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Abstract. - OBJECTIVE: Sentinel lymph node
biopsy refers to an innovative and minimalist
surgical approach that has been introduced to
reduce both complications and morbidity. A de-
finitive answer to the question of whether lymph-
adenectomy is performed for staging or curative
purposes in endometrial cancer has not yet been
found. The aim of this study is to compare pa-
tients who underwent sentinel lymph node biop-
sy with indocyanine green and those who under-
went laparoscopic complete surgical staging in
terms of survival.

PATIENTS AND METHODS: A total of 182 pa-
tients was included in the study. The patients
were divided into two groups according to the
lymph node sample type. The two groups were
compared in terms of oncological outcomes.

RESULTS: 92 patients underwent sentinel
lymph node mapping (SLNM cohort) and 90 pa-
tients underwent extensive pelvic and paraaortic
lymphadenectomy (SCL cohort). Considering on-
ly patients with negative lymph nodes, the Senti-
nel cohort was associated with areduced DFS and
OS (p=0.008 and p=0.005, respectively). This dif-
ference may be due to the longer follow-up times
of patients with comprehensive lymph node sam-
pling. On the other hand, There was no difference
in survival in lymph node positive cases.

CONCLUSIONS: Sentinel lymph node dissec-
tion has no negative effect on survival in lymph
node positive patients.
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Introduction

Endometrial cancer is the most common can-
cer in the female genital tract. The majority of
patients are diagnosed at an early stage, and the
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survival rate for stage 1 cancer is predicted to ran-
ge from 85% to 91%'. However, survival rates are
low in cases with advanced stages and in cases
with poor prognostic features in pathological exa-
mination®. The most important prognostic factors
are; histological type, grade, depth of myometrial
invasion, lymphovascular area involvement and
lymph node involvement**. Sentinel node biopsy
is a new alternative to lymph node dissection for
lymph node staging and highly confirms lymph
node negativity if this method is performed ac-
cording to the latest principles’. Multiple studies
have confirmed the high sensitivity of sentinel
lymph node status for lymph node staging in
patients with early-stage endometrial carcino-
ma®’. Sentinel lymph node biopsy may be used
for staging in patients with low risk/intermediate
risk disease. Systematic lymphadenectomy is not
recommended in this group'®. The European So-
ciety of Gynaecological Oncology (ESGO), The
European Society for Radiotherapy and Oncology
(ESTRO), and The European Society of Patho-
logy (ESP) guidelines state that Sentinel lymph
node biopsy can be performed as an acceptable
alternative to systemic lymphadenectomy in sta-
ge I/I""2. Complete surgical staging including
pelvic and para-aortic lymph node sampling is
recommended even in cases thought to be stage
123, However, aggressive surgery; It both prolon-
gs the operation time and increases morbidity by
causing operative and postoperative complicati-
ons. Although the inclusion of pelvic and espe-
cially para-aortic lymphadenectomy in surgery
is an integral part of staging; It has been shown
to be associated with undesirable results such as
bleeding during surgery, infection in the early
postoperative period and lymphedema in the late
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period (especially in patients receiving adjuvant
radiotherapy)'*'°. In addition, obesity is a com-
mon comorbidity in endometrial cancer and it is
an important obstacle that makes lymphadenec-
tomy technically difficult'®. Finally, it is claimed
that lymph nodes are immune organs and their
removal impairs the defense against proliferation
of cancer cells through anti-tumor immunity and
negatively affects the efficacy of immunotherapy,
which is one of the promising targeted therapy
options'”. In this context, the concept of sentinel
lymph node mapping (SLNM) refers to an inno-
vative and minimalist surgical approach that has
been introduced to reduce both complications and
morbidity. A definitive answer to the question of
whether lymphadenectomy is performed for sta-
ging or curative purposes in endometrial cancer
has not yet been found. In other words, it is clear
that lymphadenectomy clarifies the stage and thus
shapes adjuvant therapy, but its contribution to
survival has not been demonstrated'3-?!. However,
when the endometrial cancer is evaluated accor-
ding to risk groups, the effectiveness of lympha-
denectomy and lymphadenectomy type on survi-
val becomes more understandable. The aim of this
study is to compare patients who underwent sen-
tinel lymph node biopsy with indocyanine green
and those who underwent laparoscopic complete
surgical staging in terms of survival.

