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• Patients with p53abn endometrial cancer showed the highest rate of positive peritoneal cytology.
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Objective. The prognostic significance of positive peritoneal cytology in endometrial cancer has long been de-
bated. In 2009, the Fédération Internationale de Gynécologie et d'Obstétrique (FIGO) removed cytology as a stag-
ing criterion from the endometrial cancer staging system.However, there is still evidence that positive peritoneal
cytologymay decrease survival among patients with endometrial cancer. The aim of this study was to determine
the prognostic significance of positive peritoneal cytology among the different molecular subgroups.

Methods. This study included patients with endometrial cancer who underwent primary surgical treatment
between 2004 and 2015 at the BernUniversityHospital, Switzerland,withmolecular classification of the primary
tumor and peritoneal cytology performed.

Results. A total, 250 patients with endometrial cancer were enrolled. Peritoneal cytology was assessed in 206
patients, of whom 24% were positive: 25% of the POLEmut, 16% of the MMRd, 41% of the p53abn, and 24% of the
NSMP cases. Themean follow-upwas 128.7months. Presence of positive peritoneal cytologywas associatedwith
significantly decreased mean recurrence-free and overall survival in patients with p53abn (p = .003 and p =
.001) and NSMP (p = .020 and p = .049) endometrial cancer. In multivariable Cox regression analysis, positive
peritoneal cytology remained an independent predictor of recurrence (p= .033) and death (p= .008) in p53abn
endometrial cancer patients.

Conclusion. Positive peritoneal cytology is associated with worse oncologic outcomes in NSMP and p53abn
endometrial cancer and remains an independent predictor of recurrence and death in patients with p53abn en-
dometrial cancer.

© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

Endometrial carcinoma is one of themost commonmalignant gyne-
cological cancers with a worldwide incidence of 382′000 cases annually
d Gynecology, Bern University
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genthaler).
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[1]. Especially in high-income countries, its incidence is increasing due
to the greater prevalence of its risk factors, including obesity, metabolic
syndrome, and age [2]. In general, endometrial cancer has a favorable
prognosis, with an overall 5-year survival rate of 80% [3]. Despite its
commonly beneficial outcome, about 18% of endometrial cancer pa-
tients experience recurrence, and in these patients, treatment options
are limited, andmortality remains high [4,5]. Due to the good prognosis
of this disease, it is not only of great importance to identify patientswith
the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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aggressive tumor biology and poor outcomes despite optimal treatment
but also patients whomay not benefit from adjuvant treatment and are
currently over-treated.

Positive peritoneal cytology, defined as the presence of malignant
cells in the peritoneal washing collected during staging surgery, is sus-
picious for microscopic peritoneal metastasis and spreading outside
the uterine cavity. Peritoneal cytology is highly predictive of survival
in multiple gynecological malignancies [6]. In early-stage endometrial
cancer, the prognostic importance of positive peritoneal cytology has
long been debated [7]. In 2009, the Fédération Internationale de
Gynécologie et d'Obstétrique (FIGO) removed cytology as a staging cri-
terion from the endometrial cancer staging system and positive cytol-
ogy has to be reported separately without changing the stage [8].
Nonetheless, multiple studies have shown an association of positive
peritoneal cytology with decreased survival in patients with endome-
trial cancer [9–12]. Furthermore, treatment of patients with positive cy-
tology with adjuvant chemotherapy was associated with increased
survival [9].

