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Abstract

Purpose To review the diagnostic and therapeutic procedures of patients diagnosed with Endometrial Stromal Sarcoma
(ESS) and Undifferentiated Uterine Sarcoma (USS) at our institution and investigate their clinical outcomes and factors
affecting prognosis.

Methods We retrospectively collected demographic data, preoperative diagnostic methods and therapeutic management of
patients treated for ESS and UUS between January 1995 and December 2019 at Vall d’Hebron Barcelona Hospital Cam-
pus, Spain. Overall survival and disease-free survival were calculated. Cox proportional-hazards regression models were
calculated.

Results Sixty-three patients were included in the study, of which 51(81%) had a diagnosis of ESS and 12(19%) of UUS.
Twenty patients (31.7%) were diagnosed after a previous non-oncologic surgery, and 12 of them (60%) suffered from tumor
disruption. Cytoreductive procedures were needed in 29 patients (46%), and optimal cytoreduction was achieved in 80.9%
of the patients. The median follow-up was 7.6 years (IQR=0.99-14.31). Five-year overall survival was 57.6% (44.2-68.8)
and was significantly better for low-grade ESS (LG-ESS) patients (p < 0.01). Five-year disease-free survival was 57.1%
(42.8-69.1) and was also significantly higher in LG-ESS cohort (p =0.03). After multivariate analysis histological type,
age, FIGO stage, optimal surgery and mitotic index were found significantly correlated with survival. For high-grade EES
(HG-ESS) and USS patients adjuvant radiotherapy also correlated with improved survival.

Conclusion Overall survival and disease-free survival are significantly better in patients with LG-ESS cohort. HG-ESS and
UUS show similar survival outcomes. Age, FIGO stage, optimal surgery and histological type were significantly correlated
with survival in the global cohort, whilst adjuvant radiotherapy correlated with improved survival in HG-ESS and UUS
patients.

Keywords Sarcoma - Endometrial stromal - Uterine neoplasms - Endometrial stromal tumors - Radiotherapy -
Chemotherapy - Cytoreduction surgical procedures
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are 80-90% for initial stages and decreases to 50% for
stage III-IV [1]. However, the recurrence risk is high and
characterized by late relapses, suggesting that long-term
follow-up is required [3]. The most frequent site of extra-
uterine pelvic extension is the ovaries, frequently in asso-
ciation with endometriosis [4].

HG-ESS was reintroduced in the 2014 WHO classifica-
tion as a distinct entity, after the discovery of a subset of
ESS with a YWHAE-FAM?22 gene rearrangement [5]. Pre-
viously, the stratification between LG-ESS and HG-ESS
was performed using a mitotic index over 10 figures per
10 high-power fields (HPFs), although there were contro-
versies about its correlation with clinical outcomes. More
recently, another HG-ESS subtype has been described with
alterations in the gene BCOR [6]. Patients with HG-ESS
have earlier and more frequent recurrences and are more
likely to die of this disease than patients with LG-ESS
[71, but appear to have a more favorable prognosis than
UUS [5].

UUS is a high-grade sarcoma, lacking a specific line
of differentiation, which constitutes a diagnosis of exclu-
sion [6, 8]. More than 60% of patients are diagnosed with
advanced stage diseases and associated with a very poor
prognosis [1]. A mitotic index higher than 25 mitoses per
10HPFs has a negative prognostic impact in UUS [9].

Surgery is the cornerstone of treatment for ESS [10].
The surgical protocol includes hysterectomy and debulk-
ing of macroscopic disease. The role of lymphadenec-
tomy and ovarian conservation is under debate, especially
in LG-ESS [11, 12]. In large population-based studies
lymph node metastases have been noted in less than 10%
of patients undergoing lymphadenectomy [11]. Although
lymphadenectomy contributes to FIGO staging and influ-
ences future decisions about adjuvant treatment, it does
not improve ESS prognosis, therefore not being recom-
mended in the surgical management of ESS with staging
purpose [10]. Regarding ovarian conservation, although
over 80% of LG-ESS tumors are estrogen receptor posi-
tive [12], ovarian conservation does not seem to affect
5-year overall survival of patients affected from LG-ESS
stage I [11].

