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Background: Endometrial carcinoma (EC) is one of the most common gynecological malignancies and
has become more prevalent in recent decades. The clinical manifestations and characteristics of EC in
premenopausal and postmenopausal women differ and present with distinct pathological stages and subtypes
of EC. Surgery remains the principal therapeutic approach, but the postoperative prognosis is largely
affected by the pathological state.

Methods: A retrospective study was conducted on 216 patients with EC who were hospitalized from
August 2008 to August 2019 in Wuhan Union Hospital. The patients were divided into 2 groups based on
the pre- or postmenopausal occurrence of EC. The general clinical characteristics, intraoperative situation,
clinicopathological data, and postoperative outcomes of the 2 groups were compared.

Results: Patients with premenopausal EC had earlier menarche, a higher incidence of primary infertility
and anemia, and fewer pregnancies and deliveries. Patients with postmenopausal EC were older and
often had hyperlipidemia and diabetes. Additionally, patients who were postmenopausal had worse tumor
pathological gradings, more severe muscular invasion, and a higher rate of lymphatic metastasis. These
factors led to a higher demand for postoperative radiotherapy in patients but a lower survival rate.
Conclusions: Generally, premenopausal EC differs from postmenopausal EC: the latter is more malignant

and has a worse prognosis.
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Introduction

Endometrial carcinoma (EC) is one of the most common
gynecological malignancies. With the growing incidence of
obesity, metabolic syndrome, and age-related disorders, EC
has become more prevalent (1). Worse still, the worldwide
cases of EC among the young population are also
increasing (2). Ultrasonography is commonly applied for the
initial screening of EC, while magnetic resonance imaging
(MRI) is regarded as the best approach for preoperative
pathological staging (3). Abnormal vaginal bleeding is the
earliest symptom of EC. Obermair ez a/. (4) investigated 116
patients with postmenopausal EC and found that vaginal
bleeding time was positively correlated with the degree of
tumor malignancy. Surgery remains the principal therapeutic
approach. The postoperative prognosis is largely affected
by pathological factors, including the tumor pathological
grade, deep-layer muscle invasion, lymphatic invasion,
vascular invasion, and cervical invasion (5-8). Postoperative
radiotherapy is the major adjunctive therapy for EC and can
significantly reduce the recurrence of vaginal stump but fails
to decrease distant recurrence or to improve the long-term
survival rate of patients (9).

Previous studies have demonstrated that around 70%
of cases of EC occur in postmenopausal women while
15% of cases occur in premenopausal women (10,11).
The clinical manifestations and characteristics of EC in
premenopausal and postmenopausal women differ and
have distinct pathological stages and subtypes of EC.
Nonetheless, there are still controversies concerning
these 2 kinds of EC (12,13). In this study, we followed-up
216 patients with EC who were admitted to Wuhan Union
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hospital from August 2008 to August 2019 and conducted
a controlled, retrospective study to examine the clinical
characteristics of patients with EC. Consequently, we found
that patients with premenopausal EC had better histological
performance, less infiltration of the deep muscle layer, a
lower malignant degree, a higher survival rate, and a better
prognosis than did patients with postmenopausal EC.
Compared to previous studies, our work included more
clinical data and provided a comprehensive description
of the key features of pre- and postmenopausal EC. We
present the following article in accordance with the MDAR
reporting checklist (available at https://tcr.amegroups.com/
article/view/10.21037/tcr-22-1616/rc).

Methods

A total of 216 patients with EC receiving surgical treatment
in Wuhan Union hospital from August 2008 to August
2019 were enrolled in this study. The diagnosis of each EC
case was further confirmed by a postoperative pathological
examination. Patients were divided into 2 groups according
to their menopause state: group A (the premenopausal
group, accounting for 47.69%), which was composed of
103 patients aged from 28 to 62 years old (47.24+5.55 years
old); and group B (the postmenopausal group, accounting
for 52.31%), which was composed of 113 patients aged
from 42 to 84 years old (57.70£7.01 years old). Participants
were included if they satisfied the following criteria: (I) they
were diagnosed with EC; (II) they had completed surgery in
Wauhan Union hospital; (III) they had undergone a vaginal
or abdominal ultrasound examination before surgery,
including a pelvic computed tomography (CT) or MRI
examination; (IV) they had complete general information;
and (V) they were willing to cooperate with the follow-up
investigations. Patients with artificial menopause were
excluded.