The understanding of endometrial cancer at the molecular level has
seen an incredible evolution over the past decade. In 2013, The Cancer
Genome Atlas (TCGA) collaborative endometrial project determined
four molecular subgroups [13]. This was further developed into a sim-
plified molecular classifier called the Proactive Molecular Risk Classifier
for Endometrial Cancer (ProMisE), which identifies four molecular sub-
types: polymerase epsilon ultramutated (POLEmut), mismatch repair
deficient (MMRd), p53 abnormal (p53abn), and non-specific molecular
profile (NSMP) [14]. Since then, the prognostic significance of the mo-
lecular classification of endometrial cancer has been demonstrated by
various study groups [15–19]. Themolecular subgroupswere integrated
in the 5th edition of the WHO Classification of Female Genital Tumors,
finding their definitive place in endometrial cancer diagnosis [20]. Fur-
thermore, in 2021, the European Society of Gynecological Oncology
(ESGO), the European Society for Radiotherapy and Oncology
(ESTRO), and the European Society of Pathology (ESP) published up-
dated guidelines for the determination of risk groups in endometrial
cancer, integrating molecular classification into risk classification and
recommendations for adjuvant treatment [21].

While the prognostic independence of the molecular classification
from several histopathological factors appears demonstrated
[16,22–24], data on the association of peritoneal cytology with the
newmolecular subgroups is missing. The aim of this study is to evaluate
the impact of positive peritoneal cytology on oncological outcomes in
each molecular subgroup.

2. Material and methods

2.1. Patient population

This retrospective cohort study includes patients with endome-
trial cancer who underwent primary surgical treatment between
2004 and 2015 at the Bern University Hospital, Switzerland. As pa-
tients were selected without reference to tumor type, the cohort rep-
resents a population-based cohort of all patients with endometrial
cancer treated at the Bern University Hospital, Switzerland during
the study period. This patient population consists of the Swiss part
of the KimBer (Swedish and Swiss endometrial cancer cohort), of
which the analysis, as well as its oncological outcomes, has been
published previously [17,19,24,25]. Surgical treatment included hys-
terectomy, bilateral salpingo-oophorectomy, and lymph node stag-
ing if indicated. Pelvic irrigation for peritoneal cytology was
conducted at the beginning of the surgery using 200 ml of lactated
Ringer's solution. All pathology slides were reviewed by reference
pathologists as previously described [17]. Follow-up data on recur-
rence and survival were available through standardized databases
and follow-up controls. Ethical approval was obtained from the
local ethics committees in Bern (reference number: 2018–00479).
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All patients provided written informed consent for using their tissue
and clinical data for research. Molecular analysis was conducted ac-
cording to the WHO Classification of Tumors, 5th Edition [20]. Immu-
nohistochemistry for p53 and MMR proteins was performed on a
tissue microarray as published previously [17,19,25]. Tumors were
analyzed for mutations of POLE gene (NM.006231) exons 9–14 by
Sanger sequencing. This patient population consists of the Swiss
part of the KimBer (Swedish and Swiss endometrial cancer cohort),
of which the analysis, as well as its oncological outcomes, has been
published previously [17,19,24,25].

2.2. Oncological outcomes

Patients received follow-up examination according to international
guidelines [21,26]. Recurrence-free survival was defined as the time
from primary staging surgery to the first recurrence or death of any
cause. Overall survival was defined as the time from primary staging
surgery to death of any cause. Patients who were alive were censored
at the date of their last follow-up. Recurrences were classified into loco-
regional, abdominal, and distant recurrences according to thefirst site of
recurrence. Locoregional recurrences included vaginal and pelvic; ab-
dominal recurrences refer to peritoneal carcinomatosis, omentalmetas-
tasis, and para-aortic lymph node involvement; distant recurrences
entail lung, liver, bone, and brain metastases as well as lymph node
involvement other than pelvic and para-aortic.

2.3. Statistical data analysis

Statistical calculations were performed using the Statistical Package
for Social Sciences (IBM SPSS Statistic version 28.0.1.1). Categorical var-
iables were reported as frequencies and percentages, while continuous
variables were reported as means and standard deviations. Patients,
tumor, and treatment characteristics were analyzed using chi-square
statistics and Fisher's exact test in case of categorical and analysis of
variance (ANOVA) for continuous variables. Survival curveswere gener-
ated using the Kaplan–Meier method and compared using the log-rank
test. Cox regression analyses was conducted to assess the relationship
between the risk of recurrence and death with peritoneal cytology and
other prognostic factors. A p-value of <0.05 was considered statistically
significant.

