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Abstract: Objective: To evaluate the differential effects of laparoscopic versus open surgery on inflammatory factors
and quality of life (QoL) in patients with early-stage endometrial cancer (EEC). Methods: A total of 165 eligible EEC
patients treated between January 2023 and June 2025 were enrolled and stratified according to surgical schemes
into a control group (n=80; open surgery) and a research group (n=85; laparoscopic surgery). Comparative analyses
were conducted across multiple domains, including therapeutic efficacy, safety outcome (e.g., incision infection,
intestinal injury, ureteral injury, lower-limb deep venous thrombosis, and urinary retention), surgical indicators (intra-
operative blood loss, operation time, lymph node yield), postoperative recovery (time to intestinal function recovery,
duration of bed rest, and length of hospital stay), bladder function (time to first spontaneous urination, post-void
residual urine volume, and time to complete micturition recovery), urodynamic function (free flow rate [FFR], filling-
phase bladder pressure, and pressure-flow study during voiding), inflammatory factors (serum interleukin [IL]-6,
tumor necrosis factor [TNF]-a, high-sensitivity-C reactive protein [hs-CRP]), and quality of life (QoL) assessed using
the 36-Item Short-Form Health Survey [SF-36]). Results: The research group achieved an evidently higher overall
response rate compared to the control group, with a lower incidence of postoperative complications, less intraop-
erative bleeding, reduced operation time, and more lymph nodes retrieved. Postoperative recovery was significantly
improved in the research group, as evidenced by shorter time to intestinal function recovery, reduced bed rest
duration, and shorter hospital stay. Bladder function recovery was also superior, with shorter time to first spon-
taneous urination and complete micturition recovery, as well as lower post-void residual urine volume. Regarding
urodynamic outcomes, although FFR, filling phase bladder pressure, and pressure-flow indicators decreased post-
operatively in both groups, these indicators remained significantly higher in the research group than in the control
group. Moreover, postoperative levels of IL-6, TNF-a, and hs-CRP were markedly reduced in both group, with signifi-
cantly lower levels in the research group. QoL assessment revealed significantly higher SF-36 scores in domains of
role-emotional, social functioning, physical functioning, and general health in the research group compared to the
control group. Conclusion: Laparoscopic surgery outperforms open surgery for EEC treatment, significantly inhibiting
serum inflammation and boosting patients’ life quality.
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Introduction postmenopausal women, 15-25% of cases oc-
cur in premenopausal individuals [3]. Clinical
manifestations in premenopausal EC patients

include abnormal uterine bleeding, intermen-

Endometrial cancer (EC) is the most com-
mon malignancy of the female reproductive

system and ranks the sixth most frequently
diagnosed cancer among women [1]. In the
United States alone, nearly 70,000 new EC
cases and 15,000 deaths were reported in
2024 [2]. Although EC affects predominantly

strual bleeding, and mild pelvic pain [4].

EC prognosis is closely associated with the
stage at diagnosis. The 5-year survival rate
reaches approximately 80% in patients with
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early-stage EC (EEC; stages I-Il), but decreases
to about 58% in advanced-stage patients (stag-
es llI-IV), especially with the presence of pelvic
lymph node metastasis [5]. Standard treat-
ment for EEC typically involves total hysterec-
tomy with bilateral salpingo-oophorectomy to
achieve curative resection. However, postoper-
ative inflammatory responses may compromise
smooth recovery and quality of life (QolL) [6, 7].

Conventional open surgery, while effective in
achieving a radical cure, is associated with
greater surgical trauma, which may aggravate
systemic inflammatory responses and increase
the risk of postoperative complications [8].
Both laparoscopic and open procedures can
achieve radical cure, with their primary differ-
ences lying in surgical technique and perioper-
ative effects [9]. Laparoscopic technique has
emerged as a minimally invasive alternative,
offering advantages such as reduced surgical
trauma, improved clinical safety, accelerated
postoperative recovery, and less physiologic
stress [10].

Therefore, laparoscopic surgery may exert a
more favorable effect on postoperative inflam-
matory responses and contribute to improved
QoL in patients with EC [11]. This study aims to
verify the hypothesis that laparoscopic surgery
is superior to open surgery in reducing inflam-
mation and enhancing QoL in EEC patients.
Findings in this study are expected to offer
more reliable clinical evidence for optimizing
postoperative recovery.

