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ABSTRACT

Background: Uterine sarcomas are rare malignant tumors histologically categorized into high-grade and lowgrade sarcomas (HGS & LGS).
Objective: To examine the prognostic relevance of clinicopathological and immunohistochemical features for this
rare group of tumors.
Methods: Clinicopathological data including age, follow-up, parity, tumor cell type, lymphovascular invasion,
nuclear grade, stage and mitotic index was obtained for 28 cases treated at our institute. HGS (n=22) included 11
each of leiomyosarcoma (LMS), and carcinosarcoma (CS). LGS (n=6) included 3 each of Müllerien adenosarcoma
(MAS) and endometrial stromal sarcoma (ESS). Sections were immunostained with antibodies for p53, Bcl-2, ER,
HER-2 and c-Kit. The data was statistically analyzed for association between these factors and disease-free
survival.
Results: Twelve (42.9%) patients with HGS died of the disease and none died among LGS. Descriptive analysis
revealed a statistically significant association between death and HGS (p=0.024), sarcomas with nuclear grade 3
(p=0.029), mitotic index > 60 (p=0.016) and presence of lymphovascular invasion (p=0.028). More than 80% of the
patients with recurrence were diagnosed with HGS. Median overall survival time was 70 months. The2, 5- and
10-year survival rates were 65%, 58% and 43% respectively. No statistically significant association was observed
between survival times and histologic types of sarcoma (p=0.204) but stage 1 and 2 had a better survival
compared to stage 3 and 4. Over expression of P53 was only found in 4 cases of CS; and complete membranous
staining for Her-2 was also only observed in CS tumors (n=6). ER positive staining was found in all MAS and ESS
tumors only. C-kit positive expression was observed in 8 cases, 7 of which were from HGS group.
Conclusion: This study reconfirms HGS being aggressive tumors with short survival rate. Greater mitotic index
and nuclear grade, tumor cell type and vascular invasion are important prognostic indicators of survival.
Key Words: Uterine sarcomas; prognostic factors; immunohistochemistry, survival, mitotic index

Introduction

An estimated 11.4% of all new cases of female cancers
in 2013 were of the genital tract, and less than 1%
among these were observed to be uterine sarcomas.1
They represent 3-7% of all uterine cancers globally
with the highest incidence in Norway, where 9.7% of
uterine malignancies were sarcomas.2,3
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Uterine sarcomas are rare tumors, which makes their
early diagnosis, treatment and prognosis more
challenging and unpredictable. Uterine sarcomas can
be histologically divided in to high grade and lowgrade sarcomas. Subgroups of high grade are
leiomyosarcomas (LMS), carcinosarcomas (CS) also
known as malignant mixed Müllerien tumors
(MMMT) and other rare undifferentiated uterine
sarcomas. Similarly, the subgroups of low grade
include endometrial stromal sarcomas (ESS),
Müllerian adenosarcomas (AS) and other rare tumors.
It has been reported that CS and LMS account for
about 40% each of all cases, ESS for 10-15%, and
undifferentiated sarcomas for 5-10% of cases.4 LMS
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and ESS are considered as monophasic pure sarcomas
and CS (MMMT) as biphasic sarcomas with combined
features of carcinoma and sarcoma.5 Although it has
been classified since 2002 as dedifferentiated subtype
of endometrial carcinoma CS is still included in many
recent sarcoma studies and review articles.6,7 We also
included CS in the high grade sarcoma group in this
study. Traditionally, staging of uterine sarcomas
follow the 1988 International Federation of
Gynecology and Obstetrics (FIGO) staging system.
However, a new international FIGO classification and
staging system has been developed to take account of
the differences of behavior between these tumor
subtypes.8
Most uterine sarcomas present between the ages of 40
and 60 years. The majority of these neoplasms are
aggressive with poor prognosis.9 Various studies have
shown an overall survival between 17.5 % and 54.7%
at five years(6) and less than 50 % at 2 years even
when they are detected at an early stage (stage I). The
prognosis varies based on the histological subtypes as
low-grade sarcomas are reported to be less aggressive
than high grade, whereas undifferentiated tumors
have very poor outcome. Additionally, despite being
aggressive and associated with adverse prognosis,
LMS has been associated with most unpredictable
outcome.10, 11
The rarity and diversity of uterine sarcomas has led to
identification of no clear prognostic factors that are
predictive of outcome, particularly since prognosis
varies considerably between the different subtypes.
Clinicopathologic factors of tumor grade, cell type,
mitotic index, and surgical stage have been reported to
help predict the survival outcome but alone have
proved to be insufficient to make prognosis more
predictable.
Immunohistochemistry
(IHC)
of
biomarkers including P53 and Bcl-2, and receptor
proteins (c-Kit, ER, and HER-2) have been analyzed
for their association with overall survival of patients
with uterine sarcomas. Expression of these biomarkers
has been used in conjunction with pathological tumor
classifications for predicting the behavior of the tumor,
though the data is still not definitive. TP53 is the most
important tumor suppressor gene, responsible for
preventing tumor development by regulation of cell
cycle. Mutant forms are responsible for inability to
arrest cell cycle in case of DNA damage and leads to
tumor development. This mutant form accumulates in
the tumor cells and can easily be detected by IHC.10,12
Bcl-2 (B-cell lymphoma 2) is a pro-apoptotic protein
responsible for inducing apoptosis in cells with
irreversibly damaged DNA. Mutant forms of coding

