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Abstract

Background: The incidence of endometrial cancer is steadily rising worldwide. Although surgical interventions, particularly comprehen-
sive lymphadenectomy, have improved survival rates, postoperative lymphoceles formation remains a significant clinical complication
adversely affecting patient recovery and quality of life. In recent years, the estimation of physiologic ability and surgical stress (E-PASS)
scoring system has emerged as a valuable tool in perioperative risk assessment. This system provides a comprehensive evaluation by
quantifying patients’ physiological reserves and surgical stress. Although this scoring method has demonstrated value across various sur-
gical disciplines, its potential utility in gynecological oncology remains to be thoroughly explored. Methods: In this retrospective cohort
study conducted at Dongyang Hospital affiliated with Wenzhou Medical University, China, we analyzed 180 patients with endometrial
cancer who underwent radical surgery between 2012 and 2023. We evaluated the predictive performance of E-PASS components: pre-
operative risk score (PRS), surgical stress score (SSS), and comprehensive risk score (CRS). Results: Lymphocele developed in 62
patients (34.4%). The CRS demonstrated superior predictive performance (area under the curve [AUC] = 0.930; 95% confidence in-
terval [CI]: 0.893–0.966) with 0.806 sensitivity and 0.915 specificity. Multivariate analysis identified CRS (odds ratio [OR] = 1.161;
95% CI: 1.110–1.214) and advanced International Federation of Gynecology and Obstetrics stage (OR = 3.211, 95% CI: 1.262–8.172)
as independent risk factors. Conclusions: The E-PASS scoring system, particularly the CRS, effectively predicts postoperative lympho-
cele formation in patients with endometrial cancer undergoing radical surgery, potentially facilitating early risk assessment and guiding
preventive interventions.
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1. Introduction
Endometrial cancer represents a growing threat in gy-

necologic oncology, with rising incidence worldwide and
approximately 97,000 annual deaths [1]. This malignancy
primarily spreads through lymphatic pathways, with lymph
node metastasis present in 10%–15% of apparently early-
stage cases [2]. Lymphadenectomy provides critical stag-
ing information for treatment planning, though its survival
benefit remains debated. For selected cases where lym-
phadenectomy is performed, postoperative lymphocele for-
mation represents a significant clinical challenge, affecting
between 1%–58% of patients [3].

Lymphoceles significantly impair recovery and reduce
quality of life [4,5]. These fluid collections result from in-
effective closure of lymphatic vessel stumps during surgery
[6] and can lead to serious complications including infec-
tions and prolonged hospitalization [7,8]. Key risk factors
include extent of lymphatic dissection, obesity, and surgical
drain management [9].

Current predictive models for surgical complications
in endometrial cancer show important limitations. The
american society of anesthesiologists (ASA) classification
demonstrates value for general complications but lacks

specificity for lymphatic complications [10]. While the
frailty Index effectively predicts morbidity in elderly pa-
tients [11], its complexity limits routine clinical application.
Similarly, the surgical complexity score has been primarily
validated for ovarian cancer [12], with insufficient evidence
for endometrial cancer complications.

The estimation of physiologic ability and surgical
stress (E-PASS) system offers a promising alternative by
uniquely integrating both patient factors and surgical pa-
rameters. Through its comprehensive risk score calcula-
tion [13], E-PASS potentially provides a more complete ap-
proach to predicting specific complications like lymphocele
formation [14]. Though valuable across surgical special-
ties, its application in gynecologic oncology remains un-
derexplored [15].

Within the evolving landscape of endometrial cancer
management, where lymphadenectomy is increasingly ap-
plied selectively rather than routinely, this retrospective co-
hort study evaluated whether E-PASS scores can effectively
predict lymphocele formation following endometrial can-
cer surgery. Our objective was to establish a clinically use-
ful risk stratification tool to guide preventive strategies and
support individualized surgical approaches.
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Fig. 1. Patient selection flowchart for the analysis of postoperative lymphocele formation in patients with endometrial cancer.