3. Results

3.1. General characteristics of the study cohort

Thewhole study cohort included 250 patientswith endometrial can-
cer, whose tumors were classified as POLEmut in 4.0%, MMRd in 32.0%,
p53abn in 16.4%, and NSMP in 47.6%. The mean age was 66 years, and
the mean BMI was 30.5 kg/m2. The majority of the patients had FIGO
stage I disease (65.6%) and low-grade tumors (77.6%) with
endometrioid histology (85.2%). Table 1 shows a detailed description
of the main clinicopathological characteristics.

3.2. Association of peritoneal cytology with clinicopathological
characteristics and oncological outcome

Peritoneal cytology was assessed in 206 patients, of which 157
(76.2%) patients showed negative and 49 (23.8%) patients showed pos-
itive peritoneal cytology. In 44 patients, data on peritoneal cytologywas
missing. Positive peritoneal cytology was significantly associated with
negative prognostic factors such as advanced tumor stage (FIGO stage
III and IV, p < .001), high-grade tumors (p = .025), larger tumor size
(p < .001), myometrial invasion (p= .027) and lymph nodemetastasis
(p < .001). There was no association of peritoneal cytology with histo-
logical subtype (p = .466) and preoperative hysteroscopy (p = .469).
More details are provided in Table 2.



Table 1
Patients demographics and histological baseline characteristics of thewhole study cohort.

Whole study cohort (n = 250)

Mean age, years ± SD 65.9 ± 10.9
Mean BMI, kg/m2 ± SD 30.5 ± 7.8
Menopausal status, n (%)
premenopausal 11 (4.4)
postmenopausal 227 (90.8)
perimenopausal 12 (4.8)

Surgical approach, n (%)
laparoscopic 212 (84.8)
robotic 2 (0.8)
laparotomy 22 (8.8)
conversion to laparotomy 14 (5.6)

Surgical lymph node staging performed, n (%) 204 (81.6)
FIGO stage, n (%)
I 164 (65.6)
II 25 (10.0)
III 44 (17.6)
IV 17 (6.8)

Tumor size, mm ± SD 34.1 ± 21.5
Grading, n (%)
G1 90 (36.0)
G2 104 (41.6)
G3 56 (22.4)

Histological subtype, n (%)
endometrioid 213 (85.2)
serous 10 (4.0)
clear cell 5 (2.0)
carcinosarcoma 2 (0.8)
mixed 19 (7.6)
neuroendocrine 1 (0.4)

Lymphovascular space invasion, n (%) 57 (22.8)
Blood vessel invasion, n (%) 51 (20.4)
Lymph node metastasis, n (%) 43 (17.2)
Molecular classification, n (%)
POLEmut 10 (4.0)
MMRd 80 (32.0)
p53abn 41 (16.4)
NSMP 119 (47.6)

Adjuvant treatment, n (%)
none 86 (34.4)
vaginal brachytherapy 81 (32.4)
chemotherapy 3 (1.2)
chemoradiation 72 (28.8)
vaginal brachytherapy and external beam radiation 7 (2.8)
hormonal therapy 1 (0.4)

Abbreviations: N = number, SD = standard deviation, BMI = Body mass index, FIGO =
Federation International de Gynecologie et Obstetrique, POLEmut = polymerase epsilon
ultramutated, MMRd = mismatch repair deficient, p53abn = p53 abnormal, NSMP =
non-specific molecular profile,

Table 2
Association of peritoneal cytology with clinicopathological characteristics.

