 56 months post primary
surgery. Details of DFS and overall survival of patients with
uterine sarcomas are given in Table 5.

The patients of leiomyosarcomawith highmitotic index (>
10/HPF) had a median survival of 8 months and those with
low mitotic rate (< 5/HPF) 3 months, although not significant
(p 0.19). Leiomyosarcoma patients with tumor less than 5 cm
(stage 1A) (34 months) had a better survival than those with
more than 5 cm (stage 1B) (6.5 months) though it was not
statistically significant (p 0.72), similarly patients less than
50 years had survival of 5.5 months, those more than 50 years
had 9.5 months although not significant (p 0.88). Survivals of
patients with leiomyosarcoma who received chemotherapy
and radiotherapy and who did not have any adjuvant therapy
did not differ significantly. Also, the performance of pelvic

nodal dissection did not confer any survival advantage in the
patient with leiomyosarcoma (Table 6). Similar stratification
could not be done in patients with ESS and adenosarcoma
because of fewer numbers and many of the above parameters
were similarly distributed.

Discussion

Uterine sarcomas represent 4–9% of all invasive uterine can-
cers [1–3]. They are aggressive tumors with poor prognosis. A
series of 42 patients from North India reported a median over-
all survival (OS) of only 6.6, 6.8, and 9.4 months, respectively,
in patients with carcinosarcoma, leiomyosarcoma, and undif-
ferentiated endometrial sarcoma [7]. Another series of 50 pa-
tients with uterine sarcomas from India reported 3-year OS of
42% for the entire group of patients (carcinosarcoma,
leiomyosarcoma, endometrial stromal sarcoma) [8]. Stage of
the disease, histopathological type, and use of postoperative
radiotherapy were found to be significant prognostic factors
for survival in this study [8]. In a population-based study from
Norway including 419 cases of uterine sarcomas, patients with

Table 4 Survival, recurrence pattern, DFS, and adjuvant therapy of patients with endometrial stromal sarcoma and adenosarcoma

Stage Age Surgery Adjuvant
therapy

Recurrence DFS in
months

OS in
months

Status

1 1A ESS 57 TAH+BSO + PLND RT+ CT Lung 10 18 Dead

2 1A ESS 55 TAH+BSO + PLND Lost to follow up

3 IVA ESS 51 Total pelvic exenteration Nil Nil 144 200 Dead due to
medical issues

4 IVB ESS 30 Supralevator posterior exenteration Nil Mesenteric deposits 4 Dead

5 1A AS 67 Completion hysterectomy + BSO + PLND Nil Pelvis 39 56 Dead

ESS endometrial stromal sarcoma, AS adenosarcoma, OS overall survival, DFS disease-free survival, RT radiotherapy, CT chemotherapy, TAH total
abdominal hysterectomy, BSO bilateral salpingo-oopherectomy, PLND pelvic lymph nodal dissection

Table 6 The various prognostic parameters in leiomyosarcoma

Parameters Median OS in months P value

PLND 4 0.3653

No PLND 11

High MI (> 10/HPF) 8 0.1944

Low MI (< 5/HFP) 3

Size < 5 cm 34 0.7213

size > 5 cm 6.5

Age > 50 years 9.5 0.8801

Age < 50 years 5.5

No adjuvant therapy 8 0.6127

RT 35

Chemotherapy 3

OS overall survival, PLND pelvic nodal dissection, MI mitotic index,
HPF high power field, RT radiotherapy

Table 5 The DFS and overall survival of patients with uterine sarcomas

DFS in months OS in months

Leiomyosarcoma 2.5 6.5

1A (n-2) 26.5 34

1B (n-4) 2.5 6.5

Endometrial stromal sarcoma 7 18

1A (n-2) 5.5 18

IVA (n-1) 144 200

IVB (n-1) 4

Adenosarcoma 39 56

1A (n-1) 39 56

One patient in stage 1A ESS was lost to follow up

OS overall survival, DFS disease-free survival
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leiomyosarcoma had a poor prognosis with a 5-year survival
of 51% for stage I and 25% for stage II, whereas all patients
with spread outside the pelvis had died within 5 years. Patients
with endometrial stromal sarcoma had a 5- and 10-year sur-
vival of 84% and 77% for stage I, 62% and 49% at stage II,
and 40% at stage III. Even for adenosarcoma at stage I, the 5-
and 10-year survivals were 76% and 61%, respectively. For all
tumor types, the stage of disease was found to be the most
important prognostic factor. In leiomyosarcomas confined to
the uterus, tumor size, and the mitotic index (MI) were signif-
icant prognostic factors, whereas the prognosis of endometrial
stromal sarcomas confined to the uterus was related to mitotic
index and tumor cell necrosis. In adenosarcomas, tumor cell
necrosis was the only significant prognostic factor [2]. In the
present series, all the 6 patients with leiomyosarcoma treated,
died of disease, withmedian survival being 34months in stage
1A, and dropping to 6.5 months in stage 1B although not
statistically significant. The mitotic index, age, adjuvant ther-
apy (chemotherapy, radiotherapy), and performance of pelvic
nodal dissection did not impact survival significantly in the
patient with leiomyosarcoma. All the patients of
leiomyosarcoma had recurrences and died of disease.

