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Abstract: Objective To investigate changes in clinical characteristics and risk
factors for recurrence after hysteroscopic resection in endometrial cancer pa-
tients.Methods This study enrolled 108 endometrial cancer patients who under-
went hysteroscopic resection at our hospital from January 2022 to June 2023.
All participants received two-year postoperative follow-up through outpatient
visits and telephone interviews, with subsequent stratification into recurrence and
non-recurrence groups based on documented recurrence status. The postopera-
tive recurrence was recorded, and the patients were divided into the recurrence
group and the non-recurrence group based on whether they had a recurrence.
General information, laboratory tumor marker indicators, pathological features
and other relevant data were collected through the hospital’s electronic medical
record system. The related risk factors affecting the recurrence of endometrial
cancer patients after hysteroscopic electroresection were further analyzed.Results
Among the 108 patients with endometrial cancer included in this study, adeno-
carcinoma was the most common pathological type, accounting for 69.44%, and
most of them were at stage I-1I (78.65%) with early-stage lesions. After a 2-year
follow-up after hysteroscopic electroresection, 24 cases (22.22%) recurred and
84 cases (77.78%) did not. There were statistically significant differences in se-
rum CA125 levels, histopathological grades, lymph node metastasis, depth of
myometrial invasion, tumor diameter, para-aortic lymph node dissection, and
postoperative hormone therapy between the recurrence group and the non-recur-
rence group (P <0.05). The results of multiple logistic regression analysis showed
that serum CA125, histopathological grade G3, lymph node metastasis, myome-
trial invasion depth>1/2, tumor diameter > 2 cm, no para-aortic lymph node dis-
section, and no postoperative hormone therapy were risk factors for recurrence
after hysteroscopic electroresection in patients with endometrial cancer (OR>1,
P<0.05). Conclusion: The recurrence rate after hysteroscopic electroresection
for endometrial cancer is relatively high and is related to factors such as serum
CA125 levels, histopathological grades, lymph node metastasis, depth of myo-
metrial invasion, and tumor diameter.
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Endometrial cancer is a kind of gynecological tumor disease, and the sus-
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ceptible population is postmenopausal and perimenopausal women. Recent epi-
demiological surveillance data show that the incidence of endometrial cancer in
China has been increasing year by year and the patients are getting younger. The
main reasons are related to changes in people’s dietary structure and the contin-
uous rise in the prevalence of endocrine disorders and metabolic syndrome in
women "', Hysteroscopic electroresection has gradually become one of the im-
portant surgical methods for treating this disease due to its characteristics of min-
imally invasive, less bleeding, quick postoperative recovery and preservation of
uterine function, and has achieved good results in clinical treatment . However,
clinical follow-up has found that some patients still experience recurrence after
surgical treatment for endometrial cancer, which is one of the main reasons for
postoperative death of patients . Therefore, how to effectively prevent postop-
erative recurrence in the early stage has become an urgent clinical problem to be
solved. Identifying the high-risk groups for recurrence after hysteroscopic elec-
troresection in patients with endometrial cancer is the key to guiding the formu-
lation of recurrence prevention plans and improving prognosis. At present, there
are many clinical studies on postoperative recurrence and influencing factors in
patients with gynecological malignant tumors ', but there are few reports on the
risk factors for recurrence in patients with endometrial cancer after hysteroscopic
electroresection. Based on this, this study statistically analyzed the recurrence
situation of 108 patients with endometrial cancer who underwent hysteroscopic
electroresection within 2 years after surgery, and further analyzed the risk factors

influencing postoperative recurrence. It is as follows.

1. Materials and methods

1.1 General

Information A total of 108 patients with endometrial cancer who underwent
hysteroscopic electroresection in the hospital from January 2022 to June 2023
were selected. The inclusion criteria were as follows: () They met the diagnostic
criteria of endometrial cancer ' and were confirmed by surgical pathological ex-
amination; (2) The first hysteroscopic electroresection was performed; (3) Patho-
logical stage I - I1I; @) Age >18 years old; (5) All patients completed a 12-month
follow-up after the operation. (6 The case data is complete. Exclusion criteria:
@ Patients with recurrent endometrial cancer who have undergone surgical treat-
ment; (2) Combined with coagulation dysfunction or hematological diseases; 3)
Accompanied by other tumor diseases; (@) There is a history of radiotherapy and
chemotherapy before the operation; (5) Accompanied by severe organic lesions;

(® Postoperative loss to follow-up and missing case data.