Recurrences develop in 23-59% of all patients with ESS,
and 15-25% of these patients die of recurrent disease [13].
Hormonotherapies (high-dose progestins, aromatase inhibi-
tors and gonadotropin releasing hormone (GnRH) agonist)
are effective forms of hormonal treatment in patients with
advanced or recurrent ESS [1]. In contrast, there is insuffi-
cient evidence concerning the efficacy of radiotherapy and
chemotherapy in the recurrence setting [1, 11].

The aim of this study was to retrospectively investigate
clinical outcomes of patients diagnosed with ESS and UUS
in a single referral center, to deeply understand this disease
and to identify factors influencing its prognosis.

Material and methods
Study design

We performed a retrospective review of the patients treated
for ESS and UUS at Vall d’Hebron Barcelona Hospital
Campus, a referral hospital in Barcelona, Spain. This
review was approved by the Ethics Committee of the
Hospital.

We identified all the patients diagnosed of ESS ans
UUS between January 1995 and December 2019 at our
institution. We included in the analysis those patients who
were operated and completed the primary treatment at our
center. We excluded from the analysis those patients who
were not suitable for treatment with curative intention
at the moment of diagnosis. The pathology reports were
reviewed and patients were classified into three categories
according to 2014 WHO classification: LG-ESS, HG-ESS
and UUS. All the diagnostics were made by experienced
gyneco-pathologists on the basis of histological and immu-
nohistochemical features. We collected demographic data,
information about previous symptoms, preoperative diag-
nostic methods and therapeutic management.

Patients who suffered from “tumor disruption” — non-
oncological manipulation during the primary surgery
because of a lack of suspicion of neoplasm were iden-
tified. The procedure was classified as “tumor disrup-
tion” in the case of specimen morcellation (laparoscopic
myomectomy, subtotal hysterectomy, total hysterectomy
with vaginal morcellation) or in the case of specimen frag-
mentation (myomectomy or subtotal hysterectomy without
morcellation). In the case of patients diagnosed as a result
of a previous surgery without oncological suspicion, the
surgery recorded in the database was the second surgery
with oncologic intention. If the first surgery was consid-
ered oncologically optimal, and no other surgical proce-
dure was performed, this first surgery was considered for
the analysis. Information about follow-up and recurrences
was obtained from medical records, and progression-free
survival and overall survival were calculated.

Radiotherapy was administered to patients with local
pelvic and/or aortic spread of the disease (stage II, III
FIGO) and/or patients with stage I FIGO and histologi-
cal features of aggressive tumor (grade 3, necrosis, high
mitotic index and big tumor size). Chemotherapy was
administered to patients at stage III-IV FIGO, and in some
patients at initial stage with bad histological features (i.e.
patients with positive peritoneal cytology). The preferred
regimes were doxorubicin in monotherapy or ifosfamide
plus epirubicin. Hormonotherapy was indicated only to
patients with LG-ESS expressing hormone receptors in
the recurrence setting.
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Statistical analysis

All data were anonymized, and the database was closed in
March 2020. Data were subjected to a descriptive analy-
sis of the variables distributions, based on numbers and
percentages for qualitative variables, and mean (SD) or
median (interquartile range) values for quantitative variables
(depending on normality tests of the distributions). Survival
curves were plotted using the Kaplan—Meier method and
compared with the log rank test. Multivariate Cox propor-
tional-hazards regression models were then calculated.
All variables statistically significant in univariate analysis
(log rank test P <0.05) were considered in the multivari-
ate models. Variables were not considered for analysis in
the multivariable model when proportion of missing values
exceeded 10% of the observations or significant collinearity
was detected. No missing values imputation or prediction
was performed. Overall survival was calculated based on
the interval from diagnosis to patient death or last follow-up.
Disease-free survival was defined as the interval between
diagnosis and local relapse and/or distant metastasis. All sta-
tistical tests were two sided, and the threshold for statistical
significance was set at p <0.05. Analyses were performed
with Stata 14.2 (StataCorp, TX, USA).