2. Materials and Methods
2.1 Study Population and Data Collection

In this single-center retrospective study conducted at
Dongyang Hospital Affiliated to Wenzhou Medical Uni-
versity, Dongyang, China, 286 patients with endometrial
cancer who underwent radical surgery between 2012 and
2023 were screened initially. Patient data were extracted
through the Le9medical record mining platform (Shanghai,
China). We acknowledge that the single-center nature of
this study from eastern China may limit the generalizability
of our findings to different geographic regions, healthcare
systems, and patient populations with varying demographic
and clinical characteristics. This limitation highlights the
need for future multicenter studies across diverse popula-
tions. Fig. 1 delineates the methodological framework em-
ployed in this investigation.

2.1.1 Inclusion Criteria

• Radical surgery defined as total hysterectomy, bi-
lateral salpingo-oophorectomy, and lymphadenectomy per
International Federation of Gynecology and Obstetrics

(FIGO) guidelines [16]. All patients underwent pelvic lym-
phadenectomy (external iliac, internal iliac, common il-
iac, and obturator nodes). High-risk cases (G3 grade, non-
endometrioid histology, deep myometrial invasion, or cer-
vical involvement) additionally received para-aortic lym-
phadenectomy from aortic bifurcation to renal vein level.

• Minimum 6-month post-surgical survival.
• Primary surgical treatment without previous therapy.

2.1.2 Exclusion Criteria
106 patients were excluded based on:
• Postoperative ileus (n = 28): bowel dysfunc-

tion requires interventions affecting fluid distribution and
metabolic status, potentially interfering with lymphocele
formation assessment and introducing confounding vari-
ables.

• Multiple primary malignancies (n = 22): may affect
lymphadenectomy extent and technique.

• Communication-limiting neurological conditions (n
= 19): prevents accurate symptom reporting.

• Hepatic or renal dysfunction (n = 35): these condi-
tions alter protein metabolism and fluid balance, directly
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Fig. 2. Receiver operating characteristic (ROC) curves comparing different predictive models for postoperative lymphocele in
patients with endometrial cancer. ROC curves showing the discriminative ability of four different predictive models: comprehensive
risk score (CRS, black line), surgical stress score (SSS, red line), physiological risk score (PRS, blue line). The area under the curve
(AUC) values with 95% confidence intervals were: CRS 0.930 (0.893–0.966), SSS 0.873 (0.818–0.927), PRS 0.686 (0.600–0.772). The
diagonal reference line (grey) represents random prediction (AUC = 0.500). CRS demonstrated superior predictive performance with
optimal sensitivity of 80.60% and specificity of 91.50%. The curves were derived from a retrospective analysis of 180 patients who
underwent radical surgery for endometrial cancer between 2012 and 2023.

affecting lymphatic fluid dynamics and independently in-
fluencing lymphocele formation, which would confound E-
PASS predictive assessment.

• Did not meet 6-month survival requirement (n = 2).

2.1.3 Complication Assessment

Lymphocele was defined as fluid collection ≥2 cm in
the pelvic/retroperitoneal area. All patients underwent ul-
trasound examinations at 1 weeks and 1 months postoper-
atively per institution protocol. Additional computed to-
mography (CT) scans were performed for symptomatic pa-
tients or those with suspicious ultrasound findings. Severity
was assessed using the Clavien-Dindo classification system
(Grades I–V).

The final analysis included 180 patients, categorized
into lymphocele (n = 62) and non-lymphocele (n = 118)
groups.

Based on postoperative imaging, patients were catego-
rized into Lymphocele Group (n = 62) and Non-lymphocele
Group (n = 118). Postoperative ultrasounds were inde-
pendently evaluated by two blinded ultrasonographers (>5
years experience), with discrepancies resolved by senior
consensus. Interobserver agreement showed good reliabil-
ity (κ = 0.85). A lymphocele was defined as follows: any
uni-or multilocular tumor detected that had a thick wall;
contained fluid of varying echogenicity (anechoic, low-
level, ground-glass, hemorrhagic, mixed); oval, round, or
hourglass-shaped; and with or without intraluminal septa-
tions or debris [17].
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Table 1. Clinical characteristics and E-PASS parameters of patients with and without postoperative lymphocele formation.

