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Abstract

Background: Sentinel lymph node (SLN) biopsy has been proposed
as a less invasive alternative to systematic lymphadenectomy (LND) in
endometrial cancer staging. Robust real-world evidence comparing both
approaches with adequate statistical adjustment remains limited.

Methods: We conducted a retrospective cohort study of patients with
histologically confirmed endometrial carcinoma who underwent primary
surgical staging at Donostia University Hospital (2014-2023). Patients
were classified according to nodal assessment strategy: SLN biopsy
alone or SLN biopsy plus LND. Mapping was performed using dual
indocyanine green injection and laparoscopic near-infrared detection.
Propensity score matching (3:1 nearest neighbor) was applied using
demographic, clinicopathological, and FIGO 2009 stage variables.
Surgical, pathological, and oncologic outcomes were compared.

Results: A total of 448 patients were included (116 SLN-alone, 332
SLN-+LND). After Propensity Score- Matched (PSM), 439 patients were
analyzed (112 vs 327). SLN biopsy alone was associated with shorter
hospital stay (—1.05 days; p<0.001) and reduced lymphadenectomy rates
(p<0.001), without differences in hemoglobin drop. Detection rates were
comparable, with significantly higher three-zone detection in the SLN
group (p=0.003). No significant differences were observed in progression-
free survival (HR 1.90, 95% CI 0.89-4.04) or overall survival (HR 1.50,
95% CI 0.57-4.11), including patients classified as preoperative high-risk.

Conclusion: SLN biopsy provides comparable oncologic outcomes
to systematic lymphadenectomy while significantly reducing surgical
morbidity. These findings add large-scale European real-world evidence
supporting SLN biopsy as a safe staging strategy in appropriately selected
patients and may support future European guideline recommendations.

Keywords: Endometrial cancer; Sentinel lymph node; Lymphadenectomy;
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Introduction

Endometrial cancer is the most frequent gynecologic malignancy
in developed countries. Accurate surgical staging remains pivotal for
prognostication and for tailoring adjuvant therapy, so it must include lymph
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node assessment [1]. Historically, pelvic and para aortic
lymphadenectomy (LND) has been incorporated into staging
algorithms; however, this approach increases operative time
and is associated with clinically relevant morbidity, including
lymphocele formation and lower limb lymphedema [2-5].
The completion of lymphadenectomy enables histological
analysis of lymph node status, in order to establish a proper
tumor staging and the removal of lymphatic tumoral burden
in some cases. Nonetheless, a systematic lymphadenectomy
has not demonstrated survival benefit in most early-
stage settings, since those tumors do not have lymph node
involvement [6,7].

Sentinel lymph node (SLN) mapping has emerged as a
less invasive alternative that preserves staging information
while potentially reducing surgical harm [8]. Since the
introduction of SLN technique for oncological surgery,
effort has been made to extend its applicability to a greater
number of tumors [9]. In endometrial cancer, many studies
have been developed to prove feasibility of SLN and avoid
systematic lymphadenectomy in the absence of lymph node
involvement. Initially, evidence was retrospective, mostly
in low- risk tumors and using different tracers [10,11]. The
SENTI-ENDO trial was the first prospective study to evaluate
SLN in endometrial cancer, although it used Tc-99 combined
with blue- dye as tracers [12]. The reported detection rate was
less than 90%, which led to the use of ICG as the standard
tracer for endometrial cancer [13].

Many studies have been made to evaluate the role of
systematic lymphadenectomy versus SLN assessment for
endometrial cancer, with uneven results [14]. Most of the
studies have proven increased detection rate of metastasis
when systematic lymphadenectomy was performed, with
no increase in survival, as proven in the ASTEC trial [15].
The diagnostic accuracy of SLN—especially when combined
with standardized ultrastaging—has been validated in
multi institutional studies, demonstrating high sensitivity
and negative predictive value for nodal metastases [6,7].
Nevertheless, important questions persist regarding the
ability of SLN algorithms to capture extra pelvic (para aortic)
disease, the performance in non endometrioid/high grade
histologies, and the real world oncologic equivalence of SLN
versus systematic LND beyond controlled trial environments
[16].