Results
Baseline characteristics

A total of 63 patients were reviewed and included in the
study, of which 31 (49.2%) had a diagnosis of LG-ESS, 20
(31.8%) of HG-ESS and 12 (19%) of UUS. Mean age at
diagnosis was 59.1 years (SD: 13.5), being the patients in
LG-ESS cohort significantly younger than those in HG-ESS
and UUS groups (53.2y vs. 63.9y vs. 66.4y, p=0.002), and
more frequently premenopausal at diagnosis (61.3% vs. 30%
vs. 8.3%, p=0.003). Most women in both groups presented
vaginal bleeding as initial symptom (57.1%), and only 14.3%
of the patients were asymptomatic at diagnosis. The baseline
characteristics of the patients analyzed are shown in Table 1.

Diagnostic and therapeutic management

Twenty patients (31.7%) of the global cohort were diagnosed
as a result of a surgery without a suspicion of oncologic dis-
ease, and 12 of them (60%) suffered from tumor disruption.
Morcellation of the specimen occurred in four cases, being
three of them part of the LG-ESS group. Fragmentation

Table 1 Baseline characteristics
of the patients included in the

Variable

LG-ESS (n=31) HG-ESS (n=20) UUS (n=12) Total (n=63) p value

study Age [mean (SD)] 53.2(11.9) 63.9 (14.4) 66.4 (8.4) 59.1 (13.5) 0.0016*
Menopausic status at diagnosis [n (%)]
Yes 11 (35.5) 13 (65) 11 (91.7) 35 (55.5) 0.003*
No 19 (61.3) 6 (30) 1(8.3) 26 (41.3)
Unknown 1(3.2) 1(5) - 2(3.2)
First symptom [ (%)]
No symptoms 6(19.4) 2 (10) 1(8.3) 9 (14.3) 0.1147
Abdominal pain 4(12.9) 1(5) 0 (0) 5(7.9)
Non scheduled bleeding 15 (48.4) 11 (55) 10 (83.4) 36 (57.1)
Abdominal distension 1(3.2) 5(25) 0 (0) 6(9.5)
Other symptoms 309.7 0 (0) 1(8.3) 4(6.4)
Unknown 2(6.4) 15 0 (0) 3(4.8)
Previous treatment with Hormonal replacement therapy [n, (%)]
Yes 1(3.2) 1(5) 0 (0) 2(3.2) 1.000”
No 25 (80.6) 15 (75) 10 (83.3) 50 (79.4)
Unknown 5(16.1) 4 (20) 2 (16.7) 11 (17.5)
Personal oncological history [n, (%)]
No history 29 (93.6) 17 (85) 9 (75) 55 (87.3) 0.0047
Breast cancer 0 (0.00) 3 (15) 2 (16.7) 5(7.9)
Other types 1(3.2) 0(0) 1(8.3) 2(3.2)
Radiation history [n, (%)]
Yes 0 (0) 1(5) 1(8.3) 2(3.2) 0.2717
No 29 (93.5) 19 (95) 11 (91.7) 59 (93.7)
Unknown 2 (6.5) - - 2(3.1)

“ANOVA “Fisher’s exact test #Pearson’s Chi-squared test
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Table 2 Diagnostic and therapeutic approaches of the patients included in the study
Variable LG-ESS (n=31) HG-ESS (n=20) UUS (n=12) Total (n=63) p value
Diagnostic methods
Previous non-oncological surgery 14 (45.2) 2 (10) 4 (33.3) 20 (31.7) 0.040%
Preoperative in-office biopsy 11 (35.5) 8 (40) 6 (50.00) 25 (39.7)
No previous biopsy 6(19.3) 10 (50) 2 (16.7) 18 (28.6)
Tumor disruption
No disruption 24 (77.4) 18 (90) 9 (75) 51 (81) 0.805"
Morcellation 3.7 0 () 1(8.3) 4(6.3)
Fragmentation 4(12.9) 2 (10) 2 (16.7) 8 (12.7)
Histological correlation between in-office biopsies and definitive histopathology
Yes 9 (75) 2 (25) 1(16.7) 12 (46.2) 0.033"
No 3(25) 6 (75) 5(83.3) 14 (53.8)
Approach [n (%)]
Laparotomy 21 (67.7) 18 (90) 9 (75) 48 (76.2) 0.674"
Laparoscopy-assisted vaginal 3(9.8) 1(5) 1(8.3) 5(7.9)
Conventional laparoscopy 6(19.3) 1(5) 2 (16.7) 9(14.3)
Robotic-assisted 1(3.2) 0(0) 0 (0) 1(1.6)
Surgical procedures performed [n (%)]
Pelvic lymphadenectomy 17 (54.8) 10 (50) 9 (75) 36 (57.1) 0.359%
Paraaortic lymphadenectomy 5(16.1) 5(25) 541.7) 15 (23) 0.204"
Cytoreductive procedure 9(29.1) 12 (60) 8 (66.7) 29 (46) 0.027%
Optimal surgery [n (%)]
Yes 28 (90.3) 14 (70) 9 (75) 51 (80.9) 0.098"
No 2 (6.5) 5(25) 3(25) 10 (15.9)
Unknown 1(3.2) 1(5) - 2(3.2)
Adjuvant radiotherapy
Yes 10 (32.3) 8 (40) 541.7) 23 (36.5) 0.835"
No 20 (64.5) 12 (60) 7(58.3) 39 (61.9)
Unknown 1(3.2) - - 1(1.6)
Adjuvant chemotherapy
Yes 3(9.7) 8 (40) 4(33.3) 15 (23.8) 0.030"
No 27 (87.1) 12 (60) 8 (66.7) 47 (74.6)
Unknown 1(3.2) - - 1(1.6)