Tissue specimens were obtained by hysteroscopy or
diagnostic curettage before surgery and examined by
histopathological staining. The pathological stage was
evaluated according to the standard of the International
Federation of Gynecology and Obstetrics for Endometrial
Cancer (14). Naturally occurring menopause was defined as
the absence of menstruation for over 12 months. Diagnosis
of hypertension was based on the Chinese Hypertension
Prevention and Treatment Guidelines (2018 edition) (15).
Diagnosis of diabetes was based on the Chinese Diabetes
Prevention and Treatment Guidelines (2016 edition) (16).
Diagnosis of hyperlipidemia was based on the Chinese
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Adult Dyslipidemia Prevention and Treatment Guidelines
(2016 edition) (17).

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the Medical Ethics Committee, Tongji
Medical College, Huazhong University of Science and
Technology (No. 2021-S046), and individual consent for

this retrospective analysis was waived.

Statistical analysis

SPSS 21.0 ABM Corp, Armonk, NY, USA) was used for
statistical analyses. For measurement data with a normal
distribution, all parameters are expressed as the mean =
standard deviation (SD). Measurement data not conforming
to the normal distribution are described as quartiles
[median (interquartile range)]. The categorical variables are
expressed as frequencies or proportions. The chi-squared
test, Fisher exact probability test, or stratified chi-squared
test were used for the univariate analysis of count data. The
Student’s 7-test or nonparametric rank sum test was applied
for continuous data. A P value <0.05 was considered a
statistically significant difference.

Results

Comparison of general clinical characteristics between the
pre- and postmenopausal EC groups

There were 103 cases of premenopausal EC. The onset
age was 28 to 62 years old, the median age was 48 years
old, and the mean age was 47.24+5.55 years old. There
were 113 cases of postmenopausal EC. The onset age was
42 to 84 years old, the median age was 56 years old, and
the mean age was 57.70£7.01 years old. The age difference
was statistically significant (P<0.05). Additionally, primary
infertility was found in 9 (8.74%) premenopausal patients
and 2 (1.77%) postmenopausal patients, and patients from
premenopausal groups had fewer deliveries (median of
post- and premenopausal groups: 2 vs. 1). As for the age of
menarche, patients in the premenopausal group had earlier
menarche compared with patients from the postmenopausal
group (median age of post- and premenopausal groups:
14 years vs. 13 years).

Regarding the common comorbidities, incidences of
diabetes (post- and premenopausal groups: 17.70% vs.
7.77%; P<0.05) and hyperlipemia (post- and premenopausal
groups: 15.04% vs. 4.85%; P<0.05) were significantly
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higher in the postmenopausal EC group, while those of
hypertension and liver dysfunction showed no difference.
Moreover, the clinical manifestations of premenopausal
patients with EC were mainly abnormal vaginal bleeding
(80.58%) and menstrual changes. In comparison, the
primary clinical manifestations of postmenopausal EC
were abnormal vaginal bleeding (85.84%) and vaginal fluid
(8.85%). Intriguingly, the anemia rate in premenopausal
patients was higher than in the postmenopausal group (post-
and premenopausal groups: 21.24% vs. 47.57%; P<0.05),
which might result from chronic blood loss during a period
of menstruation. Taken together, these data suggested that
premenopausal and postmenopausal EC are largely different
disease subtypes (Table 1).