Surgical Staging

Extrafascial hysterectomy/bilateral salpingo-oophorectomy
remains the primary and standard treatment for uterine sarco-
mas stage I disease. The role of pelvic and as well para-aortic
nodal dissection is not clear in uterine sarcomas. The inci-
dences of ovarian and lymph node metastases (both pelvic
and para-aortic) in uterine leiomyosarcoma (LMS) are very
low and commonly found in patients with the extrauterine
disease [9]. Ovarian metastases were seen in 3.9% and posi-
tive nodes in 8.1% in a study. None of the factors predicted for
metastases to the ovary. Only gross extrauterine disease pre-
dicted lymph node metastasis. In addition, all of these cases
had clinically suspicious (enlarged) lymph nodes. Lymph
node dissection for uterine LMS should be reserved for pa-
tients with clinically suspicious nodes. Prophylactic nodal dis-
section (both pelvic and para-aortic) is not warranted [9].
Another study also corroborating the same findings found that
the status of nodal involvement has minimally impacted the
management of women with uterine leiomyosarcoma (LMS)
and endometrial stromal sarcoma (ESS) [10]. In line with the
above studies, the present study also demonstrated that the
addition of the pelvic nodal dissection did not confer any
survival advantage in patients with leiomyosarcoma.

In low-grade endometrial stromal sarcoma (ESS), the rela-
tively high incidence of extrauterine spread and lymph node
metastasis calls for surgical staging. Lymph node metastasis
occurs in 10 to 40% of the cases and positive lymph nodes
portend poorer survival. Late relapses can occur 10 to 20 years
after diagnosis. A study evaluating 848 patients of endometrial

stromal sarcoma found that among the low-grade endometrial
stromal sarcoma patients, the incidences of extrauterine disease
were 25%, and lymph nodemetastasis 7%. Both the univariable
andmultivariable analysis demonstrated lymph nodemetastasis
and ovarian preservation were not significant prognostic factors
for survival. Therefore, neither lymph nodemetastasis nor ovar-
ian preservation seems to affect the excellent overall survival of
these patients [11]. Another large study of 1010 woman with
ESS from the SEER database found that adding lymphadenec-
tomy or adjuvant RT to total abdominal hysterectomy and bi-
lateral salpingo-oophorectomy (TAH-BSO) did not change sur-
vival [12].

In a population-based study of 848 patients with ESS, pa-
tients with low-grade ESS stage I–II versus III–IV disease had
5 years survival of 96% vs 81% with overall mean survival
time was 188 months, and the 5-year survival rate was 92%
for the entire cohort [11]. In contrast, high-grade endometrial
stromal sarcoma mean survival time was 59 months, and the
5-year survival rate was 25% [11]. The primary treatment for
early-stage endometrial stromal sarcoma is the hysterectomy.
Lymph node dissection may offer prognostic information, but
it has not been shown to improve survival [11]. In the present
study, the median survival across all the stages in the ESS
group was 18 months, 18 months in stage 1A falling to
4 months in stage IV B disease.

Survival in patients with high-grade endometrial stromal
sarcoma tumors is related to the residual disease at the com-
pletion of initial surgery and requires an aggressive
cytoreduction. The role of systemic lymphadenectomy and
optimal adjuvant therapy remains to be defined [13].

A single institution retrospective analysis of 38 patients
with endometrial stromal sarcoma from south India is recently
published. Seventy-four percent were low-grade ESS and rest
others were high-grade ESS. At a median follow up of
28 months, the 5-year disease-free survival (DFS) and overall
survival for the entire cohort were 62.9 and 89.1%. Complete
surgical staging with adjuvant therapy had a 5 years DFS of
90% irrespective of grade, whereas incomplete staging or
avoiding adjuvant therapy could decrease DFS [14].

Addition of Adjuvant Radiotherapy

A phase III randomized study (EORTC 55874) of 224 patients
of uterine sarcomas, including 103 uterine leiomyosarcomas
patients, evaluated the role of adjuvant pelvic radiotherapy
(51Gy). No difference was found in either overall or disease-
free survival or local control for patients with uterine
leiomyosarcomas [15]. SARCGYN phase III randomized
study conducted by the French Sarcoma Group compared ad-
juvant chemotherapy followed by pelvic radiotherapy (RT)
versus RT alone in patients with completely resected stages
I–III uterine sarcoma, including high-grade endometrial sarco-
ma, uterine leiomyosarcoma (uLMS), and carcinosarcoma.
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The addition of chemotherapy to RT improved 3-year disease-
free survival (55 vs. 41%) with no improvement in 3- or 5-year
overall survival [16].