"Fisher’s exact test *Pearson’s Chi-squared test

of the specimen occurred in eight patients, four of them in
the LG-ESS group. Of note, 45.1% of the group of patients
affected by LG-ESS was diagnosed after a surgery per-
formed without oncologic intention.

Only 25 patients (39.7%) were diagnosed preoperatively
with a biopsy and underwent a primary procedure performed
by a gynecologic oncologic team. We observed a 46.2% cor-
relation between the preoperative biopsies and definitive
pathologic diagnosis, being this correlation significantly
higher in LG-ESS than in HG-ESS and UUS (75% vs. 25%
vs. 16.7%, p=0.033). In 18 cases (28.6%) the diagnosis was
not performed preoperatively, but there existed a high sus-
picion of oncologic disease and, therefore, the surgery was
also performed by a gynecologic oncologic team.

All patients were operated as first treatment. A laparo-
tomic approach was used in 48 patients (76.2%), while the
rest underwent a minimally invasive surgery. All patients
received a hysterectomy and bilateral adnexectomy; 36
patients also underwent pelvic lymphadenectomy (57.1%)
and 15 a para-aortic lymph node dissection (23%). There
were no differences in the performance of lymphadenectomy
between groups. Cytoreductive procedures were needed in
29 patients (46%) of the global cohort, and they were sig-
nificantly more used in patients affected by HG-ESS or UUS
(p=0.02). Optimal cytoreduction was achieved in 80.9% of
the patients of the cohort.

Radiotherapy was used similarly across the entire cohort,
regardless the histology (36.5%). Chemotherapy was more
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frequently used in HG-ESS and UUS cohort (9.7% vs. 40%
vs. 33.3%, p=0.03) (Table 2).

Pathological findings

Tumor diameter in patients affected with HG-ESS and UUS
was significantly higher than in patients affected with LG-
ESS (115 mm vs. 100 mm vs. 36 mm, p=0.005). Most HG-
ESS and UUS tumors presented necrosis at the pathologi-
cal evaluation, differently to what occurred with LG-ESS
specimens (70% vs. 91.7% vs.19.3%, p=0.01). Median
mitotic index was significantly higher in HG-ESS and UUS
compared to LG-ESS tumors (35 vs. 26.5 vs 1.5, p <0.001).
Curiously, lymphovascular space invasion (LVSI), lymph
node involvement and FIGO stage distribution were simi-
larly found across the three groups (Table 3).

Outcomes and prognostic factors

The median follow-up of the global cohort was 7.6 years
(IQR=0.99-14.31). Five-year overall survival (OS) for
the entire cohort was 57.6% (44.2-68.8) and was signifi-
cantly better for LG-ESS patients (85.9% vs. 35% vs. 30%,
p <0.01). Five-year disease-free survival (DFS) for the
entire cohort was 57.1% (42.8-69.1) and was also signifi-
cantly higher in LG-ESS cohort (78.8%) than in HG-ESS
(33.3%) and UUS cohort (30%) (p=0.03).