1.2 Methods

1.2.1 Baseline data collection Through the hospital’s electronic medical

record system, general information of patients is collected, including age, body
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mass index (BMI), age of first menstruation, whether menopause has passed,
whether they have given birth, and comorbidities (hypertension, diabetes, hyper-
lipidemia). Laboratory indicators: After the patient’s admission, fasting venous
blood was drawn in the early morning and centrifuged (at a speed of 300r/min;
Time: 10 minutes Serum samples were collected with a radius of 10cm and the
levels of carbohydrate antigen 125 (CA125), human epididymal protein 4 (HE4),
and carcinoembryonic antigen (CA19-9) were detected by enzyme-linked im-
munosorbent assay (kit purchased from Guangdong Gucang Biotechnology Co.,
LTD., IME00040). Pathological feature data include pathological classification
(adenocarcinoma, others), tumor stage (stage I, II, III), histopathological grade
(G1, G2, G3), lymph node metastasis, depth of myometrial invasion, and tumor
diameter. Whether para-aortic lymph node dissection was performed during the
operation, postoperative treatment including whether radiotherapy and chemo-
therapy were received after the operation, and whether hormone drug treatment
was combined after the operation.

1.2.2 Postoperative follow-up All patients after the operation were followed
up for a period of 2 years through hospital outpatient visits and telephone fol-
low-ups (once every 3 months) until June 30, 2025. Record the recurrence of pa-
tients during the follow-up period. Patients with recurrence were included in the

recurrence group, and the remaining patients were included in the non-recurrence

group.
1.4 Statistical

Methods Data were processed using SPSS25.0 statistical software. Meas-
urement data were expressed X =s, and the t-test was used for comparison be-
tween groups. n (%) represents the count data, and the %2 test was used; logistic
regression was used to analyze the risk factors for recurrence after hysteroscopic
electroresection in patients with endometrial cancer. A P value < 0.05 indicates a

statistically significant difference.

2 Results

2.1 Clinicopathological characteristics of patients with endometrial cancer

In this study, 108 patients with endometrial cancer were included. The
pathological type of adenocarcinoma accounted for the highest proportion
(69.44%), and most of them were early-stage I-II lesions (78.65%). Other patho-
logical features are detailed in Table 1.

Table 1. Clinicopathological Characteristics of 108 Endometrial Cancer Patients

Pathological features n P

Histological Type Adenocarcinoma 75 69.44%
Others 33 30.56%
Stage 1 47 43.52%

FIGO Stage Stage 11 36 33.33%

Stage 111 25 23.15%



Histopathological Grade

Lymph Node Metastasis
Depth of Myometrial Invasion

Tumor Diameter
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Gl 30 27.78%
G2 37 34.26%
G3 41 37.96%
Yes 45 41.67%
No 63 58.33%
< 12 62 57.71%
>1/2 46 42.59%
<2cm 65 60.19%
< 2cm 43 39.81%

2.2 Recurrence in Patients with endometrial cancer after hys-
teroscopic electroresection

Among the 108 patients with endometrial cancer in this study, 24 cases
(22.22%) relapsed and 84 cases (77.78%) did not relapse during the 2-year fol-

low-up after hysteroscopic electroresection.

2.3 Univariate analysis of Recurrence after hysteroscopic elect-
roresection in Patients with endometrial Cancer

There were statistically significant differences in the levels of serum CA125,
histopathological grades, lymph node metastasis, depth of myometrial invasion,
tumor diameter, para-aortic lymph node dissection, and postoperative hormone
drug treatment between the two groups (P < 0.05). There was no statistically
significant difference in age, BMI, age of first menstruation, menopause, repro-
ductive history, comorbidities, HE4, CA19-9, tumor stage, and postoperative
radiotherapy and chemotherapy between the two groups (P > 0.05). See Table 2.

Table 2. Univariate analysis of postoperative recurrence in endometrial cancer patients