Materials and methods
Case selection

Inclusion criteria: a confirmed diagnosis of EC
based on clinicopathologic and imaging exami-
nations [12]; postoperative pathologic staging
of International Federation of Gynecology and
Obstetrics (FIGO) stage I/Il disease [13]; an
expected survival time exceeding 12 months;
complete medical records; and no surgical
contraindications.

Exclusion criteria: receipt of preoperative
chemoradiotherapy and/or radiotherapy; con-
comitant malignancies; a history of abdominal/
pelvic procedures; severe comorbidities such
as uncontrolled hypertension or diabetes;
acute or chronic infectious diseases; severe
dysfunction of major organs (e.g., liver, kidney);
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mental illnesses; or inability to communicate
effectively.

This study was approved by the Ethical
Committee of Youjiang Medical University for
Nationalities prior to study initiation. A total of
165 EC patients who underwent surgical treat-
ment at our hospital between January 2023
and June 2025 were retrospectively included
following the above case selection criteria.
Among them, 80 patients who underwent open
surgery were assigned to the control group, and
85 patients who received laparoscopic surgery
were included in the research group.

Interventions

Patients in the research group underwent lapa-
roscopic surgery. Following routine preopera-
tive preparation and general anesthesia, pneu-
moperitoneum was established and a laparo-
scope was inserted. Auxiliary trocars were
placed at McBurney’s point in the right lower
abdomen, left abdomen, and left lower abdo-
men. A comprehensive intra-abdominal explo-
ration was performed to assess surgical feasi-
bility. Peritoneal washings were obtained for
cytologic examination. The bilateral pelvic peri-
toneum was incised using an ultrasonic scal-
pel, and the ureters were dislocated to en-
able adequate exposure of the operative field.
The ovarian infundibulopelvic ligaments were
coagulated and transected, followed by sys-
tematic pelvic lymphadenectomy, including
lymph nodes along the iliac vessels and within
the obturator fossa. The round ligaments were
divided, and the uterovesical peritoneal reflec-
tion was opened to mobilize the bladder inferi-
orly. The posterior leaf of the broad ligament
was then dissected to expose the sacrum liga-
ments. Subsequently, the uterine vessels were
skeletonized, coagulated, and transected. The
uterosacral ligaments were then clamped,
coagulated, and divided bilaterally. Hemostasis
was achieved through bipolar electrocoagula-
tion, after which a circumferential incision was
made along the vaginal fornix using a uterine
manipulator, and the uterus with bilateral
adnexa were removed transvaginally.

Patients in the control group underwent open
surgery under general anesthesia. A lower
abdominal midline incision of approximately 12
cm was made, and the abdominal wall was
opened layer by layer. Following high ligation of
the infundibulopelvic ligaments, hysterectomy
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and pelvic lymphadenectomy were performed
using techniques comparable to those in the
research group. After specimen removal, he-
mostasis was achieved by electrocoagulation.
The pelvic and abdominal cavities were irrigat-
ed with normal saline before closure of the
incision.

Postoperatively, all patients received a stan-
dardized multimodal analgesia scheme. Pa-
tient-controlled intravenous analgesia (PCIA)
was administered using sufentanil (1.5 pg/kg)
combined with tropisetron (10 mg), diluted to
100 mL with normal saline. The infusion was
delivered at a background rate of 2 mL/h, with
a patient-controlled bolus dose of 1 mL and a
lockout interval of 15 minutes. For patients
with a Visual Analogue Scale (VAS) of >4, addi-
tional oral celecoxib (200 mg) was provided.
The analgesic protocol was uniformly imple-
mented by anesthesiology nursing staff and
maintained for 72 hours postoperatively.

Data collection and outcome measures

Treatment efficacy: Therapeutic efficacy was
evaluated according to predefined criteria [14].
Marked response was defined as significant
improvement or complete resolution of clini-
cal symptoms (e.g., vaginal discharge, vaginal
bleeding, and lower abdominal pain); response
was defined as partial improvement in the
above-mentioned symptoms; non-response
was defined as no improvement or even wors-
ening of symptoms. The overall response rate
(ORR) was calculated as the percentage of
patients achieving marked response and
response among all cases.

Safety: Postoperative complications, including
incision infection, intestinal injury, ureteral inju-
ry, lower-limb deep venous thrombosis (DVT),
and urinary retention, were recorded for both
groups, and the incidence rate was calculated.