genes lead to their inability to induce apoptosis and
hence tumor development. Poor prognosis of LMS has
been associated with over-expression of the P53
protein while Bcl-2 expression is correlated with a
more favorable outcome.9,13,14 The receptor proteins
including estrogen receptor (ER), human epidermal
growth factor receptor-2 (HER-2) and stem cell factor
receptor (c-Kit/CD117) are responsible for growth of
tumor cells and thus are ideal candidates for assessing
prognosis and outcome.
As the prognosis has remained unchanged in recent
decades, this retrospective study aimed at examining
the prognostic relevance of clinical, pathological and
immunohistochemical features for uterine sarcoma by
assessing their correlation with overall and diseasefree survival.

Methods

Data was collected from the database for a total of 30
patients with uterine sarcoma who were treated at our
institute, between 1994 and 2006. Two patients were
excluded due to wrong diagnosis and insufficient
clinicopathologic data. The study was approved by the
local ethical committee at our institute. The mean age
of our sample was 54 years; median age was 58 years
(range from 22 to 79 years) with 57.1% of the patients
were menopausal at the time of diagnosis. The mean
and median follow up time were 31 months and 11
months respectively (range from 1 to 120 months). The
detailed clinical characteristics are listed in Table S1.
The final diagnosis was confirmed on surgical
specimen for all patients. Twenty-four patients
underwent staging laparotomy. The time of
hysterectomy with staging or biopsy was considered
as time of diagnosis. In our sample, there were 22
cases of high-grade sarcomas, including11 cases of
leiomyosarcoma (LMS) and 11 cases of carcinosarcoma
(CS). Six cases were of Low-grade sarcomas including
3mullerianadenosarcoma (MAS) and 3 endometrial
stromal sarcoma (ESS). Tumor stage was determined
using FIGO staging classification for uterine
carcinomas.15 Among our sample of 28 cases, 17
(60.7%) were of stage I and II and 11(39.3%) were of
stage III and IV (Table 1).
Surgery was the first-line of treatment, with total
abdominal hysterectomy (TAH) and bilateral
salpingo-oophorectomy (BSO) as the primary
treatment for 50% of the patients, and with the
additional removal of lymph node for 17.8% of the
patients. 10.7% of patients had sub-total abdominal
hysterectomy. Chemotherapy was given in 25% of the
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patients, and radiotherapy in 39.2% of the cases (Table
S1).
Table 1: Clinicopathologic characteristics of uterine sarcomas in 28 patients
All
LMS
CS
MAS
ESS
Characteristics
(n = 28)
(n = 11)
(n = 11)
(n = 3)
(n = 3)