Characteristics
Lymphocele Non-lymphocele Difference Statistics

p-value
(n = 62) (n = 118) [95% CI] (t/χ2)

Demographic and clinical parameters
Age (years) χ2 = 0.006 0.939

≤55 28 (45.2%) 54 (45.8%)
>55 34 (54.8%) 64 (54.2%) 0.6% [–30.0, 31.2]

BMI (kg/m2) χ2 = 0.213 0.645
<24 47 (75.8%) 93 (78.8%)
≥24 15 (24.2%) 25 (21.2%) 3.0% [–22.9, 28.9]

Comorbidities χ2 = 0.176 0.675
<2 52 (83.9%) 96 (81.4%)
≥2 10 (16.1%) 22 (18.6%) –2.5% [–25.6, 20.6]

Disease-related parameters
FIGO stage χ2 = 8.193 0.004*

I–II 37 (59.7%) 94 (79.7%)
III–IV 25 (40.3%) 24 (20.3%) 20.0% [–8.4, 48.4]

Histological type χ2 = 1.178 0.278
Non-endometrioid 37 (59.7%) 80 (67.8%)
Endometrioid 25 (40.3%) 38 (32.2%) 8.1% [–21.6, 37.8]

Surgical parameters
Previous abdominal surgery χ2 = 2.103 0.147

No 44 (71.0%) 95 (80.5%)
Yes 18 (29.0%) 23 (19.5%) 9.5% [–17.2, 36.3]

Postoperative management
Drainage placement χ2 = 0.027 0.869

No 13 (21.0%) 26 (22.0%)
Yes 49 (79.0%) 92 (78.0%) 1.1% [–24.1, 26.3]

Drainage duration (days) χ2 = 0.651 0.420
<5 25 (40.3%) 55 (46.6%)
≥5 37 (59.7%) 63 (53.4%) 6.3% [–24.1, 36.6]

Hemoglobin (g/L) χ2 = 0.212 0.645
<110 40 (64.5%) 72 (61.0%)
≥110 22 (35.5%) 46 (39.0%) –3.5% [–33.1, 26.1]

E-PASS scoring system
PRS score 0.35 (0.08) 0.33 (0.05) 0.02 [–0.01, 0.04] t = 1.536 0.128
SSS score 0.36 (0.10) 0.34 (0.06) 0.02 [–0.01, 0.05] t = 1.444 0.152
CRS score 0.43 (0.15) 0.40 (0.13) 0.03 [–0.01, 0.08] t = 1.419 0.159

Note: Data are presented as n (%) for categorical variables and mean± standard deviation for continuous variables. Chi-square
statistics represent direct Pearson chi-square values without continuity correction. * p < 0.050.
Abbreviations: BMI, body mass index; FIGO, International Federation of Gynecology and Obstetrics; E-PASS, estimation of
physiologic ability and surgical stress; PRS, preoperative risk score; SSS, surgical stress score; CRS, comprehensive risk score;
CI, confidence interval.

2.2 Assessment of Surgical Risk Using E-PASS Scoring
System

The E-PASS framework (preoperative risk score
[PRS] for patient status, surgical stress score [SSS] for in-
traoperative burden, and comprehensive risk score [CRS]
integrating both) was implemented to assess perioperative
risks through its multidimensional evaluation system [18].

2.2.1 Preoperative Risk Score (PRS)

The PRS is calculated using the following equation:

PRS = − 0.0686 + 0.00345X1 + 0.323X2 + 0.205X3

+ 0.153X4 + 0.148X5 + 0.0666X6. (1)

Where:
• X1 represents age in years.
• X2 indicates severe heart disease (1 if present, 0

if absent).
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o New York heart association (NYHA) functional
class III or IV.

o Severe arrhythmia requiring mechanical support.
• X3 denotes severe pulmonary disease (1 if

present, 0 if absent).
o Vital capacity (VC) <60% and/or.
o Forced expiratory volume in 1 second (FEV

1.0%) <50%.
• X4 signifies diabetes mellitus according to the

World Health Organization criteria (1 if present, 0 if ab-
sent).

• X5 reflects performance status index (0–4).
o 0: Fully active.
o 1: Restricted but ambulatory.
o 2: Ambulatory >50% of waking hours.
o 3: Confined to bed >50% of waking hours.
o 4: Completely disabled.
• X6 represents ASA classification (1–5).

2.2.2 Surgical Stress Score (SSS)
The SSS is determined using the equation:

SSS = −0.342 + 0.0139X7 + 0.0392X8 + 0.352X9. (2)

Where:
• X7 represents blood loss/body weight ratio

(mL/kg).
• X8 indicates operation time (minutes).
• X9 denotes extent of surgical incision.
o 0: Minimally invasive (laparoscopic) approach.
o 1: Single cavity surgery (laparotomy or thoraco-

tomy).
o 2: Combined cavity surgery (both laparotomy

and thoracotomy).