In parallel, technical refinements such as dual site
indocyanine green (ICG) injection and near infrared
laparoscopy have expanded mapping success and may
improve detection in upper pelvic and para aortic basins
[17,18]. Yet, comparative effectiveness data from European
practice, with adequate control for baseline imbalances
between patients selected for SLN alone versus SLN plus
LND, remain limited.
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Therefore, the present study compares surgical,
pathological, and oncologic outcomes of SLN biopsy alone
versus SLN plus systematic lymphadenectomy in a large,
single center European cohort. To emulate trial conditions
and mitigate treatment selection bias, we applied propensity
score matching and prespecified subgroup analyses, including
patients with preoperative high risk features.

Methods
Study Design and Setting

We performed a retrospective cohort study at Donostia
University Hospital (San Sebastian, Spain). Consecutive
patients with histologically confirmed endometrial carcinoma
who underwent primary surgical staging between January
2014, and December 2023 were included. The study was
approved by the institutional ethics committee, and all
patients provided written informed consent for data use.
Eligibility Criteria

Inclusion criteria were: (i) epithelial endometrial
carcinoma confirmed preoperatively, (ii) primary surgical
staging by a minimally invasive approach, and (iii) at least 12
months of follow-up. Exclusion criteria were non-epithelial
histologies (e.g., uterine sarcomas), incomplete surgical
staging, or missing essential clinicopathological data.

Risk Stratification and Staging

Preoperative high-risk status was defined according
to ESGO-ESMO-ESTRO consensus criteria, including
unfavorable histology (serous, clear cell, undifferentiated,
carcinosarcoma), grade 3 endometrioid carcinoma, deep
myometrial invasion (>50%), cervical stromal involvement,
or radiologic/intraoperative suspicion of nodal or extrauterine
disease. Patients were staged according to the FIGO 2009 [19]
classification system, with stage I to stage III subcategories
regrouped as single categories.

Surgical Procedures

In the SLN group, mapping was performed with a dual
indocyanine green (ICG) injection prepared at 2.5 mg/
mL, administered at the cervix at 3 and 9 o’clock, both
superficial and deep (1 mL at each site), plus a transcervical
fundal injection of 2 mL, followed by laparoscopic detection
using near-infrared fluorescence ) [17], Sentinel nodes were
submitted for ultrastaging. SLN detection was assessed
in three anatomical regions—right pelvis, left pelvis, and
paraaortic (aortocaval)—and categorized as no detection,
unilateral pelvic, bilateral pelvic, or three-zone detection
(bilateral pelvic plus paraaortic). In the SLN+LND group, the
same SLN technique was performed and then followed by
systematic bilateral pelvic and para-aortic lymphadenectomy
up to the renal vessels according to institutional protocols. In
patients classified as low-risk by preoperative stratification,
systematic lymphadenectomy was not indicated irrespective
of SLN detection, whereas it was performed in all other cases.
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Outcomes

e Surgical: estimated blood loss, length of stay,
lymphadenectomy performed

» Pathological: SLN detection rates.

* Oncologic: disease-free survival (DFS) and overall
survival (OS), measured from surgery to recurrence,
death, or last follow-up.

Statistical Analysis

Continuous variables were reported as mean =+ standard
deviation (SD) or median (interquartile range, IQR) and
compared using t-test or Mann—Whitney U test, as appropriate.
Categorical variables were analyzed using x? or Fisher’s exact
test. Survival outcomes were assessed with Kaplan—Meier
curves and compared using the log-rank test. Median follow-
up was estimated by the reverse Kaplan—-Meier method, both
overall and stratified by treatment group, using OS and PFS
times to provide unbiased measures of observation time.
Multivariable Cox regression was used to estimate hazard
ratios (HRs) with 95% confidence intervals (CIs).

To reduce selection bias, propensity scores for each patient
were generated using a multivariate logistic regression model
using patient characteristics: age, body mass index (BMI),
parity, prior surgery, ASA score, histology, tumor grade,
depth of myometrial invasion, and FIGO 2009 stage. These

Table 1: Baseline characteristics of the control group (SLN+LND) and the
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variables were selected based on established prognostic
relevance in endometrial carcinoma and on expert consensus.
Because the original FIGO 2009 staging subcategories did
not allow adequate covariate balance, stage was recoded
into broader categories prior to matching. Three matching
strategies were tested (nearest neighbor 1:1, caliper 0.2,
and nearest neighbor 3:1), as detailed in the Supplementary
Material [20]. All three approaches yielded consistent results
in terms of reduction of bias, as detailed in the Supplementary
Tables, which reinforces the robustness of our findings.
The neighbor (3:1) algorithm provided the best covariate
balance and so this method was used for the final analysis.
The patients were matched using the nearest neighbor (3:1)
method without replacement and without caliper for the
final analysis. Balance was evaluated using standardized
differences to quantify differences in means between the two
groups and illustrated with love plots (Figure 1).