FIGO Stage
I
16 (57.1%)
6 (54.5%)
5 (45.5%)
3 (100%)
2 (66.7%)
II
1 (3.6%)
0
1 (9.1%)
0
0
III
3 (10.7%)
3 (27.3%)
0
0
0
IV
8 (28.6%)
2 (27.3%)
5 (45.5%)
0
1 (33.3%)
Tumor Grade
Low Grade
6 (21.4%)
0
0
3 (100 %)
3 (100%)
High Grade
22 (78.6%)
11 (100%)
11 (100%)
0
0
Lymphovascular invasion
Yes
14 (50%)
6 (54.5%)
5(45.5%)
0
3(100%)
No
9 (32.1%)
4(36.4%)
3(27.3%)
2 (66.7%)
0
Not reported
5 (17.9%)
1(9.1%)
3(27.3%)
1 (33.3%)
0
Mitotic index
0 – 10
6 (21.4%)
0
0
3 (100%)
3 (100%)
>10
22 (78.6%)
11(100%)
11(100%)
0
0
CS, carcinosarcoma; ESS, endometrial stromal sarcoma; FIGO, International Federation of Gynecology
and Obstetrics; LMS, leiomyosarcoma; MAS, müllerien adenosarcoma
Out of the 28 Patients, paraffin blocks for
immunohistochemical analysis were only available for
24 tumors. Sections of paraffin blocks were
immunostained with antibody clones for biomarkers
P53 (DO-7 from Dako, CA USA), Bcl-2(124 from Dako,
CA USA) and receptor proteins c-Kit (9-7 from
Ventana, Roche diagnostics USA), ER (SP1 from
Ventana, Roche diagnostics USA), and HER-2 (4B5
from Ventana, Roche diagnostics USA). For P53,
staining was considered negative if less than 10% of
nuclei are stained and wild type expression if weak or
patchy
staining
of
10%-50%
are
stained.
Overexpression was identified when there was diffuse
strong nuclear staining of more than 50% nuclei.12 For
Bcl-2 expression, it was considered positive if
cytoplasmic immunoreaction was observed in 50% or
more of tumor cell.14 Her-2 immunostaining was
considered negative (0 and 1+) if there was no staining
or weak staining involving only part of membrane in
more than 10% cells. It was considered positive if there
was weak to moderate staining of complete membrane
(2+) or if there was strong staining of the complete
membrane (3+)(16).For ER, no or weak to moderate
staining (0 to 2) was considered negative while strong
and diffuse staining (3) was considered positive.17 For
c-Kit expression was classified from 0 to 2 if there was

no staining or mild to moderate and 3 if there was
strong staining.18
Data are presented as proportions and were compared
using the χ2 or Fischer’s exact test. Primary outcomes
were disease recurrence and overall survival. KaplanMeier method was used to construct survival curves
which were compared using the log-rank test.
Variables included in the statistical analysis were age,
duration of follow-up, parity, menopausal status,
tumor cell type, lymphovascular invasion, nuclear
grade, stage and mitotic index, along with
immunohistochemistry results for biomarkers (p53,
Bcl-2, c-Kit, ER, and HER-2). All tests were two-sided
and a p value of ˂ 0.05 was considered statistically
significant.