Surgical indicators: Intraoperative blood loss,
operative time, and lymph node yield were
recorded.

Postoperative recovery: Recovery outcomes
were assessed by recording the time to intesti-
nal function recovery, duration of bed rest, and
length of hospital stay.

Bladder function: Bladder function was evalu-
ated based on the time to first spontaneous
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urination, post-void residual (PVR) urine vol-
ume, and time to micturition recovery. The time
to first spontaneous urination was defined as
the interval from postoperative urinary catheter
removal to the first voluntary voiding. PVR urine
volume was measured immediately after void-
ing using an ultrasound bladder scanner, with
<50 mL considered normal. Recovery of normal
micturition was defined achieving PVR <50 mL
on two consecutive measurements without the
need for re-catheterization.

Urodynamic function: Urodynamic data were
assessed, including free flow rate (maximum
urinary flow rate, Qmax), filling-phase bladder
pressure, and voiding synchronous pressure-
flow study. For Qmax measurement, patients
were instructed to void naturally at a strong
desire to urinate, and the Q__ was recorded
using an uroflowmeter. For filling-phase blad-
der pressure, normal saline or carbon dioxide
was infused into the bladder at a rate of 50 mL/
min through a 6-F double-lumen transurethral
catheter, and detrusor pressure was continu-
ously monitored. Voiding synchronous pres-
sure-flow studies were conducted in strict
accordance with International Continence So-
ciety (ICS) standards, and intravesical and
abdominal pressure were recorded by rectal or
vaginal catheterization to calculate detrusor
pressure. The detrusor pressure at maximum
flow (Pdet@Qmax) was determined. Bladder
outlet obstruction was defined as Pdet@Qmax
>40 cmH,0 combined with Qmax <15 mL/s.

Inflammatory markers: fasting venous blood
samples (5 mL) were collected before and 6
months after the operation. Serum was sepa-
rated by centrifugation and analyzed for inter-
leukin (IL)-6, tumor necrosis factor (TNF)-«, and
high-sensitivity C-reactive protein (hs-CRP) lev-
els using enzyme-linked immunosorbent assay
(ELISA).

Quiality of life (QoL): QoL was assessed before
and 6 months following the procedure using the
36-Item Short-Form Health Survey (SF-36) [15],
including the domains of role-emotional, social
functioning, physical functioning, and general
health (0-100 points per domain). The score
correlates positively with the QoL.

Statistical methods
All statistical analyses were conducted using

SPSS version 22.0. Continuous variables con-
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Table 1. Comparison of baseline characteristics between the two groups

Control group (n=80) Research group (n=85) x2/t/Z P

Age (years)

Body mass index (kg/m?)

FIGO staging (I/11)

Differentiation degree (low-to-moderate/high)

non-endometrioid adenocarcinoma)
Menopause (no/yes)
Tumor diameter (cm)

53.45+7.33
24.02+2.18
52 (65.00)/28 (35.00)
44 (55.00)/36 (45.00)
Pathological type (endometrioid adenocarcinoma/ 73 (91.25)/7 (8.75)

70 (87.50)/10 (12.50)
4.92 (3.07, 6.05)

54.99+6.56 1.424 0.156
23.47+2.00 1.690 0.093
52 (61.18)/33 (38.82) 0.259 0.611
45 (52.94)/40 (47.06) 0.070 0.791
75 (88.24)/10 (11.76) 0.405 0.524

77 (90.59)/8 (9.41) 0.404 0.525
4.66 (3.37, 5.75) -0.409 0.682

Note: FIGO, International Federation of Gynecology and Obstetrics.

Table 2. Comparison of treatment response between the two groups

Response Control group (n=80) Research group (n=85) X2 P
Marked response 22 (27.50) 30 (35.29)

Response 8 (47.50) 47 (55.29)

Non-response 20 (25.00) 8(9.41)

Overall response rate 0 (75.00) 77 (90.59) 7.107 0.008

Table 3. Comparison of safety profile between the two groups

Adverse event Control group (n=80)  Research group (n=85) X2 P
Incision infection 4 (5.00 0 (0.00)

Intestinal injury 3(3.75 0 (0.00)

Ureteral injury 4 (5.00 2 (2.35)

Lower limb deep venous thrombosis 3(3.75 2 (2.35)

urinary retention 2 (2.50 2 (2.35)

Total 16 (20.00) 6 (7.06) 5.973 0.015

forming to a normal distribution were expressed
as mean * standard deviation (SD), and com-
parisons were performed using independent-
samples t-test (between groups) and paired
t-test (pre- vs. post-treatment within groups).
Non-normally distributed data were presented
as median (inter-quartile range) [M (Q1, Q3)]
and analyzed using the Mann-Whitney U test.
Categorical variables were expressed as n [%]
and compared using the x2? test. A two-sided
P<0.05 was considered significant.