In univariate analysis, HG-ESS or UUS tumors, age,
FIGO stage III-IV, higher mitotic index and not receiving
an optimal surgery or receiving chemotherapy as adjuvant
treatment were associated to a worse survival. Tumor disrup-
tion was not found to impact on overall survival. After mul-
tivariant analysis, presenting HG-ESS or UUS tumors, age,
FIGO stage and optimal surgery remained as independent

Table 3 Pathological

L . Variable LG-ESS (n=31) HG-ESS n=20) UUS (n=12) Total (n=63) p value
characteristics of the patients
included in the study Tumor max diam- 36 (30-90) 115 (90-140) 100 (85-170) 90 (36-140)  0.005+
eter (mm) [median
(IQR)]
LVSI status [1 (%)]
Positive 7 (22.6) 5(25) 6 (50) 18 (28.6) 0.249
Negative 8 (25.8) 5(25) 1(8.3) 14 (22.2)
Unknown 16 (51.6) 10 (50) 5(41.7) 31(49.2)
Tumor necrosis [n (%)]
Yes 6(19.3) 14 (70) 11 (91.7) 31(49.2) <0.0017
No 17 (54.8) 3 (15) 1(8.3) 21 (33.3)
Unknown 8 (25.8) 3(15) - 11 (17.5)
Tumor hemorrhage [n (%)]
Yes 1(3.2) 4 (20) 4(33.3) 9 (14.3) 0.0100
No 20 (64.5) 10 (50) 3(25) 33 (52.4)
Unknown 10 (32.3) 6 (30) 5(41.67) 21 (33.33)
Mitotic index [median (IQR)]
1.5 (1-5) 35 (10-60) 26.5 (15-50) 10 (2-40) <0.001 +
Peritoneal cytology
Positive 2 (6.45) 5(25) 2(16.7) 9(14.3) 0.1527
Negative 18 (58.1) 8 (40) 6 (50) 32 (50.8)
Unknown 11(35.5) 7 (35) 4 (33.3) 22 (34.9)
Pelvic N1 [n (%)] Referred to patients who underwent pelvic lymphadenectomy
3(17.6) 2 (20) 3(33.3) 8(22.2) 0.8927
Aortic N1 [n (%)] Referred to patients who underwent aortic lymphadenectomy
2 (40) 0 (0) 2 (40) 4 (26.7) 04517
FIGO Stage (according to 2009 classification) [n (%)]
I 18 (58.1) 8 (40) 5(41.7) 31(49.2) 0.1947
II 5(16.1) 1(5) 0(0) 6(9.5)
11 5(16.1) 5(25) 5(4L1.7) 15 (23.8)
v 1(3.2) 3(15) 2 (16.7) 6(9.5)
Unknown 2(6.4) 3(15) 0 (0) 5(7.9)

AFisher’s exact test + Kruskall-Wallis test

@ Springer



Clinical and Translational Oncology (2021) 23:1210-1219

1215

prognostic factors for the global cohort (Table 4; Fig. 1).
In the subgroup analysis of the total HG-ESS and UUS
patients, adjuvant radiotherapy and presenting an advanced
FIGO stage at diagnosis seemed to be correlated with sur-
vival (Table 5).

Discussion

Endometrial Stromal Tumors are rare entities and scarcely
reported in literature. The optimal treatment for this condi-
tion is still a matter of debate. We report a single-institution
series of 63 patients with low-grade, high-grade stromal
sarcoma and undifferentiated uterine sarcoma, based on the
experience of a gynecologic oncology referral center.

With regard to the diagnostic procedures performed in
these patients, we observed that the majority of patients with
LG-ESS were symptomatic at diagnosis (74.2%), in accord-
ance with previous studies [14]. Notwithstanding this fact,
only 39.7% of the patients of the total cohort were diag-
nosed preoperatively by an in-office biopsy, what is also in
accordance with previous reported studies [15, 16]. LG-ESS
are often misdiagnosed as leiomyomas before tumor resec-
tion [12], and this fact supposed that in our series 45.2%
of LG-ESS patients were diagnosed after a previous sur-
gery without oncological intention. Only 35.5% of LG-ESS
patients were diagnosed by a previous endometrial biopsy,
even when the reported sensitivity of diagnostic curettage in