Comparison of intraoperative conditions and pathological
stages between the pre- and postmenopausal EC groups

The duration of surgery, amount of bleeding, and
dissected lymph nodes were nearly equal between groups,
indicating that all participants had been subjected to similar
surgical conditions. Regarding the pathological type,
both premenopausal and postmenopausal EC primarily
manifested as endometrioid adenocarcinoma (post- and
premenopausal groups: 91.26% wvs. 91.15%; P=0.977) with
similar pathological staging and tumor sizes. The muscular
invasion, cervix uterine invasion, and periuterine invasion
were all comparable between the groups. However, the
histological grade of premenopausal EC was predominantly
G1 (67.96%), whereas a mixed G1+G2 (42.48% and
32.74%, respectively) phenotype was observed in patients
with postmenopausal EC. Consistently, compared to the
premenopausal group, the incidences of vascular invasion
(post- and premenopausal groups: 10.62% vs. 1.94%;
P<0.05) and lymphatic metastasis (post- and premenopausal
groups: 10.62% vs. 0.97%; P<0.01) were also higher in the
postmenopausal EC group. Altogether, these data implied
that EC occurring at the postmenopausal stage is generally
more aggressive (Tuable 2).

Comparison of the postoperative prognosis between the pre-
and postmenopausal EC groups

After surgical treatment, a low and comparable incidence
of thrombus formation was detected in both groups (post-
and premenopausal groups: 7.08% vs. 8.74%; P=0.651).
Although the requirement for chemotherapy showed no
significant difference (post- and premenopausal groups:
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Table 1 General clinical characteristics
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Characteristics Pre-EC (n=103) Post-EC (n=113) Statistical value P value
Age' (y), mean (SD) 47.24 (5.55) 57.70 (7.01) 12.080 <0.001
Menarche? (y), median [IQR] 13[12, 14] 1413, 15] -3.053 0.002
Fertility, n (%) - 0.0279
Pregnable 94 (91.26) 111 (98.23)
Infertile 9 (8.74) 2(1.77)
Pregnancy and delivery? (n), median [IQR]
Pregnancies 31[2,4] 3[2,4] -1.245 0.213
Deliveries 101,2] 2[1,2] -2.726 0.006
Familial tumor history®, n (%) 2.649 0.104
None 90 (87.38) 106 (93.81)
With 13 (12.62) 7 (6.19)
Hypertension®, n (%) 0.179 0.672
None 80 (77.67) 85 (75.22)
With 23 (22.33) 28 (2.48)
Diabetes®, n (%) 4.711 0.030
None 95 (92.23) 93 (82.30)
With 8(7.77) 20 (17.70)
Hyperlipidemia®, n (%) - 0.014
None 98 (95.15) 96 (84.96)
With 5 (4.85) 17 (15.04)
Liver function®, n (%) 0.768 0.381
Normal 72 (69.90) 85 (75.22)
Abnormal 31 (30.10) 28 (24.78)
Anemia®, n (%) 16.701 <0.001
None 54 (52.43) 89 (78.76)
With 49 (47.57) 24 (21.24)
BMI' (kg/m?), mean (SD) 24.43 (3.36) 23.94 (3.61) 1.035 0.302
Obesity®, n (%) 3.231 0.072
None 43 (41.75) 61 (53.98)
With 60 (58.25) 52 (46.02)
Manifestations®, n (%) 8.310 0.040
Vaginal bleeding 83 (80.58) 97 (85.84)
Vaginal fluid 5 (4.85) 10 (8.85)
Abdominal pain 5 (4.85) 0 (0.00)
Others 10 (9.71) 6 (5.31)
Hospital stay® (d), median [IQR] 16 [14, 19] 18[15, 21] -2.668 0.008

', Student t-test; %, nonparametric U test; 8 chi-squared test; * Fisher exact test. y, years; SD, standard deviation; IQR, interquartile range; n,

number; d, days; BMI, body mass index; EC, endometrial carcinoma.
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Table 2 Intraoperative condition and pathological staging