Two-sided p<0.05 was considered statistically significant.
Analyses were performed with Stata/SE v18.0 (StataCorp,
College Station, TX, USA).

Results

A total of 448 patients were included: 332 in the
SLN+LND group and 116 in the SLN-alone group. Baseline
demographic and clinicopathological characteristics are
summarized in Table 1. Prior surgery and final FIGO stage

experimental group (SLN alone). Continuous variables are presented

as mean and standard deviation (SD), while categorical variables are expressed as absolute number (n) and percentage (%).

Variable SLN + LND (n 332) SLN alone (n 116) p-value
Age (years, mean * SD) 62.9+10.3 63.8+10.4 0.3883
BMI (kg/m?, mean * SD) 28.7+56 28.7+6.3 0.9529
Number of deliveries 1.7+£1.2 1.5+1.2 0.3043
Prior surgery, n (%) 140 (42.3%) 72 (62.6%) <0.001
ASA Score, n (%) 0.068
1 27 (8.2%) 10 (8.6%)
2 227 (68.6%) 64 (55.2%)
3 72 (21.8%) 37 (31.9%)
4 5(1.5%) 3(2.6%)
missing 2 (1.7%)
Histology, n (%) 0.758
Endometrioid 284 (85.5%) 100 (86.2%)
Non-endometrioid 48 (14.5%) 15 (12.9%)
missing 1(0.9%)
Tumor grade (High), n (%) 26 (22.9%) 32 (27.6%) 0.315
Final FIGO Stage, n (%) <0.001
| 301 (90.7%) 100 (86.2%)
] 28 (8.4%) 8 (6.9%)
] 3 (0.9%) 7 (6.1%)
v 0 1(0.9%)
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distribution differed significantly between groups (p<0.001),
while age, BMI, parity, ASA score, histology, and tumor
grade were comparable.

Propensity Score Matching (PSM)

Afterapplying nearest-neighbor propensity score matching
at a 3:1 ratio, 439 patients were analyzed (327 SLN+LND vs.
112 SLN-alone). Propensity score matching relies on two key
assumptions: conditional independence (ignorability) and
common support [21]; the latter was verified by confirming
overlap of the propensity score distributions between groups
(Supplementary Material).

As shown in Table 2, the 3:1 nearest-neighbor approach
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substantially improved covariate balance, eliminating the
pre-matching differences observed in previous surgery and
final FIGO stage.

Covariate balance was achieved across all baseline
variables, with standardized mean differences <10% (Figure 1).

Table 3 summarizes the sample sizes for each outcome
before and after propensity score matching. The loss of cases
due to matching was minimal, and only a few missing values
were observed. Overall, distributions between SLN+LND
and SLN Alone groups remained well balanced, and the
small discrepancies in sample size did not materially impact
the analyses.

Table 2: Balance of covariates between SLN+LND and SLN alone groups before (unmatched) and after (matched) propensity score matching
(neighbor 3:1). Mean values, percentage bias, bias reduction, and corresponding *p*-values from t-tests are shown. Abbreviations: SLN =

sentinel lymph node; LND = lymphadenectomy.

)
Variables SLN+LND (mean) SLN alone % Bias Yo R?dUCt p
(mean) (Bias)
Unmatched 63.76 62.87 8.4 0.438
Age 18.5
Matched 63.76 64.48 -6.8 0.623
Unmatched 28.49 28.63 -2.3 0.828
BMI -58
Matched 28.49 28.27 3.7 0.776
Unmatched 15.18 16.64 -11.9 0.28
Deliveries 51
Matched 15.18 15.89 -5.8 0.669
Previous Unmatched 0.634 0.422 43.3 100 <0.001
surgeries Matched 0.634 0.634 0 1
Unmatched 0.134 0.147 -3.7 0.738
Unfavorable histologies -62
Matched 0.134 0.155 -6 0.659
High tumoral Unmatched 0.268 0.226 9.6 857 0.373
grade Matched 0.268 0.278 1.4 ' 0.921
Unmatched 12.05 1.104 221 0.022
Final FIGO stage 941
Matched 12.05 11.99 1.3 0.931