Patients and Methods

From March 2010 to December 2021, we re-
viewed the records of all patients who underwent
laparoscopic surgical staging for endometrial
cancer in the gynecological oncology unit of our
university hospital. The cases were staged accor-
ding to the FIGO 2009 staging system. Clinical
characteristics, demographic profiles, pathologi-
cal data, lymph node sample type, adjuvant tre-
atments, complications, recurrences, progressi-
on-free survival (DFS) and overall survival (OS)
were analyzed retrospectively from the patient fi-
les. DFS was determined from the date of diagno-
sis to the date of first recurrence or last follow-up,
and OS from the date of diagnosis to the date of
death or last follow-up.

Surgical staging included that laparoscopic to-
tal hysterectomy, removal of adnexa; and lymph
node evaluation by standard complete lympha-
denectomy or SLNM and biopsy. The decision
to proceed with systematic lymphadenectomy
or SLNM is made at the discretion of the surge-

on. The study was approved by the local ethics
committee (21.02.2022-E.238500/2022/82). All
surgical procedures were performed laparoscopi-
cally by the same surgical team. A total of 182
patients were included in the study. The patients
were divided into two groups according to the ly-
mph node sample type. 1.Group consisted of pa-
tients who underwent systematic complete lymp-
hadenectomy (SCL) (90 patients: Non-Sentinel),
2.Group consisted of patients who underwent sen-
tinel lymph node mapping with indocyanine gre-
en + biopsy (SLNM) (92 patients: Sentinel). All
patients underwent a laparoscopic staging surgi-
cal procedure using the PINPOINT® endoscopic
fluorescent imaging method (Novadaq, Missis-
sauga, Ontario, Canada). Laparoscopic systema-
tic completed lymphadenectomy was performed
on all patients in group 1. Sentinel lymph node
mapping and biopsy were performed according
to previously published standard protocols for
the patients in the second group?. On examina-
tion under anesthesia, patients typically had 4 cc
of indocyanine green (ICG, Dongindang, Korea)
injected into the cervix at the 3 and 9 o’clock po-
sitions 20 minutes before the operation. Then, tro-
cars were placed and the operation was started.
After observing the pelvic cavity and removing
the intra-abdominal washing fluid, fluorescent
imaging was started. Fluorescent luminous lym-
ph nodes in the pelvic region were dissected and
sent to the pathology department for frozen secti-
on examination. After retroperitoneal evaluation
with excision of all mapped Sentinel lymph nodes,
suspected diseased lymph nodes were removed in
addition to routine peritoneal and serosal evalua-
tions and washings. Complete lymphadenectomy
was not performed in the cases in group 2. In our
institution, chemotherapy (CT) and radiotherapy
(RT) are usually given as adjuvant treatment to
patients with advanced disease. CT is applied by
medical oncologists and RT is applied by radiati-
on oncologists. All patients are followed up by the
treating medical or radiation oncologist as well as
the surgeon. Patients are usually seen by a gyne-
cological oncologist every 3 months for the first
2-3 years, and every 6 months for the next 2-3 ye-
ars. Patients were screened for cancer antigen 125
(CA125) and with computed tomography every
6-12 months for the first 3-5 years of surveillan-
ce. Follow-up for disease recurrence was condu-
cted and documented through routine outpatient
visits, imaging studies, and monitoring of tumor
markers. Recurrence patterns were divided into
pure vaginal, pelvic, isolated nodal, and distant/
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multifocal spread. Patients in both groups; Age,
gravida, parity, menapouse status, complications,
tumor size, grade and stage of endometrial tumor,
myometrial invasion degree, cervical stromal in-
vasion, lymph node involvement, lymphovascular
space invasion, mayo risk scores, peritoneal was-
hing cytology, mean progression-free survival
and mean overall survival were compared. In this
study, mayo risk score system model was used to
assess the lymph node metastases risk. Mayo risk
score system model describes low risk group for
lymphatic metastasis including patients with gra-
de 1 or 2, endometrioid type endometrial cancer,
tumor size <20 mm, and < %50 myometrial inva-
zion and lymph node dissection, other parameters
were describes high risk group®