Variables Pre-EC (n=103) Post-EC (n=113) Statistical value P value
Operation time' (h), median [IQR] 33, 4] 33, 4] -1.773 0.076
Blood loss' (mL), median [IQR] 200 [150, 300] 200 [150, 300] -1.695 0.090
Removed lymph nodes’, median [IQR] 32 [19, 39] 28 [18, 36] -1.294 0.196
Pathology?, n (%) 0.001 0.977
Adenocarcinoma 94 (91.26) 103 (91.15)
Non-adenocarcinoma 9(8.74) 10 (8.85)
Staging®, n (%) - 0.288
I 85 (82.52) 84 (74.34)
Il 10 (9.71) 11 (9.73)
M 7 (6.80) 17 (15.04)
1\ 1(0.97) 1(0.88)
Grading®, n (%) - 0.001
G1 70 (67.96) 48 (42.48)
G2 20 (19.42) 37 (32.74)
G3 12 (11.65) 26 (23.01)
G4 1(0.97) 2(1.77)
Muscular invasion?, n (%) 3.087 0.079
None or <1/2 layers 72 (69.90) 66 (58.41)
>1/2 layers 31 (30.10) 47 (41.59)
Vascular invasion®, n (%) - 0.012
None 101 (98.06) 101 (89.38)
With 2 (1.94) 12 (10.62)
Cervical invasion’, n (%) 0.042 0.837
None 94 (91.26) 104 (92.04)
With 9 (8.74) 9 (7.96)
Affecting the uterine adnexa®, n (%) - 0.293
No 98 (95.15) 103 (91.15)
Yes 5 (4.85) 10 (8.85)
Lymphatic metastasis®, n (%) - 0.003
No 102 (99.03) 101 (89.38)
Yes 1(0.97) 12 (10.62)
Para-uterine invasion®, n (%) - 0.248
No 103 (100.00) 110 (97.35)
Yes 0 (0.00) 3(2.65)
Tumor size®, n (%) 0.262 0.609
Max diameter <3 cm 64 (62.14) 74 (65.49)
Max diameter =3 cm 39 (37.86) 39 (35.51)

', nonparametric U test; %, chi-squared test; °, Fisher exact test. IQR, interquartile range; n, number; EC, endometrial carcinoma.
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Table 3 Postoperative condition and prognosis

Lyu et al. Comparison of pre- and postendometrial cancer

Variables Pre-EC (n=103) Post-EC (n=113) Statistical value P value
Thrombosis', n (%) 0.204 0.651
No 94 (91.26) 105 (92.92)
Yes 9 (8.74) 8 (7.08)
Chemotherapy', n (%) 0.436 0.509
No 62 (60.19) 63 (55.75)
Yes 41 (39.81) 50 (44.25)
Radiotherapy?, n (%) - 0.011
No 102 (99.03) 103 (91.15)
Yes 1(0.97) 10 (8.85)
Survival®, n (%) - 0.008
Alive 98 (95.15) 94 (81.19)
Dead 5 (4.85) 19 (16.81)

" chi-squared test; 2 Fisher exact test. n, number; EC, endometrial carcinoma.

55.75% wvs. 60.19%; P=0.509), a greater portion of patients
from the postmenopausal EC group required additional
radiotherapy (post- and premenopausal groups: 8.85% us.
0.97%; P<0.05). The survival rate was also much lower in
the postmenopausal EC group (post- and premenopausal
groups: 81.19% wvs. 95.15%; P<0.01), indicating that
postmenopausal EC had a worse postoperative prognosis
(Table 3).