2.2.3 Comprehensive Risk Score (CRS)
The final CRS is calculated as:

CRS = −0.328 + 0.936 (PRS) + 0.976 (SSS). (3)

2.3 Statistical Analysis
Using R software version 4.4.1 (R Core Team, R

Foundation for Statistical Computing, Vienna, Austria),
data distributions were assessed using the Shapiro-Wilk
normality test. Normally distributed continuous variables
were presented as mean ± standard deviation (X̄ ± SD),
while non-normally distributed variables were expressed as
median [interquartile range]. Between-group comparisons
used independent t-tests for normally distributed variables
and Mann-Whitney U tests for non-normally distributed
variables.

For categorical variables, standard Pearson chi-square
tests using the direct formula χ2 = Σ (O – E)2/E were per-
formed to compare proportions between groups when all
expected cell frequencies were greater than 5. Chi-square

calculations were performed using R’s chisq.test (correct =
FALSE) function to ensure direct Pearson chi-square com-
putation without continuity correction. Fisher’s exact test
was used when expected frequencies were less than 5. All
expected cell frequencies were verified to exceed 5 before
applying Pearson chi-square tests.

Univariate analysis andmultivariate binary logistic re-
gression were performed to identify independent risk fac-
tors for lymphocele formation. Variables with p< 0.100 in
univariate analysis were included in the multivariate model.
Results were presented as odds ratios (OR) with 95% confi-
dence intervals (CI). Spearman correlation coefficient was
used to assess relationships between variables when binary
variables were involved (such as FIGO stage). Pearson cor-
relation coefficient was used only for relationships between
continuous variables.

The diagnostic performance of E-PASS components
(PRS, SSS, CRS) for predicting postoperative lympho-
cele was evaluated using receiver operating characteristic
(ROC) curve analysis. Diagnostic parameters including
area under the curve (AUC), sensitivity, specificity, and op-
timal cut-off values were calculated. Statistical significance
was set at p < 0.050.

3. Results
Overall, 180 patients with endometrial cancer who un-

derwent radical surgery were evaluated. Postoperative lym-
phocele developed in 62 patients (34.4%), while 118 pa-
tients (65.6%) remained lymphocele-free during follow-up.

Demographic and perioperative characteristics were
comparable between groups. Neither patient-specific vari-
ables (age, body mass index [BMI], comorbidity burden,
postoperative hemoglobin levels) nor surgical parameters
(anesthetic technique, drainage management, prior abdom-
inal operations) exhibited significant differences (all p >

0.050).
Notably, tumor staging analysis revealed that

advanced-stage disease (FIGO III–IV) occurred more
frequently in patients who developed lymphoceles (40.3%
vs. 20.3%, χ2 = 8.193, p = 0.004). However, histological
classification showed similar distribution patterns between
groups (χ2 = 1.178, p = 0.278).

Analysis of E-PASS parameters revealed slight differ-
ences between groups that did not reach statistical signifi-
cance. The lymphocele cohort showed marginally higher
values in preoperative risk scores (0.35 [0.08] vs. 0.33
[0.05], t = 1.536, p = 0.128), surgical stress scores (0.36
[0.10] vs. 0.34 [0.06], t = 1.444, p = 0.152), and compre-
hensive risk scores (0.43 [0.15] vs. 0.40 [0.13], t = 1.419, p
= 0.159). Of the examined variables, FIGO staging showed
a significant association with lymphocele formation risk (p
= 0.004) (Table 1).

We performed Spearman correlation analysis between
FIGO staging and E-PASS components due to the binary
nature of FIGO stage. No significant correlations were
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found between FIGO staging and PRS (Spearman correla-
tion coefficients [rs] = –0.027, p = 0.715), SSS (rs = 0.076,
p = 0.310), or CRS (rs = –0.009, p = 0.909), indicating
cancer stage independence from physiological risk assess-
ment. Strong correlations existed among E-PASS compo-
nents: CRS correlated significantly with PRS (rs = 0.706,
p < 0.001) and SSS (rs = 0.542, p < 0.001). PRS and SSS
also showed moderate correlation (rs = 0.256, p = 0.001),
suggesting patients with poor preoperative status experi-
ence higher surgical stress (Table 2). CRS’s superior per-
formance reflects its integrated approach, combining preop-
erative physiological status and surgical stress factors. This
comprehensive assessment offers better risk evaluation than
individual components alone. The independence between
FIGO staging and E-PASS suggests these systems provide
complementary information for surgical risk assessment.