Results

For 28 patients diagnosed with uterine sarcoma the
mean follow-up time was 30 months (range from 1 to
120 months). However, for those who survived, the
mean follow-up time was 35 months (range from 1 to
79 months). In our sample, 39.3 % of the cases were
leiomyosarcoma (LMS), 39.3 %carcinosarcoma (CS),
10.7 % müllerien adenosarcoma (MAS) and 10.7 %
endometrial stromal sarcoma (ESS). Sixteen patients
were at stage I, 1 at stage II, 3 patients were stage III
and 8 patients had stage IV tumor. The further
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stratification of tumor stage based upon histological
subtypes are given in Table 1. High grade tumors were
identified in 78.6% patients and 21.4% had low grade
tumors. All patients with LMS and CS had high grade
tumors, while patients with MAS and ESS had low
grade tumors. More than 75% cases had mitotic index
greater than 10 per 10 HPF and all patients belonged
to high grade sarcoma group (LMS and CS). Contrary
to this, all patients from low grade sarcoma group
(MAS and ESS) had mitotic index less than 10 per 10
HPF. Lymphovascular invasion was found in half of
our sample, involving 54.5% of LMS patients, in 45.5%
of CS patients, and in all ESS patients. However, no
lymphovascular invasion was found in any of the
MAS patients. (Table 1)
Descriptive statistical analysis of death and recurrence
revealed a statistically significant association between
high grade sarcomas (p=0.024), sarcomas with nuclear
grade 3(p=0.029), mitotic index > 60 (p=0.016) and
presence of lymphovascular invasion (p=0.028) with
death in patients with uterine sarcoma. Table S2 gives
a detailed description of the death and recurrence
descriptive analysis. No significant association of any
variable was found with recurrence.
All patients (12), who died had high grade sarcoma
(HGS) and among living patients (16), ten were HGS.

Similarly, more than 80% of the patients with
recurrence were diagnosed with HGS. It was also
observed that all dead patients had grade 3 sarcomas
and most of the patients in which disease recurred also
had grade 3 tumors. Among dead patients most were
stage 4 followed by stage 1, while among living
patients’ stage 1 was the predominant followed by
stage 4. Recurrence was equal among these two stages.
Most of the dead cases had mitotic index > 30 and
most of the living patients had mitotic index < 30.
Most of the patients with no recurrence also had
mitotic index < 30. Lymphovascular invasion was
predominant among patients with recurrence or
death.
For all patients the median overall survival time was
70 months. The 2, 5 and 10-year survival rates were
65%, 58% and 43% respectively. There was no
statistically significant association between survival
times and histologic types of sarcoma (p=0.204). There
was no association between survival time and stages
of sarcomas (p=0.266), however, stage 1 and 2 had a
better survival (70 months) compared to stage 3 and 4
(14 months); Figure 1 depicts this relationship,
employing Kaplan/Meier curve. The median time to
recurrence in our sample was 7 months.

Figure 1. Kaplan/Meier curve for survival rate and times stratified
according to Stage of disease (Solid line: stage 1 or 2, dotted line
stage 3 or 4)
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Immunohistochemistry data was available for twentyfour of the patients, and the biomarkers p53, Bcl-2, ER,
c-kit and Her2 were analyzed in this study and are
presented in Table S3. Positive overexpression of P53
was only found in 4 cases of CS; there was no P53
overexpression (wild type expression) seen in any of
the other tumor subtypes. Complete membranous
staining for Her-2 (3+) was only observed in CS
tumors (6 cases in total). ER positive staining was
found in all MAS and ESS tumors (total of 3 and 2
cases, respectively), however no ER staining was seen
in LMS or CS tumors. However, positive Bcl-2
expression was seen in six cases of CS, four cases of
LMS, three cases of MAS, and one case of ESS. For ckit, positive expression was observed in 8 cases, 7of
which were from high grade sarcoma group (4 from
CS and 3 from LMS tumors). Only one tumor from
ESS stained positive to C-Kit and none from MAS.
No significant association was observed between the
immunohistochemical expression and recurrence and
survival.

Discussion

Uterine sarcomas are rare, aggressive and
heterogenous malignant tumors with poor prognosis
and14 Sarcomas have been reported to be a rare entity
even among populations with a high incidence of
uterine malignancies.19 This rarity and heterogeneity
have led to difficulty in identification of prognostic
markers. Therefore, studies have been focused on
establishing a consensus on these risk factors, in order
to make the outcome more predictable. This study was
another effort in this direction, as it evaluated
prognostic relevance
of prospective clinical,
pathological and immunohistochemical risk factors
and their influence on survival.
This study included 28 patients who were treated at
our hospital during a period of 12 years. The
distribution of different histological types in our
sample was similar to what has been reported earlier
by Koivisto-Korander et al.6 On the other hand studies
have reported increased frequency of LMS compared
to other sub types (12, 20).The histologic diagnosis in
this study was initially made or suspected on biopsy
specimen for most of the patients but final diagnosis
was confirmed on surgical specimen for all patients.
Twenty four out of 28 patients also underwent staging
laparotomy.
At diagnosis, the median age of our sample (58 ears)
was almost the same as reported in similar studies by
Koivisto-Koranderet al and Denschlag et al. On the