Statistical Analysis

Statistical analysis was performed with the
statistical package for the SPSS 21 (IBM SPSS
Statistics, IBM Corporation, Armonk, NY, USA).
The Kolmogorov-Smirnov test was used to test
whether two samples come from the same distri-
bution (parametric or nonparametic ). Categorical
measurements were summarized as numbers and
continuous measurements were summarized as
mean and standard deviation. Odds Ratio values
were given for the results that are significant as a
result of these analyzes. Pearson (Spearman) test
for data correlations, Student #-test (independent
samples #-test) for normally distributed data in
paired group analyses, Mann-Whitney U test for
non-parametric data, Anova for normally distri-
buted data in multi-group analysis, Kruskal-Wal-
lis test for non-parametric data were done. OS
and PFS results were estimated using the Kaplan
Mayer method and Cox proportional hazard reg-
ression was used to assess associations between
OS and PFS for each study group. Variables uni-
variately associated with OS and PFS were esti-
mated in multivariable analyses. Binary logistic
regression analyses for each group that cohort ly-
mph node groups measured baseline patients co-
variates (including age, menopausal status, age,
recurrence, myometrial invasion, lymphovascular
space invasion (LVSI), cervical stroma invasion,
peritoneal cytology, presence of positive pelvic
nodes and count, presence of positive paraaortic
nodes and count, grade, histologic type, tumor
size and mayo risk score). Cox regression analy-
sis were used in the research to reveal the model
of the relationship between independent variab-
les and dependent variables. In addition, survival
were estimated according to the Kaplan meier
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estimator. When comparing the survival times of
the groups, evaluation is made with the Log Rank
test. For the significance level of the tests, p<0.05
was accepted.

Results

A total of 182 patients were included in the
study, 92 patients underwent sentinel lymph
node mapping (SLNM cohort) and 90 patients
underwent extensive pelvic and paraaortic lym-
phadenectomy (SCL cohort). All patients in both
groups were operated laparoscopically. The clini-
cal and pathological characteristics of the patients
are summarized in Table 1.

The mean age of the patients in the non-sentinel
and sentinel groups was 65.4410.3 and 59.249.0
(p=0.001), respectively. Postmenopausal patients
were predominantly in the non-sentinel group
(p=0.005). There was no difference between the
histological subtypes of patients in both groups
(p=0.606), and most patients had endometrioid
histology. The remaining features were more ad-
vanced in favor of the non-sentinel group, inclu-
ding adjuvant therapy (Table I).

The mean number of pelvic lymph nodes re-
moved in the SLNM cohort was 17.349.0, while
it was 21.8+11.5 in the SCL cohort. (p<0.005). In
patients whose pelvic lymph nodes were evalua-
ted, positive lymph nodes were detected in 4.3%
(4/92) in the sentinel group and 17,7% (16/90) in
the non-sentinel group (p=0.004). More paraa-
ortic lymph nodes were removed in the SCL co-
hort compared to the SLNM cohort (7.4+6.7 vs.
0.6+1.7, p<0.001, Table II). While metastatic pa-
raaortic lymphatics were detected in 10% of the
SCL cohort, they were not found in the sentinel
group.

The overall median follow-up time after sur-
gery was 3.6 years in the SLNM cohort and 5.2
years in the SCL cohort. Postoperative adjuvant
therapy was used in patients who underwent
SLNM and SCL at a rate of 30/92 (32.6%) and
57/90 (63.3%), respectively (Table I, p=0.001).
In Binary logistic regression analysis of the two
groups, age p=0.010 OR=0.914 (95% CI 0.8-0.9),
number of pelvic lymph nodes p=0.026 OR=1.073
(95% CI 1.0-1.1), and paraaortic number of lymph
nodes p=0.001 OR=0.463 (95% CI 0.3-0.6) was
found to be significant, while other parameters
were not statistically significant.

In the os cox regression analysis of the two
groups (-2 Log Likelihood 44.367 p=0.046), no
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Table I. The clinical and pathological characteristics of the patients.

Non-sentinel Sentinel
Characteristic n=90 n=92 p-value
Age (year) mean (SD) 65.4+10.3 59.2+9.0 0.001
Menopause 0.005
Premenapause 6 19
Postmenapause 84 73
Histologic type 0.606
Endometrioid 79 84
Musinous 1 1
Mixed 0 1
Serous 9 6
Clear cell 1 0
Tumor size mm 40.2+£21.3 32.2+18.7 0.008
FIGO Grade 0.001
Grade I 40 67
Grade 11 28 15
Grade 111 22 10
FIGO Stage 0.007
I 60 79
I 6 6
1 22 6
v 2 1
Malignant peritoneal cytology
14 5 0.022
Myometrial invasion 0.001
None 8 12
<50% 51 72
>50% 31 8
LVSI 0.036
No 77 87
Yes 13 5
Cervical stromal invasion 0.024
No 72 84
Yes 18 8
Lymph node metastasis 0.002
No 71 87
Yes 19 5
Adjuvant therapy 0.001
Follow-up 33 62
Brachytherapy 17 8
Chemotherapy 1 6
chemotherapy+bracytherapy 31 13
Bracytherapy+ external radiotherapy 8 3
DFS month 51.2425.0 36.5+13.3 0.001
OS month 52.2424.3 36.7+13.4 0.001

SD: Standard deviation. FIGO: International Federation of Gynecology and Obstetrics. LVSI: Lymph-vasculer space invasion.