Table 2. Spearman correlation analysis between FIGO stage
and components of E-PASS scoring system.

Variables Statistics FIGO stage PRS SSS CRS

FIGO stage r 1.000 –0.027 0.076 –0.009
p NA 0.715 0.310 0.909

PRS r –0.027 1.000 0.256 0.706
p 0.715 NA 0.001 <0.001

SSS r 0.076 0.256 1.000 0.542
p 0.310 0.001 NA <0.001

CRS r –0.009 0.706 0.542 1.000
p 0.909 <0.001 <0.001 NA

Note: Data presented are Spearman correlation coefficients (rs)
with corresponding p values. Spearman correlation was used
due to the inclusion of FIGO stage as a binary categorical vari-
able. p < 0.050 was considered statistically significant. NA,
not applicable.

Logistic regression analysis was performed with CRS
as a continuous variable, FIGO stage (I–II = 0, III–IV =
1) as a categorical variable, and postoperative lymphocele
formation (yes = 1, no = 0) as the dependent variable (Ta-
ble 3). Binary logistic regression analysis was performed
to evaluate the predictive value of CRS and FIGO stage
for postoperative lymphocele formation in patients with en-
dometrial cancer (Table 4). The results demonstrated that
both CRS and FIGO stage were independent risk factors
for lymphocele formation. Specifically, for each unit in-
crease in CRS, the risk of developing lymphocele increased
by 16.1% (OR = 1.161, 95% CI: 1.110–1.214, p < 0.001),
indicating a significant positive correlation between sur-
gical complexity and postoperative lymphocele formation.
Additionally, patients with advanced FIGO stage (III–IV)
showed a substantially higher risk of lymphocele forma-
tion compared to those with early-stage disease (I–II) (OR =
3.211, 95% CI: 1.262–8.172, p = 0.014). This suggests that
patients with advanced-stage endometrial cancer are more
than three times more likely to develop postoperative lym-

phocele compared to early-stage patients, highlighting the
importance of careful postoperativemonitoring in this high-
risk group.

The predictive performance of different E-PASS scor-
ing systems for postoperative lymphocele in patients with
endometrial cancer was evaluated using ROC curve anal-
ysis (Fig. 2). The CRS demonstrated superior discrim-
inative ability with the highest AUC of 0.930 (95% CI:
0.893–0.966), with optimal sensitivity of 80.60% and speci-
ficity of 91.50%. The SSS showed good predictive per-
formance with an AUC of 0.873 (95% CI: 0.818–0.927),
achieving 69.41% and 92.41% sensitivity and specificity,
respectively. In contrast, the PRS showed relatively poor
predictive capability, with AUC of 0.686 (95% CI: 0.600–
0.772). The significant difference in AUCs between CRS
and other E-PASS components (all p< 0.001) suggests that
CRS is the most reliable predictor for postoperative lym-
phocele development in patients with endometrial cancer
undergoing radical surgery. For FIGO stage, as a binary
categorical variable (I–II vs. III–IV), ROC analysis is not
applicable. However, its diagnostic performance showed
sensitivity of 40.3% and specificity of 79.7% for predicting
lymphocele formation. Although only CRS and FIGO stage
emerged as independent risk factors in multivariable anal-
ysis, we present the diagnostic performance of all E-PASS
components in Table 5 to provide comprehensive informa-
tion about each parameter’s individual predictive capabil-
ity. The combination of CRS with FIGO stage improves
the overall predictive performance compared to either pa-
rameter alone (Table 5).

4. Discussion
This retrospective investigation spanning 11 years ex-

amined how E-PASS scoring components relate to lympho-
cele formation after endometrial cancer surgery. Our anal-
ysis revealed that the CRS offers the most robust predic-
tive capability among the assessed parameters. This find-
ing suggests that an integrated assessment combining both
physiological capacity and surgical stress provides more ac-
curate risk stratification than either component alone or tra-
ditional staging systems.