Table 4 Univariate and multivariate analysis of the global cohort

identifying LG-ESS is as high as 71.4% [14], although not
all these sarcomas involve the uterine mucosa. These results
make evident that endometrial preoperative biopsy should
be mandatory before a surgery for a presumed fibroid, espe-
cially in symptomatic patients. Nevertheless, we did not
observe worse outcomes in patients with tumor disruption
in the first surgery, probably due to the limited number of
cases. Higher mortality rates of uterine sarcoma have been
reported after power morcellation in different series [17,
18]. In order to overcome this concern, several investigators
proposed alternative minimally invasive techniques to tra-
ditional power morcellation, as the use of large, insufflated
bags [19]. Growing evidence supports the safety of trans-
vaginal specimen retrieval through posterior colpotomy [20]
or transvaginal scalp morcellation after hysterectomy [21].

The role of lymphadenectomy in ESS surgical manage-
ment is not conclusive. In our cohort, only 57.1% of the
patients received a pelvic lymphadenectomy and 23% a
para-aortic lymph node dissection. Lymph node involve-
ment among these patients was uncommon (17.6% in LG-
ESS, 20% in HG-ESS and 33.3% in UUS) according to
previous reported studies [3, 14, 15, 22]. In a large cohort
of patients with LG-ESS, Wang et al. reported no differ-
ences neither in recurrence-free survival nor in overall
survival after performing lymphadenectomy [11]. Seagle
et al. found that in women with HG-ESS, not perform-
ing lymphadenectomy and pathologically positive surgi-
cal margins were negative prognostic factors [23]. Other

GLOBAL COHORT Univariate analysis Multivariate analysis
Variable HR CI95% P aHR CI95% p
ESS type

LG-ESS Ref

HG-ESS+UUS 5.64 2.41-13.17 <0.001 3.60 1.42-9.11 0.007
Age 1.05 1.02-1.08 0.001 1.05 1.01-1.08 0.004
Optimal surgery 0.17 0.08-0.38 <0.001 0.28 0.10-0.81 0.019
Pelvic lymphadenectomy 0.78 0.39-1.56 0.487
Paraaortic lymphadenectomy 1.16 0.53-2.53 0.705
Approach

Laparotomy Ref 0.565

Laparoscopy 0.77 0.32-1.87
Preoperative hemoglobin 0.69 0.52-0.92 0.013 Missing values exceed 10%
Tumor max diameter 1.01 1.01-1.02 <0.001 Missing values exceed 10%
FIGO Stage

I-1v 5.59 2.61-11.98 <0.001 4.61 1.90-11.18 0.001
Adjuvant radiotherapy 0.51 0.23-1.11 0.09
Adjuvant chemotherapy 4.18 1.98-8.81 <0.001 Collinearity
Tumor disruption (any) 1.14 0.49-2.69 0.749
Any adjuvant treatment 1.39 0.66-2.94 0.384
Mitotic index 1.03 1.01-1.05 0.001 Missing values exceed 10%
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Fig. 1 Kaplan—Meier Survival curves representing the results of the univariate analysis

series and clinical guidelines report a lack of prognostic
impact of pelvic or aortic lymphadenectomy when nodes
are not macroscopically involved [10, 15, 24]. Accord-
ingly, our findings do not support routine lymphadenec-
tomy at the time of initial treatment in ESS, as it does not
seem to impact on patient’s survival. Although prospective
studies are lacking, it seems that lymphadenectomy should

@ Springer

be considered only as part of a cytoreductive procedure
[10].

Chemotherapy, radiotherapy and hormone therapy are
important adjuvant treatments for ESS and UUS patients.
Nevertheless, clinical trials have failed to show a definitive
survival benefit of adjuvant radiotherapy or chemotherapy,
surely influenced by the rarity and heterogeneity of this
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Tablg 5 .Univariate. and Variable Univariate analysis Multivariate analysis
multivariate analysis of the
HG-ESS +USS cohort HR CI95% p aHR CI95% p
HG-ESS +USS
Age 1.01 0.97-1.03 0.714
Optimal surgery 0.10 0.04-0.31 <0.001 0.27 0.13-1.73  0.270
Pelvic lymphadenectomy 0.48 0.21-1.10 0.082
Paraaortic lymphadenectomy 0.43 0.16-1.10 0.079
Approach Laparotomy (Ref)
Any laparoscopic approach ~ 2.37 0.86-6.55 0.097
Preoperative hemoglobin 0.73 0.54-0.99 0.046 Missing values exceed 10%
Tumor max diameter 1.01 1.00-1.02 0.004 Missing values exceed 10%
FIGO Stage
I-1v 3.54 1.46-8.67 0.005 4.12 1.39-12.26 0.011
Adjuvant radiotherapy 0.23  0.09-0.59 0.002 0.18 0.06-0.56  0.003
Adjuvant chemotherapy 2.00 0.89-4.53 0.095
Tumor disruption (any) 1.08 0.40-2.94 0.877
Mitotic index 1.02 0.99-1.04 0.083