Negative peritoneal
cytology
N = 157

Positive peritoneal
cytology
N = 49

p-valuea

Age at diagnosis, years ±
SD

65.4 ± 10.7 64.5 ± 11.7 0.595

BMI, kg/m2 ± SD 30.1 ± 7.7 29.9 ± 5.8 0.875
Preoperative
hysteroscopy, n (%)

80 (51.0) 24 (49.0) 0.469

FIGO stage, n (%)
I 116 (73.9) 19 (38.8)
II 19 (12.1) 3 (6.1)
III 19 (12.1) 17 (34.7)
IV 3 (1.9) 10 (20.4) <0.001

High-grade tumors,
n (%)

28 (17.8) 16 (32.7) 0.025

Endometrioid histology,
n (%)

134 (85.4) 41 (83.7) 0.466

Tumorsize, mm ± SD 30.3 ± 17.2 44.7 ± 26.3 <0.001
Myometrial invasion
>50%, n (%)

65 (41.4) 31 (63.3) 0.027

Lymph node
involvement, n (%)

19 (12.1) 19 (38.8) <0.001

Molecular subgroup,
n (%)
POLEmut 6 (3.8) 2 (4.1)
MMRd 57 (36.3) 11 (22.4)
p53abn 19 (12.1) 13 (26.5)
NSMP 75 (47.8) 23 (46.9) 0.066

Adjuvant treatment,
n (%)

102 (65.0) 40 (81.6) 0.019

Abbreviations: N = number, SD = standard deviation, BMI = Body mass index,
POLEmut = polymerase epsilon ultramutated, MMRd = mismatch repair deficient,
p53abn = p53 abnormal, NSMP = non-specific molecular profile, BMI = Body mass
index, LVSI = lymphovascular space invasion.

a p values reflect χ2 statistics or Fisher's exact test for categorical and ANOVA for con-
tinuous variables. A statistically significant p-value lower than 0.05 was marked bold in
the table.
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The mean follow-up was 128.7 (95% CI 123.1–134.3) months for
the whole study cohort. 55 (22.0%) patients suffered at least one recur-
rence, and 100 (40.0%) patients died during follow-up. Location of re-
currence was locoregional in 15, abdominal in 16, distant in 21,
progression in two, and unknown in one patient. Positive peritoneal
cytology was significantly associated with non-locoregional recur-
rences (88.2% vs. 59.3%, p= .040). Patients with positive peritoneal cy-
tology showed a significantly worse mean recurrence-free survival
(88.0 months, 95% CI 65.3–110.6) compared to patients with negative
peritoneal cytology (143.3 months, 95% CI 129.0–157.7, log-rank
p < .001). Mean overall survival was significantly longer in patients
with negative (152.2 months, 95% CI 139.0–165.5) compared to pa-
tients with positive (99.5 months, 95% CI 77.3–121.6) peritoneal cytol-
ogy (log-rank p < .001). Positive peritoneal cytology was significantly
associated with recurrence (HR 2.6, 95% CI 1.4–4.8, p = .002) and
death (HR 2.2, 95% CI 1.4–3.5, p < .001) in univariable Cox regression
analysis. In multivariable Cox regression analysis including stage,
lymphovascular space invasion, and grading, positive peritoneal cytol-
ogy was an independent predictor of death (HR 1.8, 95% CI 1.1–2.8,
p = .020) but not for recurrence (HR 1.8, 95% CI 0.9–3.4, p = .069)
in the overall study cohort.
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3.3. Prognostic value of peritoneal cytology among the different molecular
subgroups

3.3.1. POLEmut
Ten patients presented with POLEmut endometrial cancer and infor-

mation on peritoneal cytology was available in eight of these patients.
Of these, 80% had FIGO stage I disease, and 70% low-grade tumors. The
histological subtype was endometrioid in 80% and clear cell in 20% of
the patients. One patient presented with lymph node metastasis, and
25% showed positive peritoneal cytology. During mean follow-up of
131.9 months (95% CI 112.1–151.7), no patient developed recurrence,
and one patient died. Due to the low number of events, no further
calculations on oncological outcome were performed in the POLEmut
subgroup.