Physiological capacity reflects a patient’s overall
health status and recovery potential, while surgical stress
scoring quantifies both psychological and physiological im-
pacts of surgery [14,19]. The E-PASS scoring system, com-
prising PRS, SSS, and CRS, provides clinicians with pre-
cise patient assessment by comprehensively evaluating sur-
gical risk and stress response [20]. Our findings align with
several previous studies while also revealing some unique
insights. Kayra et al. [19] demonstrated in their prospec-
tive study of 156 patients with endometrial cancer that E-
PASS scoring components effectively predicted postopera-
tive complications, with CRS showing the highest predic-
tive value. Similarly, Chen et al. [14] reported that ele-
vated CRS correlated with increased lymphatic complica-
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Table 3. Variable definitions and coding for logistic regression analysis.
Variables Type Coding/Definition

Independent variables
CRS Continuous Original numerical value (range: 0–1)
FIGO stage Categorical 0 = Stage I–II (early stage)

1 = Stage III–IV (advanced stage)
Dependent variable

Lymphocele formation Binary 0 = No
1 = Yes

Note: CRS was calculated based on preoperative risk score and surgical stress score.
FIGO staging was determined according to 2009 FIGO staging system for endometrial
cancer.

Table 4. Binary logistic regression analysis for risk factors of lymphocele formation.
Variables β SE OR (95% CI) Wald p-value

CRS 0.149 0.023 1.161 (1.110–1.214) 42.516 <0.001
FIGO stage 1.167 0.477 3.211 (1.262–8.172) 5.994 0.014
Constant –6.863 0.995 0.001 47.591 <0.001
Note: CRS was included as a continuous variable. FIGO stage was coded as: 0
= stage I–II, 1 = stage III–IV. Dependent variable was coded as: 0 = no lympho-
cele, 1 = lymphocele formation.
Abbreviations: β, regression coefficient; SE, standard error; OR, odds ratio.

Table 5. Diagnostic performance of different predictive models for postoperative lymphocele formation.
Predictive models AUC (95% CI) SE Sensitivity Specificity Youden index

CRS 0.930 (0.893–0.966) 0.018 0.806 0.915 0.720
SSS 0.873 (0.818–0.927) 0.028 0.694 0.924 0.620
PRS 0.686 (0.600–0.772) 0.044 0.419 0.898 0.320
FIGO stage - - 0.403 0.797 -
Note: CRS combines both preoperative risk factors and surgical stress factors. SSS evaluates the
extent of surgical intervention. PRS includes preoperative clinical risk factors. FIGO staging was
determined according to 2009 FIGO staging system. FIGO stage: binary categorical variable (I–II
vs. III–IV); AUC and Youden index not applicable for dichotomous variables.
Abbreviations: AUC, area under the curve.

tions in gynecologic surgery. However, our study demon-
strated enhanced predictive accuracy for CRS compared to
these previous reports, possibly due to our larger sample
size and more comprehensive assessment protocol. Our
findings regarding the correlation between FIGO staging
and lymphocele formation corroborate Pan et al.’s [21] ret-
rospective analysis, though with some variations that might
be attributed to differences in surgical techniques and post-
operative management. This difference might be attributed
to variations in surgical techniques and postoperative man-
agement protocols. The mechanistic basis for our obser-
vations can be explained through several pathways. As
demonstrated by Chen et al. [22] and Kitano et al. [23],
elevated PRS often reflects compromised physiological re-
serves and reduced healing capacity, while Norimatsu et al.
[24] andDai et al. [25] established that higher SSS indicates
more extensive surgical trauma and lymphatic disruption.
The superior predictive performance of CRS in our study,
consistent with Haga et al.’s [26] foundational work, likely

stems from its comprehensive integration of both physio-
logical and surgical stress parameters, particularly relevant
in complex procedures like endometrial cancer surgery.