Survival analysis of the pre- and postmenopausal EC
groups

As expected, patients from the postmenopausal group
had a lower survival rate (P<0.05; Figure 14), which was
in accordance with the prognostic data that suggested
that postmenopausal EC had a higher mortality rate
than did premenopausal EC. By classifying patients into
adenocarcinoma and nonadenocarcinoma groups, we
found that patients who did not have adenocarcinoma had
a lower survival rate (Figure 1B). Both premenopausal and
postmenopausal EC primarily manifested as endometrioid
adenocarcinoma (Table 2). We further identified a similar
worse survival in patients with postmenopausal EC
diagnosed with adenocarcinoma (Figure 1C). Interestingly,
with the division of patients into a young group (the first
50-year interval) and an aged group (the last 50-year
interval), we found no significant difference in the recruited

© Translational Cancer Research. All rights reserved.

patients (Figure 1D-1F) except for a slight association in the
premenopausal EC group of older age with worse prognosis

(Figure IF).

Discussion

The proactive molecular risk classification tool for
endometrial cancers (ProMisE) has classified EC into
4 molecular subtypes: ultra-mutated EC with somatic
mutations in DNA replicase polymerase € (best prognosis),
microsatellite instability-high (MSI-H) EC with a defect
in the mismatch repair (MMR) pathway, copy number low
EC with a wild-type TP53 gene, and copy-number-high
EC with TP53 mutations (18). Such molecular typing is
largely based on genomic characterization and thus has
certain limitations in clinical practice. Recently, studies have
endeavored to clarify the immune landscape of EC (19).
By performing gene set variation analysis (GSVA)
enrichment analysis to cluster The Cancer Genome Atlas
EC samples, 4 immune subtypes of EC were defined:
C1 (immunodepression), with the lowest T helper cell
(Th)1:Th2 ratio and the poorest immunologic activity; C2
[interferon v (IFN-y) dominant], with a higher presence of
IFN-y as well as lymphocyte and macrophage infiltration;
C3, with the highest proportion of Th17 cells and the
strongest immunologic activity; and C4 (immunologically
balanced), with a state of balanced immune condition (20).
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Figure 1 Survival analysis of groups dichotomized by pre- or post-EC, pathological types (adenocarcinoma or nonadenocarcinoma) and
age. (A) Patients in the post-EC group (n=113) displayed a lower survival rate than did those in the pre-EC group (n=103; P=0.0257). (B) In
general, patients who did not have adenocarcinoma (n=19) had a worse prognosis than did those diagnosed with adenocarcinoma (n=197;
P=0.0076). (C) Among patients with adenocarcinoma, the post-EC group (n=103) displayed a lower survival rate than did those in the
pre-EC group (n=94; P=0.0358). (D) All patients were divided into a young group (the first 50-year interval) and an aged group (the last
50-year interval), and no difference in survival was found between the 2 groups (P=0.2233). (E) The post-EC group was divided into a young
group (the first 50-year interval) and an aged group (the last 50-year interval), and no difference in survival was found between the 2 groups
(P=0.2120). (F) The pre-EC group was divided into a young group (the first 50-year interval) and an aged group (the last 50-year interval),

and no difference in survival was found between the 2 groups (P=0.1341). Curve comparisons were performed with the Gehan-Breslow-

Wilcoxon Test. *, P<0.05; **, P<0.01. ns, not significant; EC, endometrial carcinoma.

The advancements in the understanding of the immune
microenvironment and the genetic profiling of EC can
help in the development of novel therapeutics. Apart from
the gold standard taxane-platinum combinatorial therapy,
the efficacy of immune checkpoint inhibitors such as anti-
programmed cell death protein 1/programmed death-ligand
1 (anti-PD-1/PD-L1), and antiangiogenic agents, such as
lenvatinib has been demonstrated for EC treatment (21).
Although EC can occur at any age, 70-75% of cases
develop after menopause (22). In this study, premenopausal
patients accounted for 47.69% of the participants, higher
than what was expected (23-25). This finding suggests an
increasing prevalence of EC among the younger population,
which may be related to environmental pollution,
dietary change, late marriage and parturition, the use of
contraceptives, hormone replacement therapy, and the
advancement of early diagnostic techniques (26). We also
found that premenopausal patients were associated with an
earlier age of menarche, a higher incidence of infertility, and
fewer pregnancies and deliveries. The absence of pregnancy

© Translational Cancer Research. All rights reserved.

or delivery is a known risk factor of EC, given that elevated
progesterone exhibits an antagonistic effect on estrogen (22).