3.3.2. MMRd
In this subgroup, 63.7% of the patients presentedwith stage I disease,

78.8% with low-grade tumors, and 86.3% with endometrioid histology.
20% of all womenwithMMRd endometrial cancer had lymph nodeme-
tastasis and 16.2% positive peritoneal cytology. Among these patients,
positive peritoneal cytology was associated with advanced tumor
stage (p < .001), lymph node metastasis (p = .036), and larger tumor
size (p < .001). There was no association of peritoneal cytology with
tumor grading (p = .696) or histological subtype (p = .489). 21
(26.3%) patients suffered a recurrence, and 37 (46.3%) patients died
during mean follow-up of 132.6 months (95% CI 120.4–144.8). There
was no significant difference in mean recurrence-free survival between
patients with MMRd endometrial cancer and positive (72.6 months,
95% CI 38.0–107.1) compared to negative (127.4 months, 95% CI
103.0–151.8) peritoneal cytology (log-rank, p = .212, Fig. 1a). Further-
more, mean overall survival did not differ significantly in MMRd



Fig. 1. Kaplan-Meier survival curves according to peritoneal cytology in the MMRd subgroup for (a) recurrence-free survival (log-rank, p = .212) and (b) overall survival (log-rank,
p = .378).
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patients with positive peritoneal cytology (89.8 months, 95% CI
60.2–119.3) compared to MMRd patients with negative (137.9 months,
95% CI 115.3–160.5) peritoneal cytology, (log-rank, p = .378, Fig. 1b).

3.3.3. p53abn
The p53abn tumors presentedwith themost advanced tumor stages

(34.2%), high-grade tumors (41.5%), non-endometrioid histologies
(24.4%), lymph nodemetastasis (22.0%), and the highest rate of positive
peritoneal cytology (40.6%) compared to theothermolecular subgroups.
Amongpatientswithp53abnendometrial cancer, positiveperitoneal cy-
tology was associated with advanced tumor stage (p = .004), lymph
node metastasis (p = .017), and larger tumor size (p = .004). There
was no association of peritoneal cytology with tumor grading (p =
.149) or histological subtype (p= .427) in p53abn tumors. In this sub-
group 69% of the patients with positive peritoneal cytology presented
with advanced tumor stage. The mean follow-up was 122.4 months
(95% CI 109.2–135.7) in this subgroup. Nine patients suffered at least
one recurrence, and 16 patients died. Mean recurrence-free survival
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was significantly lower in patients with positive (52.6 months, 95% CI
17.3–87.9) compared to patients with negative (134.7 months, 95% CI
11.2–159.1) peritoneal cytology (log-rank, p= .003, Fig. 2a). The same
correlations were seen for overall survival with a significant difference
between patients with positive (57.2 months, 95% CI 22.9–91.6) and
negative (177.7 months, 95% CI 143.8–211.5) peritoneal cytology (log-
rank, p= .001, Fig. 2b). In multivariable Cox regression analysis includ-
ing tumor stage, lymphovascular space invasion, and grading, positive
peritoneal cytology remained an independent predictor of recurrence
(HR 6.4, 95% CI 1.2–35.5, p= .033) and death (HR 6.2, 95% CI 1.6–23.8,
p= .008) in patients with p53abn tumors.