The clinical implications of our findings extend be-
yond mere risk prediction, offering a practical framework
for personalized surgical planning in endometrial cancer
treatment. The strong performance of CRS enables clini-
cians to identify high-risk patients and implement targeted
interventions. Based on our ROC analysis, we propose
CRS-based risk stratification for clinical decision-making,
though specific thresholds require further validation in
larger cohorts. For surgical approach, high-risk patients
would benefit from sentinel lymph node mapping when
oncologically appropriate and advanced vessel-sealing de-
vices tominimize lymphatic disruption, while intermediate-
risk patients should receive standard lymphadenectomy
with careful attention to lymphatic preservation. Drainage
strategy should be tailored to risk level: high-risk patients
receiving extended closed-suction drainage (7–10 days)

7

https://www.imrpress.com


with daily output monitoring, intermediate-risk patients
having standard drainage with removal upon output reduc-
tion below 50 mL/24 h, and low-risk patients potentially
qualifying for early drain removal or selective placement.
Postoperative monitoring should likewise be risk-stratified:
high-risk patients undergoing enhanced ultrasound assess-
ment on days 7, 14, and 21, intermediate-risk patients re-
ceiving evaluation on day 14, and low-risk patients follow-
ing standard clinical protocols. Additional preventive mea-
sures for high-risk patients should include early mobiliza-
tion with compression therapy, nutritional optimization (es-
pecially with low preoperative albumin), and thorough pa-
tient education regarding lymphocele symptoms. Notably,
endometrial cancer lymphadenectomy guidelines have un-
dergone significant changes in recent years. Both the Eu-
ropean Society of Gynecological Oncology/European So-
ciety for Radiotherapy and Oncology/European Society
of Pathology 2020 (ESGO/ESTRO/ESP 2020) consensus
and the latest National Comprehensive Cancer Network
(NCCN) guidelines recommendmore individualized lymph
node assessment strategies [27,28]. Research from AC Ca-
margo Cancer Center revealed that sentinel lymph node
(SLN) mapping reduced lymphocele incidence from 14.1%
with systematic lymphadenectomy to 3.4% with SLN alone
(p = 0.009). Multivariate analysis identified systematic
lymphadenectomy as an independent risk factor for lym-
phocele (OR 3.68) [29].

This study’s unique contribution lies in its comprehen-
sive integration of both physiological and surgical parame-
ters through the E-PASS system, providing a more nuanced
risk assessment than traditional staging-based approaches.
We recommend incorporating CRS calculation into routine
preoperative assessment workflows, with particular atten-
tion to patients showing elevated values. Future research
should pursue several key directions: multicenter prospec-
tive validation to confirm CRS threshold generalizability
across diverse populations; integration of CRS with molec-
ular biomarkers (such as vascular endothelial growth factor
[VEGF]-C/D or inflammatory markers) to enhance predic-
tion and reveal pathophysiological mechanisms; combina-
tionwith radiological parameters like lymphaticmapping or
ultrasound elastography to create stronger predictive mod-
els; development of artificial intelligence (AI) algorithms
that integrate these clinical, molecular, and radiological fac-
tors; and interventional studies evaluating whether CRS-
based preventive strategies actually reduce lymphocele in-
cidence and improve outcomes.

Methodological rigor was ensured through: (1) 11-
year cohort (n = 180) providing temporal validity; (2) stan-
dardized lymphocele imaging protocols; (3) multifactorial
analysis integrating clinical/E-PASS parameters. Our sta-
tistical framework combined correlation-multivariate mod-
eling with ROC analysis and confounder adjustment.
Stage-inclusive enrollment (IA–IV) and≥6-month survival
criteria enhanced generalizability while controlling attrition
bias

Study limitations include: (1) single-center
Chinese cohort requiring multiethnic validation;
(2) exclusion of high-risk subgroups (comorbidi-
ties/immunodeficiency/neoadjuvant); (3) observational
design precludes causal inference. Residual confounding
persists despite multivariate adjustment. Nevertheless,
CRS maintained strong predictive validity (AUC = 0.930)
supporting clinical translation for endometrial cancer
lymphocele risk stratification.

5. Conclusions
Our study confirms E-PASS scoring, particularly

CRS, as an effective predictor of lymphocele formation af-
ter endometrial cancer surgery. We propose risk stratifi-
cation (low <0.500, intermediate 0.5–0.8, high >0.800) to
guide management, where high-risk patients benefit from
modified surgical techniques and enhanced surveillance.
Despite single-center limitations, this approach offers a
practical framework for personalized surgical planning that
balances oncologic outcomes with complication preven-
tion. Future multicenter studies should validate these find-
ings and evaluate whether CRS-guided strategies effec-
tively reduce lymphocele incidence in diverse patient pop-
ulations.
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