Results

Comparison of baseline data between the two
groups

As shown in Table 1, there were no significant
differences between the two groups in age,
body mass index (BMI), FIGO stage, differentia-
tion degree, pathological type, menopause sta-
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tus, or tumor diameter (all P>0.05), indicating
good baseline comparability.

Comparison of treatment efficacy between the
two groups

As shown in Table 2, the number of responders
was 60 in the control group, significantly lower
than 77 in the research group (P=0.008), indi-
cating higher overall response rate in the lapa-
roscopic group.

Comparison of safety profile between the two
groups

As shown in Table 3, the incidences of incision
infection, intestinal injury, ureteral injury, lower-
limb DVT, and urinary retention in the control
group were 4, 3, 4, 3, and 2 cases, respectively,
compared to O, O, 2, 2, and 2 cases in the
research group. The overall incidence of post-
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Table 4. Comparison of surgical findings between the two groups

Findings Control group (n=80) Research group (n=85) Z/t P
Intraoperative blood loss (mL)  295.00 (250.30, 364.80) 189.00 (132.00, 250.00) -6.821 <0.001
Operation time (min) 171.50 (138.50, 217.00) 148.00 (116.50, 171.00) -3.606 <0.001
Lymph node yield 18.01+5.11 21.78+4.61 4,981 <0.001
Table 5. Comparison of postoperative recovery between the two groups

Indicator Control group (n=80)  Research group (n=85) t/Z P
Time to intestinal function recovery (h) 44.35+8.05 32.01+7.24 10.365 <0.001
Duration of bed rest (d) 3.00 (2.00, 4.00) 2.00 (1.00, 3.00) -5.606 <0.001
Hospital stay (d) 10.00 (8.00, 12.00) 6.00 (4.00, 7.00) -7.688 <0.001
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Figure 1. Comparison of bladder function between the two groups. A. Time to first spontaneous urination. B Post-
void residual urine volume. C. Time to complete micturition recovery. Note: ***P<0.001 vs. controls.

operative complications was lower in the
research group compared to the control group
(P=0.015).

Comparison of surgical outcomes between the
two groups

As shown in Table 4, the research group dem-
onstrated significantly reduced intraoperative
blood loss and shorter operation time, along
with a higher lymph node yield compared to the
control group (all P<0.001).

Comparison of postoperative recovery between
the two groups

As shown in Table 5, the time to intestinal func-
tion recovery, duration of bed rest, and length
of hospital stay were all significantly shorter in
the research group compared to the control
group (all P<0.001).
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Comparison of bladder function between the
two groups

As shown in Figure 1, patients in the research
group showed a shorter time to first spontane-
ous urination, lower post-void residual urine
volume, and faster recovery of normal micturi-
tion compared to the control group (all
P<0.001).

Comparison of urination function between the
two groups

As illustrated in Figure 2, there were no signifi-
cant differences between the two groups
in baseline urodynamic indicators, including
Qmax, filling-phase bladder pressure, and pres-
sure-flow study (all P>0.05). Postoperatively,
although all indicators decreased markedly
in both groups (control group: all P<0.001;
research group: all P<0.001), their levels were
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Figure 2. Comparison of Urodynamic outcomes between the two groups before and after treatment. A. Free flow
rate. B. Filling-phase bladder pressure. C. Synchronized pressure-flow rate. Note: **P<0.01, ***P<0.001 vs. pre-

operative value; #P<0.05 vs. control group.