3.3.4. NSMP
NSMP endometrial cancer patients form the largest subgroup. 68.9%

of all NSMP tumors were stage I at primary diagnosis, with the highest
proportion of low-grade (84.0%) and endometrioid (88.2%) histologies
among all molecular subgroups. 14.3% presented with lymph node me-
tastasis, and 23.5% had positive peritoneal cytology. In this subgroup,



Fig. 2. Kaplan-Meier survival curves according to peritoneal cytology in the p53abn subgroup for (a) recurrence-free survival (log-rank, p = .003) and (b) overall survival (log-rank,
p= .001).
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positive peritoneal cytology was associated with advanced tumor stage
(p= .006). There was no association of peritoneal cytology with tumor
size (p= .118), lymph nodemetastasis (p= .110), tumor grading (p=
.177), or histological subtype (p = .497) in this subgroup. During a
mean follow-up of 127.7 months (95% CI 120.7–134.7), 25 patients suf-
fered a recurrence and 46 patients died. Mean recurrence-free survival
was significantly worse in patients with positive (95.7 months, 95% CI
64.7–126.7) compared to patients with negative (133.7 months, 95%
CI 117.8–149.5) peritoneal cytology (log-rank, p= .020, Fig. 3a). Similar
results showed up for overall survival with a mean of 110.3 months
(95% CI 80.4–140.2) in patients with positive peritoneal cytology and
147.6months (95% CI 131.2–164.1) in patientswith negative peritoneal
cytology (log-rank, p= .049, Fig. 3b). In amultivariable analysis includ-
ing tumor stage, lymphovascular space invasion, and grading, positive
peritoneal cytology was no longer an independent predictor of recur-
rence (HR 1.2, 95% CI 0.4–3.4, p = .714) or death (HR 1.4, 95% CI
0.7–2.8, p = .415) among patients with NSMP endometrial cancer.
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4. Discussion

During the past years, the management of endometrial cancer has
becomemore andmore personalized,mainly as a result of the introduc-
tion of the newmolecular classification [27], which is considered one of
the most important prognostic markers both in the ESGO/ESTRO/ESP
risk stratification [21] and the new FIGO 2023 staging system [28].
While some traditional histopathological factors such as
lymphovascular space invasion and histological subtype were able to
keep their place in the new classification systems, peritoneal cytology
was removed from FIGO as a staging criterion in 20098 and currently
has no impact on adjuvant treatment recommendations for women
with endometrial cancer. However, evidence showed a diverse biologi-
cal nature of endometrial carcinomas depending on the molecular clas-
sification [19,29,30]. In our study, we investigated if peritoneal cytology
impacts patient prognosis among the molecular subgroups of endome-
trial cancer.



Fig. 3. Kaplan-Meier survival curves according to peritoneal cytology in the NSMP subgroup for (a) recurrence-free survival (log-rank, p = .020) and (b) overall survival (log-rank,
p= .049).
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In our study population of patients with endometrial cancer, 24%
showed positive peritoneal cytology, which is rather high compared to
current literature, revealing rates between 5 and 22% [31,32]. This
might be explained by the fact that our study cohort also included ad-
vanced tumor stages and generally corresponds to a high-risk popula-
tion of a tertiary center. As previously described, positive peritoneal
cytology significantly correlated with negative prognostic factors such
as advanced tumor stage, high-grade tumors, larger tumor size,
myometrial invasion, and lymph node metastasis in our cohort [33].
But contrary to current literature [34,35], peritoneal cytology did not
correlate with histological subtype or preoperative hysteroscopy in
this study. In our study population of patients with endometrial cancer,
positive peritoneal cytology was associated with a worse oncological
outcome, including recurrence-free and overall survival, consistent
with previous studies [9–12]. Furthermore, our result showed that pa-
tients with positive peritoneal cytology suffered more non-
locoregional recurrences. This association was known in the literature
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before [12,36] andmight be interpreted in the context of the persistence
of microscopic disease in the abdominal cavity after primary surgical
treatment.