Standardized Mean Differences Before and After Propensity Score Matching

Number of Deliveries| & X

Non-Endometrioid Histology x| @

BMI | X @

Age X

Tumor Grade x

FIGO Stage X

Previous Surgery x

® Unmatched
X Matched

10 20 30 40

Standardized % bias across covariates

Figure 1: Standardized mean differences before and after propensity score matching.
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Surgical, Pathological and Oncologic Outcomes

A summary of the main surgical, pathological, and
oncologic outcomes after propensity score matching is
presented in Table 4. Compared with the SLN+LND group,
patients undergoing SLN biopsy alone had a significantly
shorter hospital stay (2.1 (SD 1.0) vs 1.1 (SD 0.6), p<0.001)
and markedly reduced rates of lymphadenectomy (45.3%
vs 0.9%, p<0.001), with no significant differences in
perioperative hemoglobin drop (2.05 (SD 0.9) vs 1.84
(SD 0.8), p=0.065) . SLN alone showed higher three-zone
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detection (67.0% vs 53.2%; p=0.003). Aortic and bilateral
pelvic detection were similar or numerically higher with SLN
alone (p=0.086 and p=0.050, respectively), without reaching
statistical significance in the primary matched analysis. There
were no statistically significant differences in PFS (log-rank
p=0.0897) or OS (p=0.3906), including among preoperative
high-risk patients (p=0.4420 and p=0.9400, respectively).
Point estimates favored SLN+LND, a pattern compatible
with residual confounding and/or limited power rather than a
proven disadvantage of SLN (Table 4).

Table 3: Sample sizes for each outcome in both study groups, before and after nearest-neighbor propensity score matching (3:1).

OUTCOME WITHOUT PROPENSITY WITH PROPENSITY Missing
SLN+LND SLN Alone SLN+LND SLN Alone value
Continuous Outcome:
Hospitalization days 332 115 327 112 8
Hemoglobin drop (Hb) 323 109 319 106 7
Binary Outcome:
Lymphadenectomy
: Yes 151 113 148 110 5
No 181 1 179 1 3
Aortic detection
Yes 226 92 222 89 7
No 106 21 105 21
Bilateral pelvic detection
Yes 234 94 229 93 6
No 19 98 19 17 2
Three-zone detection
Yes 178 76 174 75 5
No 154 38 153 36 3
Table 4: Summary of surgical, pathological, and oncologic outcomes after propensity score matching.
Outcome SLN + LND (n=327) SLN alone (n=112) p
Continuous (X, o)
Hospital stay (days) 21+1.0 1.1+0.6 0.001
Hemoglobin drop (g/dL) 2.05+0.9 1.84+0.8 0.065
Binary (n, %)
Lymphadenectomy performed 148 (45.3%) 1 (0.90%) 0.001
Aortic SLN detection 222 (67.9%) 89 (79.5%) 0.086
Bilateral pelvic SLN detection 229 (70.0%) 93 (83.0%) 0.05
Three-zone detection (pelvic + aortic) 174 (53.2%) 75 (67.0%) 0.003
Survival 36 months (%; 1C95)
Progression-Free Survival (PFS) 90.7% (86.3-93.7) 78.8% (62.3-88.7) 0.09
PFS, high-risk subgroup 74.9% (61.5-84.2) 59.7% (30.6-79.8) 0.442
Overall Survival (OS) 92.0% (87.5-94.9) 86.5% (70.1-94.2) 0.391
08, high-risk subgroup 71.5% (56.6-82.1) 69.8% (37.8-87.6) 0.94

Abbreviations: SLN = sentinel lymph node; LND = lymphadenectomy; PFS = progression-free survival; OS = overall survival;
Three-zone detection = bilateral pelvic detection plus para-aortic detection. Data presented after neighbor (3:1) method for

propensity score matching.
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Figure 2: Kaplan—Meier curves of PFS for SLN+LND and SLN alone groups in the total (a) and in the subgroup of patients with

preoperative high-risk features (b).
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Figure 3: Kaplan—Meier curves of OS for SLN+LND and SLN alone groups in the total (a) and in the subgroup of patients with preoperative

high-risk features (b).