Table 6. Comparison of inflammatory markers between the two groups

Biomarker Control group (n=80) Research group (n=85) t P
IL-6 (pg/L)
Pre-operation 4.50+1.97 4.81+2.09 0.979 0.329
Post-operation 3.33£1.27*** 2.23+0.90*** 6.449 <0.001
TNF-ox (ug/L)
Pre-operation 4.10+1.75 4.21+1.83 0.394 0.694
Post-operation 2.39+0.88*%** 1.51+0.72*%** 7.128 <0.001
hs-CRP (mg/L)
Pre-operation 25.57+4.59 26.47+5.04 1.197 0.233
Post-operation 15.46+4.97*** 12.11+3.49%** 5.034 <0.001

Note: ***P<0.001 vs. preoperative value. IL-6, Interleukin-6; TNF-&, Tumor Necrosis Factor-alpha; hs-CRP, High-sensitivity C-

Reactive Protein.

higher in the research group compared to the
control group (P=0.030, P<0.001, P<0.001,
respectively).

Comparison of serum inflammatory markers
between the two groups

As shown in Table 6, preoperative levels of IL-6,
TNF-a, and hs-CRP showed no significant differ-
ences between the two groups (all P>0.05).
Postoperatively, these inflammatory markers
decreased significantly in both groups, with sig-
nificantly lower levels observed in the research
group (all P<0.001).

Comparison of QoL scores between the two
groups

As shown in Table 7, baseline SF-36 scores
were comparable between the two groups
across four domains (role-emotional, social
functioning, physical functioning, and general
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health) (all P>0.05). Post-operatively, SF-36
scores improved significantly in both groups,
with greater improvements observed in the
research group (all P<0.001).

Discussion

Our study demonstrated that the overall
response rate was significantly higher in EC
patients undergoing laparoscopic surgery com-
pared to those receiving open surgery, indicat-
ing a potential advantage of the minimally inva-
sive approach in improving clinical outcomes.
Additionally, laparoscopic surgery was asso-
ciated with an evidently lower incidence of
postoperative complications, including incision
infection, intestinal injury, ureteral injury, lower
limb DVT, and urinary retention, suggesting a
superior safety profile compared to open sur-
gery. Consistent with our observations, Bogani
et al. [16] reported that laparoscopic surgery is
a safe and effective procedure for EC.
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Table 7. Comparison of quality of life between the two groups

Indicator Control group (n=80)  Research group (n=85) t P
Role-emotional (points)
Pre-operation 60.52+5.19 60.84+6.28 0.356 0.723
Post-operation 67.43+£6.24*** 75.00+£5.85*** 8.043 <0.001
Social functioning (points)
Pre-operation 63.17+6.84 62.68+5.69 0.501 0.617
Post-operation 66.78+7.04** 74.68+7.08*** 7.183 <0.001
Physical functioning (points)
Pre-operation 59.02+5.66 60.34+6.61 1.374 0.171
Post-operation 65.44+6.74%** 74.60+6.08*** 9.176 <0.001
General Health (points)
Pre-operation 54.36+4.75 55.68+5.99 1.562 0.120
Post-operation 65.10+6.31*** 79.78+6.53*** 14.670 <0.001

Note: **P<0.01, ***P<0.001 vs. pre-operative.

Furthermore, laparoscopic surgery resulted in
reduced intraoperative blood loss, shorter
operation time, and a higher lymph node yield,
indicating improved surgical efficiency com-
pared to open surgery. This may be associated
with the minimally invasive nature of laparos-
copy. Specifically, the use of high-resolution
visualization systems and refined surgical
instruments allows for enhanced exposure of
anatomic structures and precise dissection,
thereby improving operative efficiency. More-
over, the reduced surgical trauma associated
with laparoscopy minimizes damage to sur-
rounding tissues, thus lowering the risk of post-
operative complications and facilitating post-
operative recovery. Similarly, Gan et al. [17]
demonstrated that laparoscopic surgery signifi-
cantly reduced intraoperative blood loss and
postoperative complications, consistent with
the results of the current study.

Regarding postoperative recovery, patients in
the laparoscopic group exhibited faster restora-
tion of intestinal function, shorter duration of
bed rest, and reduced length of hospital stay
compared to those receiving open surgery, sug-
gesting that laparoscopic surgery is more con-
ducive to enhanced postoperative recovery.
This may be explained by the smaller incision
and reduced tissue trauma associated with
laparoscopic procedures, in contrast to the
larger abdominal incision required for open
surgery, which may delay postoperative reha-
bilitation. Consistently, Ma et al. [18] reported
that laparoscopic surgery significantly reduced
blood loss and shortened hospitalization time
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compared with open surgery. Similarly, Mourits
et al. [19] reported shorter operation time and
faster recovery with laparoscopic surgery in
patients with stage | endometrioid adenocarci-
noma or complex atypical hyperplasia, further
supporting our findings.