Obesity is another risk factor involved in the
development and progression of EC. It is reported that
more than 70% of patients with early EC are obese (27).
In China, the obesity rate is as high as 42% in patients
with EC (28). Lines of evidence suggest that, due to the
decreased level of sex hormone-binding protein, plasma-
free estradiol is increased in patients with obesity, leading
to endometrial lesions via the long-term effect of estrogen.
A prospective study conducted by Renehan ez 4. (29) found
that an increment in BMI of 5§ kg/m’ significantly elevated
the risk of EC [relative risk (RR): 1.59]. Additionally, the
RR for a BMI between 30 and 34.9 kg/m’ was 2.53, which
dramatically increased to 6.25 when the BMI reached
40 kg/m’. In our study, obesity accounted for 58.25%
of patients in the postmenopausal group and 46.02%
of patients in the premenopausal group. There was no
statistical difference between the 2 groups, which was
consistent with the results presented by Zhu ez al. (30). We
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reasoned that, even though EC is a wasting disease that
could cause weight loss, obesity remains a major pathogenic
factor affecting both EC subtypes.

Apart from obesity, diabetes has also been closely linked
to the occurrence of EC by a number of studies (31).
Diabetes increases the risk of EC, and the risk is further
heightened in patients with obesity and diabetes (32).
Researchers have proposed that insulin resistance—
induced hormone imbalance is a major causal mechanism,
which can be effectively alleviated by exercise, dietary
intervention, and drug therapy (32). Diabetes-associated
dyslipidemia has also drawn much attention. In 2014,
China released the expert consensus on the management of
dyslipidemia in postmenopausal women (33). In our study,
the proportion of premenopausal patients with diabetes and
hyperlipidemia was lower than that of the postmenopausal
group, suggesting that diabetes and hyperlipidemia were
more frequently observed after menopause. In the clinic, we
should strengthen the awareness of managing cardiovascular
disease risk in postmenopausal patients, especially those
with diabetes and hyperlipidemia.

Postmenopausal patients mostly have special pathological
types characterized by insufficient differentiation state,
deep muscular infiltration, and early lymph node metastasis,
resulting in a low 5-year survival rate (34). We also found
that the prognosis of patients from the postmenopausal
EC group was poorer. Among the 216 patients that were
followed up, 19 died in the postmenopausal group (n=113)
while 5 died in the premenopausal group (n=103), with
the difference being statistically significant. Pelvic and
abdominal lymph node metastasis is the most important
factor affecting EC prognosis (35). The results of our
study were in accordance with this finding: premenopausal
patients with lymphatic metastasis accounted for 0.97%,
while the proportion of postmenopausal patients with
EC and with lymphatic metastasis was 10.62%. The
difference might also be attributed to age, since age is
positively correlated with the histological type of EC, and
the prognosis of older adult patients is generally poor (36).
This was also the case in our study, as the mean age was
47.24+£5.55 years old in the premenopausal patients and
57.70+7.01 years old in the postmenopausal patients.

Conclusions

The pathological characteristics of premenopausal and
postmenopausal EC are largely different. Premenopausal
EC has a better histological phenotype, less infiltration
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of the deep muscle layer, a lower degree of malignancy,
a higher survival rate, and a better prognosis than does
postmenopausal EC. Nonetheless, there are limitations
to the current study. First, this study was a retrospective
analysis performed on patients with EC from one medical
center. The sample size was relatively small, and the
conclusions drawn should be further verified by large-
cohort, multicenter, clinical trials. Second, our study only
analyzed the traditional clinicopathological features of
EC. Whether there are differences in hormone receptor
status, DNA ploidy, and oncogene expression between
postmenopausal and premenopausal EC needs to be
determined by further investigation.
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and individual consent for this retrospective analysis was
waived.
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