During follow-up, no significant differences were
observed in progression-free survival (PFS) between groups
(log-rank p=0.0897; HR for SLN alone, 1.90; 95% CI 0.89—
4.04, p=0.095). Similarly, when restricted to patients with
preoperative high-risk features, PFS remained comparable
(log-rank p=0.4420; HR 1.40; 95% CI 0.56-3.73, p=0.445;
Figure 2). Overall survival (OS) was also not significantly
different between SLN alone and SLN+LND (log-rank
p=0.3906; HR 1.50; 95% CI 0.57—4.11, p=0.394), including
in the subgroup of high-risk patients (log-rank p=0.9400; HR
1.00; 95% CI 0.35-3.15, p=0.940; Figure 3). The median
follow-up, estimated by reverse Kaplan—-Meier, was 36.9
months (95% CI 34.4-39.9) overall for OS and 34.9 months
(95% CI 31.5-37.1) for PFS. Stratified by treatment group,
median OS follow-up was 36.7 months (95% CI 32.1-40.2)
in the SLN+LND cohort and 37.1 months (95% CI 32.9-
41.3) in the SLN-alone cohort. For PFS, median follow-up

was 34.9 months (95% CI 29.6-37.3) and 35.3 months (95%
CI 31.3-38.7), respectively.

Discussion

In this propensity score-matched cohort of 448 patients
with endometrial carcinoma, we found that sentinel lymph
node (SLN) biopsy alone achieved comparable oncologic
outcomes to systematic lymphadenectomy (LND) while
significantly reducing surgical morbidity. Patients in the
SLN group had a shorter hospital stay and a non-significant
trend toward lower perioperative blood loss. Detection
rates of sentinel lymph node were at least equivalent
among both groups—indeed, three-zone detection was
significantly higher in the SLN alone group compared to
the SLN+lymphadenectomy. Finally, considering cancer
prognosis, no differences in progression-free survival (PFS)
or overall survival (OS) were observed, even among patients
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with preoperative high-risk features. Interestingly, although
not statistically significant, PFS estimates were numerically
lower in the SLN alone group compared to SLN-+LND.
This pattern deserves attention, as it might reflect residual
confounding or limited sample size rather than true biological
differences, and highlights the need for cautious interpretation.

Our results are consistent with the FIRES trial and
subsequent studies validating the diagnostic accuracy and
negative predictive value of SLN mapping in endometrial
cancer. In FIRES, sentinel node mapping achieved an overall
detection rate of 86% and bilateral detection of 52%, with a
sensitivity of 97.2%, specificity of 99.6%, negative predictive
value (NPV) 0f 99.6%, and a false-negative rate of only 2.8%
when compared with systematic lymphadenectomy [6].
Similarly, in our prospective 6-year study using dual cervical
and fundal injection, we reported an overall detection rate of
95%, bilateral pelvic detection of 77%, and aortic detection of
67%, with a sensitivity of 96.3%, specificity of 100%, NPV
of 99%, and positive predictive value of 100% [18]. These
concordant findings across independent cohorts reinforce
the robustness of SLN mapping as a staging strategy and
support its safety and reproducibility in routine European
practice. The SENTOR study and more recent European
cohorts have also confirmed that SLN mapping is safe in
intermediate- and high-grade histologies [7,16,22]. Not only
SLN has proven to be safe, but in some studies its addition
to systematic lymphadenectomy has also shown statistically
improved overall survival compared to lymphadenectomy
alone [23]. More recently, Ignatov et al. reported comparable
oncologic outcomes with robotic-assisted versus laparoscopic
SLN biopsy, reinforcing its safety profile [24]. Similarly,
Makroum et al. found no significant survival differences
between SLN and complete LND in a Japanese cohort [25],
while Nasioudis et al. showed that SLN sampling may not
compromise survival even in stage IIIC disease [26]. Although
the numerical trend in our study suggested lower PFS in the
SLN-alone group, this finding should be interpreted with
caution. In principle, the shorter accrual window of the SLN
cohort (2020 onwards) would be expected to underestimate
late recurrences and therefore bias results in favor of SLN.
The fact that the opposite pattern was observed likely reflects
the occurrence of a few early recurrences in a relatively small
sample, which can markedly influence survival estimates
when the overall number of events is low. In such settings,
random variation can generate apparent differences that are
not statistically significant and should not be overinterpreted.
This underscores the need for larger, adequately powered
studies with longer follow-up to definitively clarify oncologic
equivalence between both strategies.