other hand, the median follow up period in this study
(11 months) was significantly shorter than what has
been reported by Koivisto-Korander et al which was
41 months. This may indicate a strict follow up
regimen. This may be the reason for a lower
recurrence rate in our cohort (21.4%) compared to
Koivisto-Koranderet al, who reported a recurrence
rate of 50% (6). Sagae et al reported a greater
recurrence rate among LMS (60%) followed by the CS
(43.5%) and least among ESS (30%) (21). Contrary to
these reported findings, our study observed highest
recurrence among ESS (33.3%) followed by CS (27.3%)
and least recurrence was observed for LMS (18.2%).
About 54.5 % of LMS tumors were stage 1 compared
to 45.5 % among CS and only 27.3 % of LMS tumors
were stage 4 compared to 45.5 % of CS tumors. This
may explain the greater incidence of recurrence
among CS compared to LMS. On the other hand, the
highest incidence of recurrence among EES tumors is
an interesting finding as only 1 out of 4 tumors were
stage 4 and remaining 2 were stage 1. This may be a
result of genetic and molecular aberrations in this
tumor as reported by Tsuyoshi et al.22 A smaller
sample size with only 3 EES tumors in a sample of 28
can be another reason and this finding may be
incidental. In our sample of 28 tumors, 61 % were
stage 1 and 2, while 39 % were stage 3 and 4 tumors.
Despite having a significant percentage of tumors
belonging to stage 3 and 4, the recurrence rate of 21.4
% indicates better diagnosis, appropriate treatment
and strict compliance of follow up. Surgery was the
main form of treatment in our patients (78.5 %), along
with it 25 % underwent chemotherapy and 39.2 %
radiotherapy. Among the patients in which recurrence
occurred, all underwent surgery, with 3 treated with
additional radiotherapy and 1 with chemotherapy.
Although majority of our patients were alive with
disease, a substantial number died as well (42.8%) and
among these were 63.6 % of all CS patients, 45.5 % of
all LMS patients. None of the patients with ESS or
MAS died. Although our recurrence rate was low,
death percentage was significant. The aggressive
nature of the disease is evident from the fact that a
significant percentage died due to disease. Studies
which have reported a better survival rates, also had a
greater proportion of tumors belonging to stage 1 or 2
(77.8 %) (21). In our study comparatively a lower
percentage was stage 1 or 2. This variation and
heterogeneity of these tumors make the outcome
unpredictable and therefore identification and
consensus on prognostic factors is extremely
important.
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We report an improved 2, 5- and 10-years overall
survival rates (65%, 58% and 43% respectively) in this
study compared to 62%, 51% and 38% as reported by
Koivisto-Korander et al. The median survival time
although was not significantly different among the
two studies (70 months and 65 months respectively).
We did not observe a statistically significant influence
of histologic types and stage of disease on the overall
survival, but it was observed that median survival for
LMS (120 month) was much greater than median
survival for CS (30 months) (Figure 1). This finding is
in line with the study by Kim et al who also reported
better survival with LMS tumors and contradict to
Evan at al.23 Similarly, we report that median survival
of stage 1 and 2 tumors is 5 times better than that of
stage 3 and 4 tumors (Figure S2).
The importance of age, duration of follow-up, parity,
menopausal status, tumor cell type, lymphovascular
invasion, nuclear grade, stage and mitotic index,
immunohistochemical biomarkers (p53, Bcl-2, c-Kit,
ER, and HER-2) has already been established as
important prognostic factors.14,24,25 Our analysis of
these factors revealed significant association of high
nuclear grade, mitotic index greater than 60, and
lymphovascular invasion with poor survival. Kim et al
also reported association of mitotic index and tumor
grade with overall survival.12 None of the
Immunohistochemical markers were found to be
associated with overall survival. TP53 is a tumor
suppressor gene and Cancer Genome Atlas (TCGA)
Research Network has reported mutations and
deletions in TP53.26 Kim at al has also reported
association of poor survival with overexpression of
P53 protein. In our study only 16.7% tumors were
positive for P53 over-expression and all of them were
CS tumors. On the other hand, Bcl-2 has been reported
to be associated with better outcome.14 In our study
58.3% of all tumors stained positive for Bcl-2 and 100%
of the MAS tumors were positive. The protective proapoptotic effect Bcl-2 may be an explanation of our
observation that MAS tumors were all low grade,
stage 1, without lymphovascular invasion and none of
these tumors recurred nor any of MAS patients died.
The strength of this study includes precise diagnosis
on surgical specimen from all patients, use of 5
immunohistochemical
markers
along
with
clinicopathologic parameters and analysis of overall
survival along with death and recurrence statistics.
The limitation of this study is small sample size
despite of retrospective analysis of uterine sarcoma
cases over a period of 12 years. This shows the rare
nature of this neoplasm.