disease [25]. In our study we observed a benefit in overall
survival after administering radiotherapy to the HG-ESS
and UUS cohort as previously reported in other series [15,
23]. Based on retrospective and scarce cohorts, adjuvant
chemotherapy has shown no benefit on survival of patients
with LG-ESS [23, 26]. However, in HG-ESS and UUS
patients the use of adjuvant chemotherapy has been cor-
related with improved disease-free survival in early-stages
[15, 25], although we did not observe this survival benefit
in our patients. Hormonal treatments have been considered
effective as adjuvant treatment of LG-ESS and in recur-
rent tumors [24, 27]. A recent meta-analysis on hormone
therapy including 315 LG-ESS patients concluded that it
could reduce the risk of recurrence only in patients with
FIGO stage I-II, without having a benefit on overall sur-
vival [28]. However, the optimal dose, regimen and dura-
tion of hormonal treatment are not well established.

Regarding prognostic factors, many studies intended to
identify those with higher impact on patient’s survival. In
our work, we found that older age, advanced FIGO stage
and higher mitotic index had a negative impact on overall
survival, while optimal surgery was associated with a bet-
ter prognosis in the global cohort. In the study published
by Kyriazoglou et al. analyzing 61 patients with uterine
sarcoma of different histologies, increased mitotic index
was described as the only recognized independent signifi-
cant prognostic factor in the multivariate analysis [29]. A
recent report by Hardell et al. demonstrated the prognostic
value of mitotic index cut-off (of 25 mitoses/10 high power
fields) in UUS in an independent cohort of 40 patients [9].
They concluded that the subgroup of patients with lower
mitotic index can achieve long-term survival.

The main limitation of the present study is its retrospec-
tive design and the reduced number of cases included in the
cohort, even though we are a referral center and reported
the cases of the past 25 years. This fact prevented us from
obtaining information that could also impact on patient’s
survival, as the performance status or other analytical
parameters. The long period of inclusion implies that the cri-
teria for the use of adjuvant therapies were probably different
along the cohort. Furthermore, patients were diagnosed and
treated according to morphologic and immunohistochemi-
cal features of the tumors, but without molecular studies.
The recently described genotype classification to diagnose
HG-ESS was used only in few, recent cases. In the same
way, UUS represents a heterogeneous subset of sarcomas in
which molecular analysis could define diagnostic categories
that also could benefit from specific targeted treatments. As
a strength of our work, we must take into account that all the
diagnoses were performed by the same experienced team of
expert gyneco-pathologists. What is more, our study throws
some light on clinical and prognostic characteristics of UUS
affected patients, as they have been scarcely reported across
the literature.

As a conclusion, overall survival and disease-free survival
were significantly better in patients with LG-ESS, while
HG-ESS and UUS showed similar survival outcomes in our
cohort. Age, FIGO stage, optimal surgery and mitotic index
were significantly correlated with survival in the global
cohort, and adjuvant radiotherapy correlated with improved
survival in HG-ESS and UUS patients. We did not observe
worse outcomes in patients with tumor disruption in the ini-
tial surgery, probably due to the limited number of cases.
The present cohort represents one of the largest retrospective
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series of a single center reported in literature. Given that
endometrial stromal tumors are rare entities, the evidence
regarding their diagnostic and therapeutic management is
mainly based on retrospective, scarce series, as prospective
trials are difficult to launch. In this specific scenario, we
consider that our experience could provide limited but sig-
nificant evidence to improve the quality of the assistance of
these patients.
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