DFS: Disease free survival. OS: Overall survival.

statistically significant parameter was found
(lymphatic metastasis p=0.915 HR = 0.898
(95% CI 0.1-6.4), myometrial invasion p=0.904
HR=1.135 ( 95% CI 0.1-8.9), malignant pe-
ritoneal cytology p=0.71 HR =0.64 (95% CI
0.1-6.7), pelvic lymph node count p=0.362
HR=0.947 (95% CI 0.8-1.0), paraaortic lym-

ph node count p=0.575 HR= 1.045 (95% CI
0.9-1.2), tumor size p=0.921 HR=0.998 (95%
CI 0.9-1.0) , grade p=0.946 HR=1.04 (95% CI
0.3-3.2), and stage p=0.179 H=2.3 (95% CI 0.6-
7.8)). And also, in the free-disease survival cox
regression analysis of the two groups (-2 Log
Likelihood 44.277 p=0.049), no parameter was
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Table Il. Lymphadenectomy characteristics of each groups and mayo risk score model.

Characteristic Non-sentinel n=90 Sentinel n=92 p-value
Pelvic LND mean 21.8£11.5 17.3£9.0 0.005
Positive pelvic lymph nodes 0.004
No 74 88
Yes 16 4
Sentinel lymph node 0 4.1£2.3 0.001
Paraaortic LND 7.4+6.7 0.6+1.7 0.001
Positive paraaortic lymph nodes 0.002
No 81 92
Yes 9 0
Mayo risk 0.021
1 11 23
2 79 69

LND: Lymph node dissection.

found to be statistically significant. When the
two groups within surgery for all patients and
the subgroup of node-negative patients were
compared, recurrence rates were not found sta-
tistically significant and but, death rates were
found statistically significant (p=0.035 and
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0.039). Recurrences sites for each groups were
not found statistically significant (Table III).

In the Kaplan-Meier analysis of both groups,
the long rank of 0.019 was statistically significant
on overall survival and progression-disease survi-
val (Figure I and II).

Figure 1. In the Kaplan-Meier analysis of both groups, the
long rank of 0.019 was statistically significant on overall
survival.

Table Ill. Comparison of outcomes of the two different surgical approaches within surgery for all patients and the subgroup

of node-negative patients.

Outcome Non-sentinel n=90  Sentinel n=92 p-value
All patients 0.372
Death 6 0 0.035
Recurrence 3 5 0.487
Recurrence site 0.343
Cuff 1 0
Pelvic 2 3
None 87 89
Node-negative patients
Death 4 0 0.039
recurrences 3 5 0.945
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Figure 2. In the Kaplan-Meier analysis of both
groups, the long rank of 0.019 was statistically sig-
nificant on progression-disease survival.

Discussion

A definitive answer to the question of whether
lymphadenectomy is performed for staging or cu-
rative purposes in endometrial cancer has not yet
been found. It is clear that lymphadenectomy cla-
rifies the stage and shapes adjuvant therapy, but
its contribution to survival has not been demons-
trated. The fact that comprehensive lymphadene-
ctomy is not only diagnostic but also therapeutic
has been discussed in many articles. Clinically
demonstrated in small cohort studies in a popu-
lation of patients with node-positive disease that
removal of occult nodal metastases contributes to
survival?**®, Kilgore et al*® reported that multisite
pelvic lymph node sampling improved OS in a ret-
rospective analysis of 649 patients. This survival
advantage has been shown to persist even when
patients with stage 3 or deep myometrial invasion
receive adjuvant therapy. Based on Surveillan-
ce, Epidemiology, and End Results (SEER) data
including 4178 women with endometrial cancer,
any lymphadenectomy as well as a more exten-
sive lymphadenectomy was reported to improve
S-year OS even in patients with negative lymph
nodes?’. The results of these retrospective reports
are in conflict with the MRC ASTEC study, whi-
ch is a prospective randomized study, in which
it was reported that there was no difference in
survival between patients who underwent syste-
matic lymphadenectomy and those who did not'®.
In another study of 514 patients with stage I en-
dometrial carcinoma, the patient was randomi-
zed into those who underwent systematic pelvic