We conclude that this study confirms the previously
reported findings of high-grade uterine sarcomas
being aggressive tumors with relatively short survival
rate. Greater mitotic index and nuclear grade, tumor
cell type and vascular invasion are the most important
prognostic indicators of survival. Though not
observed to be significant in this study, ER, p53, c-Kit,
and HER 2 can be useful ancillary tools to discriminate
between high grade and low-grade uterine sarcoma in
difficult cases and their analysis in larger study
samples is highly recommended.
Conflict of Interest: Authors declare no conflict of
interest.
Grant Support & Financial Disclosures: None.
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Table S1: Clinical characteristics of 28 uterine sarcoma patients
Characteristics

All
(n = 28)
54 (16.2)

LMS
(n = 11)
50 (14.2)

CS
(n = 11)
65 (11)

MAS
(n = 3)
47 (22.2)

ESS
(n = 3)
36 (11.6)

Mean age in years (SD)
Menstrual status
Menopause
16 (57.1%)
4 (36.4%)
10 (90.9%)
2 (66.7%)
0
Pre-menopause
2 (7.1%)
2 (18.2%)
0
0
0
Menorrhagia
7 (25%)
3 (27.3%)
1 (9.1%)
1 (33.3%)
2 (66.7%)
Post-partum
1 (3.6%)
1 (9.1%)
0
0
0
Unknown
2 (7.1%)
1 (9.1%)
0
0
1 (33.3%)
Parity
0
3(10.7%)
2(18.2%)
0
0
1(33.3%)
1-4
5(17.9%)
0
3(27.3%)
1(33.3%)
1(33.3%)
≥5
20(71.4%)
9(81.8%)
8(72.7%)
2(66.7%)
1(33.3%)
Surgery
TAH & BSO
14 (50%)
5 (45.5%)
5 (45.5%)
2 (66.7%)
2 (66.7%)
TAH, BSO, & LN
5 (17.8%)
3 (27.3%)
2 (18.2%)
0
0
Sub TAH
3 (10.7%)
2 (18.2%)
1 (9.1%)
0
0
Biopsy only
6 (21.5%)
1 (9.0%)
3 (27.3%)
1 (33.3%)
1 (33.3%)
Chemotherapy
Yes
7 (25%)
3(27.3%)
3 (27.3%)
0
1 (33.3%)
No
19 (68%)
7(63.6%)
8 (72.7%)
3 (100%)
1 (33.3%)
Unknown
2 (7.1%)
1 (9.1%)
0
0
1 (33.3%)
Radiotherapy
Yes
11 (39.2%)
4 (36.4%)
6 (54.5%)
1 (33.3%)
0
No
15 (53.6%)
6(54.5%)
5 (45.5%)
2 (66.7%)
2 (66.7%)
Unknown
2 (7.1%)
1 (9.1%)
0
0
1 (33.3%)
Follow up
Mean time (month)
31
27
27
48
35
Outcome
DOD
12 (42.8%)
5 (45.5%)
7 (63.6%)
0
0
AWD
16 (57.1%)
6 (54.5%)
4 (36.4%)
3 (100%)
3 (100%)
Recurrence
Yes
6 (21.4%)
2 (18.2%)
3 (27.3%)
0
1 (33.3%)
No
18 (64.3 %)
6 (54.5%)
8 (72.7%)
3 (100%)
2 (66.7%)
Unknown
4 (14.3%)