Non-recurrence Recurrence

Index group(n==84) group(n=24) 2% P
Age (X s, years)2 54.76+6.15 55.48+6.52 t=0.499 0.619
BMI (X +s, kg/m ) 23.75+1.13 23.84+1.18 t=0.341 0.734
Menarche Age ( X +s,years) 12.85+2.31 12.73+£2.27 t=0.225 0.822
Menopausal Status ;ZS ;;Eg;?gg é(63(g63g)7 ) x2=0.012 0.912
Obstetric History NS Zf7(9124§6) ;(92((7)98';)7 ) 22474 0.116
Hypertension 23(27.38) 7(29.17) x2=0.030 0.863
Comorbidities Diabetes Mellitus 20(23.81) 6(25.00) x2=0.015 0.904
Hyperlipidemia 27(32.14) 7(29.17) ¥2=0.077 0.782
CAI125 (X +s, U/ml) 23.62+4.58 30.24+5.72 t=5.897 < 0.001
HE4 (X +s, pmol/L) 75.65+12.43 80.34+13.42 t=1.602 0.112
CA19-9 (X s, U/ml) 13.52+3.24 14.75+3.86 t=1.570 0.119
Histological Type égzlr(;carcmoma ggggggg ;(72(;01 %3 ) x2=0.028 0.867
Stage I 40(47.62) 7(29.17)
FIGO Stage Stage 11 28(33.33) 8(33.33) 7=4.668 0.097
Stage I1I 15(17.86) 9(37.50)
Gl 25(29.76) 5(20.83)
Histopathological Grade G2 34(40.48) 3(12.50) ¥2=11.497 0.003
G3 25(29.76) 16(66.67)
Lymph Node Metastasis NS §§§222§§ ;(72(;01%3) 2=10800  0.001
Depth of Myometrial Invasion iig g?ggg (l)gg ?(53(;2522)) x2=5.001 0.025
<2cm 57(67.86) 8(33.33)

Tumor Diameter

<2cm 27(32.14) 16(66.67) x2=9.285 0.002
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Para-aortic Lymphadenectomy IYI?)S 3?8%3; %2(?5082)) ¥2=5.166 0.023
Adjuvant Radio/Chemother- Yes 67(79.76) 16(66.67) -~

apy No 17(20.24) 8(33.33) =179 0.180
Adjuvant Hormonal Therapy ~ \*° gggé:‘s‘% Z(f(g'olgé) ©2=14156  <0.001

2.4 Analysis of Influencing Factors of Recurrence in Patients
with Endometrial Cancer after Hysteroscopic Electroresection

The dependent variable was the recurrence of endometrial cancer patients
after hysteroscopic electroresection (1= recurrence, 0= no recurrence), and the
independent variables were the indicators with statistical differences such as se-
rum CA125 level, histopathological grade, lymph node metastasis status, depth
of myometrial invasion, and tumor diameter (assigned values are shown in Ta-
ble 3). The results of multiple logistic regression analysis showed that Serum
CA125, histopathological grade G3, lymph node metastasis, myometrial invasion
depth >1/2, tumor diameter > 2cm, no para-aortic lymph node dissection, and no
postoperative hormone drug treatment are risk factors for recurrence after hyster-
oscopic electroresection in patients with endometrial cancer (OR > 1, P < 0.05).
See Table 4.

Table 3. Assignment of Major Independent Variables

Independent Variable Variable Specification Assignment notes
Serum CA125 Continuous variable -
Histopathological Grade Categorical variable 1=G3,0=G1-G2
Lymph Node Metastasis Categorical variable 1=Yes,0=No
Myometrial Invasion Depth Categorical variable 1=>1/2,0=<1/2
Tumor Diameter Categorical variable 1=<2cm,0=<2cm
Para-aortic Lymphadenectomy Categorical variable 1=No,0=Yes
Postoperative Hormonal Therapy Categorical variable 1=No,0=Yes

Table 4. Multivariate Logistic Regression Analysis of Recurrence after Hysteroscopic Resection in Endometrial Cancer

Patients
Related Factors B SE Wald P OR 95%Cl
Serum CA125 0.344 0.075 20.902 <0.001 1.411 1.217-1.635
Histopathological Grade 1.552 0.494 9.851 0.002 4.720 1.791-12.439
Lymph Node Metastasis 1.580 0.505 9.786 0.002 4.857 1.804-13.074
Myometrial Invasion Depth 1.047 0.478 4.790 0.029 2.849 1.116-7.278
Tumor Diameter 1.440 0.492 8.570 0.003 4.222 1.610-11.076
Para-aortic Lymphadenectomy 1.146 0.519 4.869 0.027 3.146 1.137-8.710
Postoperative Hormonal Therapy 1.804 0.510 12.511 <0.001 6.071 2.235-16.494
Constant -10.677 2.170 24.212 <0.001 - -

3 Discussion

Hysteroscopic electroresection is a common surgical procedure for the clin-
ical treatment of endometrial cancer at present. During the operation, the lesion
can be precisely removed with the assistance of hysteroscopy, which can mini-
mize the stress damage caused by the surgery to the endometrium and preserve
uterine function . However, the recurrence in the short term after this operation
has become the main problem that troubles both doctors and patients in current

clinical practice. According to literature reports ¥, the recurrence of gynecolog-
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ical malignant tumors in the short term after surgical treatment is one of the im-
portant reasons for the persistently high mortality rate of patients. The research
results of Yuan Chaoqun ' et al. found that among 96 patients with endometrial
cancer, 23 (23.96%) experienced recurrence after surgery. Among the 108 pa-
tients with endometrial cancer in this study, 24 cases relapsed during the 2-year
follow-up after hysteroscopic electroresection, with a recurrence rate of 22.22%,
which is consistent with the above study. This suggests that the postoperative
recurrence rate of endometrial cancer patients is relatively high and the prognosis
is poor. It is necessary to draw the attention of both clinical doctors and patients.
If the risk factors that induce postoperative recurrence can be identified as early
as possible, it will be of great significance for improving the prognosis of patients
and preventing postoperative recurrence.