In this study, both bladder and urodynamic
function were better preserved in EC patients
undergoing laparoscopic surgery compared
with those receiving open surgery. Consistent
with our results, Higgs et al. [20] reported that
laparoscopic surgery in patients with EEC did
not notably affect their pelvic floor function,
including urinary, intestinal, and prolapse-relat-
ed symptoms, compared to their preoperative
status.

Inflammation plays a critical role in tumor pro-
gression and postoperative recovery. IL-6, TNF-
o, and hs-CRP are well-established inflamma-
tory biomarkers. IL-6 has been reported to cor-
relate with tumor burden and disease stage in
EC, and IL-6, together with TNF-q, are involved
in tumor proliferation, invasion, and metasta-
sis. In addition, hs-CRP may contribute to EC
progression through activation of the frag-
ment y receptors (FcgRs)/nuclear factor kB (NF-
KB)/nucleotide-binding oligomerization domain
(NOD)-like receptor pyrin domain-containing
protein 3 (NLRP3) pathway [21-23]. Therefore,
this study selected IL-6, TNF-&, and hs-CRP as
representative inflammatory indicators. Our
results demonstrated that laparoscopic sur-
gery was associated with significantly lower
postoperative levels of IL-6, TNF-&, and hs-CRP,
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indicating a more pronounced attenuation of
the systemic inflammatory response. This eff-
ect may be attributed to the reduced surgical
trauma associated with laparoscopic proce-
dures, which leads to reduced stress response
and decreased release of pro-inflammatory
cytokines. Moreover, the minimally invasive
approach may limit tissue injury, ischemia-
reperfusion damage, and subsequent inflam-
matory cascade activation, thereby contri-
buting to improved postoperative recovery
[24-26].

In terms of Qol, patients receiving laparos-
copic surgery exhibited significantly greater
improvements across multiple SF-36 domains,
including role-emotional, social functioning,
physical function, and general health. The
advantages of laparoscopic surgery such as
accelerated postoperative recovery, lower com-
plication rates, better preservation of bladder
and urinary functions collectively contribute to
an enhanced perception of health status.
These benefits facilitate earlier mobilization,
shorter hospitalization, and earlier return to
family and social activities. Open surgery, on
the contrary, is associated with greater surgical
trauma and delayed recovery, thereby limiting
the extent of QoL improvement.

Although this study demonstrated the overall
superiority of laparoscopic surgery over open
surgery, the choice of surgical approach should
be individualized based on comprehensive risk
stratification, including FIGO stage and tumor
grade. Referring to clinical practice and related
literature [27, 28], laparoscopic surgery is gen-
erally recommended for low-risk patients (e.g.,
FIGO stage IA, grade G1/G2, myometrial infiltra-
tion <50%), since it provides comparable onco-
logical outcomes to open surgery and signifi-
cant benefits in postoperative recovery and
QoL. For high-risk patients (e.g., FIGO stage IB
with grade 3, stage Il disease, or high-risk histo-
logic subtypes such as clear cell/serous endo-
metrial cancer), open surgery may still be con-
sidered, particularly when extensive staging or
lymphadenectomy is required. In such cases,
the surgical approach should be determined
based on preoperative pathologic findings and
surgeon expertise. Therefore, individualized
surgical planning integrating preoperative path-
ological and imaging findings is essential to
optimize clinical outcomes.
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Several limitations of this study should be
acknowledged. First, given the monocentric
design with only 165 cases enrolled, multi-
center research with an expanded sample size
is warranted to enhance the generalizability of
the findings. Second, subgroup analyses based
on risk stratification were not performed, which
may have obscured potential differences in
treatment effects among distinct patient popu-
lations. Future studies should incorporate strat-
ified analyses to identify the specific EC popula-
tions who may derive the greatest benefits from
laparoscopic surgery. Third, although this study
explored inflammatory markers and proposed
potential involvement of the NF-kB pathway, no
direct molecular evidence (e.g., protein expres-
sion or phosphorylation levels) was provided.
Further mechanistic studies are needed to elu-
cidate the underlying biological pathways.

Conclusion

Laparoscopic surgery demonstrates superiority
over open surgery for EC treatment, including
improved perioperative outcomes, reduced
inflammatory response, enhanced recovery,
and better quality of life, supporting its broader
clinical promotion.
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