Addition of Adjuvant Chemotherapy

In a well-planned, retrospective study of 110 patients of uter-
ine sarcomas, 30% were treated with adjuvant gemcitabine/
docetaxel and 70% were observed. No significant difference
in unadjusted disease-free or overall survival was found be-
tween both the groups [17]. A recent meta-analysis [18] and
an observational cohort study from the National Cancer data-
base [19], found that adjuvant chemotherapy in early uterine
leiomyosarcoma (uLMS) did not improve outcomes in com-
parison to observation. SARC 005 trial a single-arm study
tested adjuvant gemcitabine and docetaxel followed by doxo-
rubicin in women with completely resected, high-grade uter-
ine-confined LMS and found 78% remained progression-free
at 2 years, and 57% remained progression-free at 3 years [20].

Administration of adjuvant therapy in patients with the
high-risk uterine-confined disease has not been shown to
change the outcome in the few trials that have been conducted
[21]. There is also no proven advantage of chemotherapy for
completely resected advanced stage disease, though it is com-
monly considered empirically [21].

EORTC 62012, a phase 3 randomized controlled study
evaluated single-agent doxorubicin to combination chemo-
therapy, i.e., doxorubicin and ifosfamide in locally advanced,
unresectable, or metastatic high-grade soft tissue sarcoma pa-
tients. Four hundred fifty-five patients were randomly allocat-
ed to doxorubicin or doxorubicin plus ifosfamide in a 1:1
pattern. There were 103 patients of leiomyosarcoma. The in-
tensified doxorubicin and ifosfamide regimen did not translate
in overall survival over single-agent doxorubicin [22]. Only
one prospective study investigated the role of chemotherapy
following a complete resection for advanced uterine
leiomyosarcoma. In a GOG trial, 25 women received adjuvant
gemcitabine plus docetaxel for completely resected stages I–
IV high-grade uterine leiomyosarcoma. This study, however,
did not possess a control arm, and it still remains unclear
whether treatment led to an improvement in survival [23].
The present study also found that the addition of adjuvant
chemotherapy or radiotherapy did not significantly impact
the survival in patients with leiomyosarcoma.

Therefore, in conclusion, adjuvant therapies including ra-
diation therapy, chemotherapy, and combined modalities,
have been evaluated. However, heterogeneous patient popu-
lations, small sample sizes, and the inclusion of carcinosarco-
ma, lack of standard imaging techniques for recurrence detec-
tion have severely restricted the interpretation of these studies.
Till to date, there is no properly conducted randomized or
prospective study conducted evaluating adjuvant chemother-
apy against an observation arm [21].

Therefore, in the absence of clear benefit of adjuvant che-
motherapy or radiotherapy for women with surgical stage I or
II LMS, observation remains as the standard option [21].

Hormonal Therapy for Uterine Endometrial Stromal
Sarcoma

By virtue of estrogen and progesterone receptors in ESS, hor-
mone therapy has shown to be efficacious. Gonadotrophic re-
leasing hormone (GnRH) agonists create a hypoestrogenic
state by downregulating GnRH receptors in the anterior pitui-
tary gland. Estrogen deprivation is also achieved by blocking
the last step in the biosynthesis of estrogens from androgens by
the aromatase enzyme. ESS expresses aromatase enzyme and
aromatase inhibitors such as letrozole and anastrozole can be
utilized as an adjuvant treatment. Studies have shown that es-
trogen receptor therapy (ERT)may be detrimental in low-grade
endometrial stromal sarcoma patients in early-stage ESS.
Retention of normally functioning ovaries, may not affect the
recurrence rate significantly following hysterectomy in stage I
patients [24]. Letrozole, as well as progestins, could be the first
choice of treatment for patients with recurrent or residual low-
grade ESS, which are difficult to resect as an effective alterna-
tive to radiation and chemotherapy [25]. There is no clarity in
the literature regarding the optimal usage of hormonal therapy
in completely resected recurrent uterine ESS. Some studies
suggest patients with a previous history of low-grade ESS
should not be treated with estrogens or tamoxifen. If such
history is present, withdrawal of estrogen receptor therapy or
tamoxifen is strongly advocated for disease stabilization.
Medroxyprogesterone acetate and letrozole are highly effective
for a sustained disease control in most such cases [26].

Overall, the prognosis of patients with uterine sarcomas is
poor. Due to the rarity of the disease, the studies performed
earlier were underpowered and suffer from multiple flaws,
included carcinosarcomas, and cannot be taken as benchmark
trials to base the decision. The role of adjuvant therapy includ-
ing single agent or combination chemotherapy, adjuvant ra-
diotherapy or combined radiotherapy and chemotherapy both
in early and advanced uterine sarcomas remains unclear at this
time. Also, the role of hormonal therapy in uterine endometri-
al stromal sarcomas remains to be defined. The present study
also has a number of limitations. Less number of patients,
retrospective studies, lack of pelvic nodal dissection in all
patients could contribute to the shortcoming. The need of the
day is to conduct adequately powered cooperative trials which
can define the role of neoadjuvant and adjuvant therapies.
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