lymphadenectomy and those who did not. It has
been reported that patients who underwent lymp-
hadenectomy benefit from increased detection of
lymph node metastases, but the 5-year DFS and
overall survival (OS) rates are similar. (81% and
86% in those who underwent lymphadenectomy
and 82% and 90% in those who did not undergo
lymphadenectomy, p=0.7 and 0.5, respectively)"”.
All of these studies did not include the SLNM
method, which shows lymph nodes at high risk
for disease spread. Schiavone et al. compared the
patients who underwent lymphadenectomy with
the Sentinel Lymph Node Mapping algorithm and
the patients who underwent a complete systema-
tic lymphadenectomy, and they found no diffe-
rence in 2-year Disease free survival (DFS) rates
between the two cohorts (77% vs. 71%, respec-
tively). The frequency of regional (pelvic or va-
ginal) recurrence was 9.7% in the SLNM group,
9.1% in the lymphadenectomy group alone; The
frequency of isolated nodal recurrence was 16.1%
versus 24.2%, respectively®®. Multinu et al. evalu-
ated survival outcomes of the patients with deeply
invasive endometrial carcinoma who underwent
full systematic lymphadenectomy versus SLNM
technique. The results were not associated with
DFS and specifically there was no difference in
nodal recurrence between the groups®.

Since the ultra-staging procedure is applied in
SLNM, it is obvious that lymph nodes are evalu-
ated in more detail, as a result, more metastatic
lymph nodes can be detected, and the rate of adju-
vant therapy is higher in patients who underwent
ultra-staging®®. However, another question that
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needs to be answered is; whether detection of
micrometastases or isolated tumor cells has prog-
nostic significance. The prognostic significance
of these low-volume tumor burdens revealed by
SLNB and ultra-staging should be clarified by
new studies to be conducted in the future. Anot-
her discussion topic in SLNB; It is unclear whet-
her nodal metastases are limited to the pelvic
region or whether they are accompanied by pa-
ra-aortic nodal involvement. Approximately half
of patients with positive pelvic lymph nodes have
involvement in both the pelvic and paraaortic re-
gions®'*. The dilemma here is the uncertainty in
the status of the paraaortic lymph nodes and the
resulting confusion in determining the bounda-
ries of the radiotherapy field when adjuvant radi-
otherapy is planned due to lymph node positivity
in patients who underwent only pelvic SLNM®,

The SHREC trial is the largest prospecti-
ve trial investigating the Sentinel lymph node
(SLN) algorithm in high-risk endometrial can-
cers (HREC) and is the first trial to systemati-
cally investigate a pelvic SLN algorithm. In this
study, the pelvic SNL algorithm, in the hands
of experienced surgeons, has been reported as
having the potential to safely replace systemic
lymphadenectomy in HREC without the need
for para-aortic dissection’.

Our study of SLNM in patients with endomet-
rial carcinoma included 182 patients and used a
comparative cohort of patients who had undergo-
ne systematic lymphadenectomy to evaluate sur-
vival outcomes among these groups. A statisti-
cally significant difference in 5-year DFS and OS
rates was noted between these clinically similar
groups (p=0.001). While evaluating all patients
with positive and negative lymph nodes in our
study, lymphadenectomy type was a significant
factor for DFS or OS in univariate or multivari-
ate analysis (p=0.005 vs. p= 0.002, respectively).
Considering only patients with negative lymph
nodes, the SLNM cohort was associated with a re-
duced DFS and OS (p=0.008 and p=0.005, respe-
ctively). This difference may be due to the longer
follow-up times of patients with comprehensive
lymph node sampling.

The primary strength of our study is that the
only difference in surgical staging is the lymph
node evaluation technique and all surgical staging
procedures were performed by the same team.
The limitations of our study are that firstly it is a
retrospective study, secondly all histological ty-
pes with endometrial cancer were included in the
study and lastly, we cannot comment on isolated
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paraaortic lymph node metastases; however, there
was no increased rate of nodal recurrence in the
SLNM cohort.

Conclusions

The SLNM cohort was associated with a redu-
ced DFS and OS, but this difference is thought to
be due to longer follow-up times for patients with
comprehensive lymph node sampling. On the ao-
ther hand, There was no difference in survival in
lymph node positive cases.
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