Of our study patients, 4% were classified as POLEmut, 32% as MMRd,
16% as p53abn, and 48% as NSMP endometrial cancer, corresponding to
the commondistribution found in the literature [14]. Positive peritoneal
cytology most frequently occurred in p53abn endometrial cancer pa-
tients, followed by the POLEmut, NSMP, and MMRd subgroups. To
date, we do not only know that the molecular classification in endome-
trial cancer is prognostic [15] and predictive [30,37] but there is also ev-
idence for different intrinsic tumor biology among the molecular
subgroups [19]. MMRd endometrial cancers show a unique metastasis
and recurrence pattern involving retroperitoneal lymph nodes [19,29],
and there is evidence that adjuvant radiotherapy improves survival in
MMRd tumors [30]. Consistent with these findings, the positive perito-
neal cytology rate was lowest in theMMRd subgroup and did not corre-
late with the oncological outcome in our study. This further underlines
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the importance of the lymphatic dissemination pathway in these tu-
mors. On the other hand, p53abn tumors showed the highest rate of
positive peritoneal cytology in our study. Only in this subgroup positive
peritoneal cytology was an independent predictor of recurrence and
death. As the p53abn endometrial cancers share genomic characteristics
such as TP53mutationswith ovarian serous carcinomas, a comparison is
obvious. This is further supported by the fact that patients with p53abn
endometrial cancer have a higher risk of intra-abdominal spread and
experience most frequently abdominal recurrences [19,38]. Also in
NSMP endometrial cancer, positive peritoneal cytology was associated
with worse oncological outcomes. However, this association was not
significant in multivariable Cox regression analysis.

4.1. Clinical relevance of our findings

The optimization of surgical and adjuvant therapy in endometrial
cancer based on personalized risk stratification has advanced ex-
tremely during the last decade [13,39]. An assessment of independent
prognostic factors is needed to obtain an ideally tailored management.
Current evidence on the prognostic impact of peritoneal cytology in
endometrial cancer is controversial [9–12,40] and to date, peritoneal
cytology is not decisive for treatment decisions. Our study demon-
strates that positive peritoneal cytology is an independent risk factor
for recurrence and death in p53abn endometrial cancer. These tumors
have a different biological behavior with a predominant abdominal
dissemination [19,38]. We should therefore consider reintroducing
peritoneal cytology for staging purposes in these tumors, analogous
to ovarian cancer. Furthermore, we should incorporate peritoneal cy-
tology for adjuvant treatment decisions in p53abn tumors since the
evidence showed increased survival in patients with positive perito-
neal cytology treated with adjuvant chemotherapy [9]. Particularly in
patients with stage IA p53abn tumors, adjuvant chemotherapy should
be discussed in case of positive peritoneal cytology. On the other hand,
our results showed no impact of peritoneal cytology on prognosis in
MMRd endometrial cancer. As these tumors are already known to dis-
seminate predominantly by the lymphatic pathway [19,29], to our
opinion peritoneal cytology might be omitted in these patients. If peri-
toneal cytology has a prognostic or predictive value in NSMP endome-
trial cancer independently of stage has to be further assessed. As these
tumors form the biggest subgroup with a generally intermediate prog-
nosis, new prognostic markers are welcome to further guide treatment
decision for these patients.

4.2. Strengths and weaknesses

To our best knowledge, this is the first study to investigate the prog-
nostic significance of positive peritoneal cytology in correlationwith the
molecular classification in endometrial cancer. The major strengths of
this study include its large cohort size and the length of follow-up. The
most important limitations are the retrospective study design and the
missing information on peritoneal cytology in one-fifth of the patients.
Furthermore, the numbers in this studywere too small to identify statis-
tically significant differences in all the molecular subgroups, especially
in patients with POLEmut tumors.

5. Conclusion

In conclusion, molecular subgroups showed different rates of pos-
itive peritoneal cytology, with p53abn tumors associated with the
highest and MMRd with the lowest rates. Furthermore, peritoneal
cytology was associated with recurrence-free and overall survival
among patients with NSMP and p53abn endometrial cancer. In pa-
tients with p53abn endometrial cancer, positive peritoneal cytology
remained an independent predictor of recurrence and death in mul-
tivariable analysis, including stage, lymphovascular space invasion,
and grading.
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