The present study adds to this body of evidence by
providing one of the largest real-world European cohorts
analyzed to date, with standardized ultrastaging protocols
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and robust statistical adjustment through 3:1 propensity score
matching. Importantly, the consistency of our findings across
all matching strategies tested further reinforces the robustness
of the results. This approach not only reduces treatment-
selection bias but also approximates the methodological
rigor of a randomized trial, offering clinically meaningful
insights in a setting where randomized data remain scarce.
By bridging the gap between controlled trials and routine
practice, our findings contribute valuable external validity
and help define the role of SLN biopsy as a standard staging
strategy in endometrial cancer.

The use of dual-site ICG injection in our cohort likely
contributed to the high detection rates, particularly in the
para-aortic region, aligning with emerging evidence that
dual mapping improves upper pelvic and infrarenal nodal
identification. Our own prospective series have shown that
combining cervical and fundal injection increases para-
aortic SLN detection and is reproducible in clinical practice
[18]. Similar findings have been reported by Torrent et al.,
who demonstrated higher para-aortic mapping with dual-
site dual-tracer injection [27], and by Gezer et al., who
observed significantly improved para-aortic detection with
transcervical fundal injection compared to cervical injection
alone [28]. Capozzi and colleagues, in their study, highlighted
that extending injection beyond the cervix can optimize
upper basin mapping [16]. In addition, Kim et al. recently
described a two-step approach in a Korean cohort: tracer is
first injected into the fundus to identify para-aortic SLNs, and
subsequently into the cervix to target pelvic mapping [29].
Collectively, these data suggest that dual-site injection is a
simple yet effective refinement that may further strengthen
the case for SLN as a stand-alone staging approach.

The strengths of our study include its large single-
institution cohort, standardized surgical protocol with
lymph node ultrastaging, and rigorous PSM methodology.
Nevertheless, several limitations must be acknowledged.
First, the retrospective, single-center design may limit
external validity. Second, although follow-up was adequate
and similar across groups, the SLN-alone cohort began
in 2020, resulting in a shorter observation window despite
comparable reverse Kaplan—Meier estimates for OS and PFS;
this may underestimate late recurrences. Third, morbidity
outcomes were restricted to length of stay and perioperative
hemoglobin drop, without systematic assessment of long-
term complications such as lymphedema or lymphocele.
Fourth, molecular tumor profiling was not consistently
available across the study period, which may have introduced
residual imbalances in prognostic subgroups despite adequate
matching. In addition, small discrepancies in sample size
across outcomes were explained by occasional missing values
in some variables; given their low frequency, these missing
data are unlikely to have materially affected the analyses.
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Finally, although PSM achieved good balance (SMD <10%
for all covariates), residual confounding from unmeasured
variables cannot be excluded.

Taken together, our findings support the use of SLN
biopsy alone as a safe and less invasive alternative to
systematic LND in patients with early-stage endometrial
cancer, including selected high-risk cases. Longer follow-
up and prospective randomized trials remain necessary
to confirm oncologic equivalence and to define the role of
SLN mapping in advanced and high-grade disease. Although
our results are consistent with previously published series
showing comparable oncologic outcomes between SLN
and LND, the trend towards slightly worse PFS in the SLN
group—albeit non-significant—aligns with findings reported
elsewhere and underscores the urgent need for larger, ideally
multicenter prospective trials to definitively clarify these
outcomes. Importantly, future studies should also integrate
molecular tumor profiling, given its growing impact on risk
stratification and treatment tailoring in endometrial cancer.
Ongoing randomized trials would greatly benefit from
protocol amendments to incorporate molecular classification
as a prespecified variable, ensuring that surgical strategies are
evaluated within the contemporary framework of molecularly
defined subgroups. Moreover, although no formal cost-
effectiveness analysis was performed in our study, the
reduction in hospital stay and morbidity suggests potential
clinical and economic advantages that should be confirmed in
future research. Together, these aspects highlight how SLN
biopsy, coupled with molecular stratification and economic
considerations, should define the next generation of clinical
trials and guideline recommendations in endometrial cancer.

Conclusions

Sentinel lymph node biopsy, performed with dual-site
indocyanine green injection, offers equivalent oncologic
safety to systematic lymphadenectomy while significantly
reducing surgical morbidity in endometrial cancer staging.
These findings provide strong real-world evidence to support
SLN biopsy as a standard staging approach in appropriately
selected patients. Prospective studies with longer follow-up
are warranted to confirm oncologic equivalence, particularly
in high-risk subgroups. Integration of molecular classification
will be essential to tailor surgical staging strategies in
the contemporary management of endometrial cancer,
and these results may support future European guideline
recommendations.
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