3 (27.3%)
0
0
0
AWD, alive with disease; BSO, bilateral salpingo-oophorectomy; CS, carcinosarcoma; DOD, died of disease;
ESS, endometrial stromal sarcoma; LMS, leiomyosarcoma; LN, lymph nodes; MAS, müllerien adenosarcoma;
SD, standard deviation; TAH, total abdominal hysterectomy;
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Table S2: Descriptive analysis of clinicopathologic parameters with death and recurrence in 28
Sarcoma patients
Variable
Death
Recurrence
Dead
Alive
Yes
No
p-value
p-value
n=12 (42.9%) n=16 (57.1%)
n=6 (21.4%) n=22 (78.6%)
Sarcoma Grade
High
12(100%)
10(62.5%)
0.024
5(83.3%)
17(77.3%)
1.0
Low
0
6(37.5%)
1(16.7%)
5(22.7%)
Nuclear Grade
1
0
5(31.3%)
1(16.7%)
4(18.2%)
2
0
1(6.2%)
0.029
0
1(4.5%)
1.0
3
12(100%)
10(62.5%)
5(83.3%)
17(77.3%)
Stage
1
4(33.3%)
11(68.8%)
2 (33.3%)
14(63.6%)
2
1(8.3%)
0
1(16.7%)
0
0.22
3
1(8.3%)
2(12.5%)
0.12
1(16.7%)
2(9.1%)
4
6(50%)
3(18.7%)
2 (33.3%)
6(27.3%)
Mitotic Index
<30
5(41.7%)
12(75%)
3 (50%)
14(63.6%)
30-60
2(16.6%)
4(25%)
0.016
2 (33.3%)
4(18.2%)
0.8
>60
5(41.7%)
0
1(16.7%)
4(18.2%)
Lymphovascular invasion
Yes
7(58.3%)
7(43.8%)
5(83.3%)
9(40.1%)
No
1(8.3%)
8(50%)
0.028
1(16.7%)
8(36.3%)
0.25
Unknown
4(33.3%)
1(6.2%)
0
5(22.6%)
Parity
<5
3(25%)
4(25%)
1.0
2(33.3%)
4(18.2%)
1.0
>5
9(75%)
12(75%)
4(66.7%)
16(72.7%)
Unknown
0
0
0
2(9.1%)
Table S3: Immunohistochemical analysis of patients among the different types of
uterine sarcomas
All
CS
LMS
MAS
ESS
Biomarker
(n = 24)
(n = 10)
(n = 9)
(n = 3)
(n = 2)
p53
Over Expression
4 (16.7%)
4(40%)
0
0
0
Negative
20(83.3%)
6(60%)
9(100%)
3(100%) 2(100%)
ER
Positive
5(20.8%)
0
0
3(100%) 2(100%)
Negative
19(79.2%) 10(100%)
9(100%)
0
0
Bcl-2
Positive
14(58.3%)
6(60%)
4(44.4%)
3(100%)
1(50%)
Negative
10(41.7%)
4(40%)
5(55.6%)
0
1(50%)
Her2
Positive (3+)
6(27%)
6(60%)
0
0
0
Negative
18(75%)
4(40%)
9(100%)
3(100%) 2(100%)
C-kit
Positive
8 (33.3%)
4 (40%)
3 (33.3%)
0
1 (50%)
Negative
16 (66.7%)
6 (60%)
6 (66.7%) 3 (100%) 1 (50%)
LMS, leiomyosarcoma; CS, carcinosarcoma; ESS, endometrial stromal sarcoma;
MAS, müllerien adenosarcoma
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