The results of further multiple logistic regression analyses in this study
showed that Serum CA125, histopathological grade G3, lymph node metastasis,
myometrial invasion depth >1/2, tumor diameter > 2cm, no para-aortic lymph
node dissection, and no postoperative hormone drug treatment are risk factors
affecting the recurrence of endometrial cancer patients after hysteroscopic elec-
troresection (OR > 1, P < 0.05). The reasons for this are analyzed as follows:
(1) Serum CA125 is a high-molecular glycoprotein that is widely present in
mesothelial cell tissues and is an important tumor marker for endometrial cancer
and ovarian cancer, participating in the occurrence and progression of malignant
tumors''”. According to the research report by Nakamura K et al. ', the serum
CA125 level is closely related to the depth of myometrial invasion, stage and
lymph node metastasis of endometrial cancer, supporting the conclusion of this
study. The mechanism may be that the higher the preoperative serum CA125
level of the patient, the higher the tumor stage, the higher the malignancy degree,
or the presence of metastasis, the higher the risk of residual lesion tissue even
after surgical treatment, leading to an increased risk of postoperative recurrence
[%] Therefore, in clinical practice, the preoperative serum CA125 level should be
incorporated into the comprehensive assessment of the patient’s condition, and
targeted treatment and prevention plans should be formulated to reduce the risk
of postoperative recurrence. (2) Pathological grade G3, lymph node metastasis,
myometrial invasion depth >1/2, and tumor diameter > 2cm are all pathological
features of endometrial cancer. In the recurrence group, the presence of the above
pathological features indicates a high degree of tumor malignancy, rapid lesion
proliferation, and severe invasion of surrounding normal tissues. Even after
hysteroscopic electroresection, the risk of residual tumor cells is much higher
than that of patients with low differentiation and no lymph node metastasis, and
recurrence is more likely to occur after the operation [13-15]. In this regard, in
clinical practice, the pathological characteristics after surgery should be clearly
defined, and postoperative adjuvant treatment plans, such as chemotherapy, ra-
diotherapy, and hormone therapy, should be formulated based on the histopatho-
logical features to eliminate residual tumor cells and reduce the postoperative
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recurrence rate. (3) Endometrial cancer is mostly confined to the uterus, but
some patients may still have lymph node metastasis beside the abdominal aorta
Ul In this study, the proportion of undissected para-aortic lymph nodes in the
recurrence group was significantly higher than that in the non-recurrence group,
suggesting that para-aortic lymph node dissection has a certain correlation with
recurrence, which is similar to the research report by Li Rong . The patient did
not perform para-aortic lymph node dissection during the operation, which may
result in residual lesions at the invaded lymph nodes and lead to postoperative re-
currence. In this regard, in clinical practice, adjuvant treatment methods such as
radiotherapy and chemotherapy should be implemented for patients who have not
undergone para-aortic lymph node dissection after surgery, in order to minimize
recurrence to the greatest extent. (4) Endometrial cancer is a kind of estrogen-de-
pendent malignant tumor. When the hormones in the body are disordered and the
estrogen level rises, it will promote the growth, proliferation and differentiation
of tumor cell tissues [18-19]. If hormone-assisted therapy is not given after the
operation, estrogen may promote tumor growth, increasing the risk of postopera-
tive recurrence. Therefore, after hysteroscopic electroresection, it is necessary to
provide the patient with progesterone preparations for adjuvant treatment based
on their condition and physical function, in order to antagonize estrogen activity,
prevent endometrial hyperplasia and tumor cell growth, and thereby reduce the
risk of postoperative recurrence *.

In conclusion, the recurrence rate of endometrial cancer after hysteroscopic
electroresection is relatively high and is related to factors such as serum CA125
levels, histopathological grades, lymph node metastasis status, depth of myome-
trial invasion, and tumor diameter. In clinical practice, targeted countermeasures
should be actively taken to address the above risk factors in order to reduce the

postoperative recurrence rate.
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