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ABSTRACT

Objectives: To evaluate 5-year survival in patients with endometrioid endometrial carcinoma, who
underwent evaluation of retroperitoneal pelvic lymph nodes alone, compared to evaluation
of pelvic with paraaortic lymph nodes.

Materials and Methods: This retrospective cohort study enrolled 636 women who were diagnosed
with endometrioid endometrial carcinoma and underwent surgical staging at Faculty of
Medicine Siriraj Hospital, Mahidol University between January 2006 and December 2015.
Patients who underwent pelvic lymph node evaluation (n = 257) and pelvic with paraaortic
lymph node evaluation (n = 379) were included.

Results: The median follow-up time was 60 months. The 5-year overall survival rate (OS) in the
pelvic lymph node (PLN) and pelvic with paraaortic lymph node (PPALN) groups was 81.6%
and 87.7%, respectively (p = 0.073). However, the PPALN group had significantly longer
survival than the PLN group after adjustment for other prognostic factors (adjusted hazard
ratio (HR)) 1.63 (1.06-2.52, p = 0.028)). There was a trend to improve 5-year disease-specific
survival (DSS) for the European Society of Gynaecological Oncology (ESGO)/ European
Society for Radiotherapy and Oncology (ESTRO)/ European Society of Pathology (ESP)
high risk patients, who underwent PPALN evaluation (85.6%) compared with PLN evaluation
(70.8%), p = 0.061.

Conclusion: In endometrioid endometrial carcinoma patients, the evaluation of pelvic and
paraaortic lymph nodes is independently associated with enhanced survival outcomes.
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Therefore, in situations when a sentinel lymph node biopsy is not feasible, we suggest
evaluating the pelvic and paraaortic lymph nodes for all patients diagnosed with endometrioid
endometrial cancer.
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Introduction

Endometrial carcinoma is the most common
gynecologic cancer in developed countries!™? and the
third most common cancer in Thailand®. There are two
types of endometrial carcinoma; endometrioid and
non-endometrioid according to the Bokhman
classification®. The endometrioid type accounts for
80% of endometrial carcinoma. In 1987, Gynecologic
Oncology Group (GOG) 33 described the usefulness
of surgical staging in patients with stage | clinical
endometrial carcinoma®. In 1988, the International
Federation of Gynecology and Obstetrics (FIGO)
developed surgical staging for endometrial cancer
instead of clinical staging. The surgical staging
procedures include total hysterectomy, bilateral
salpingo-oophorectomy, retroperitoneal pelvic, and
paraaortic lymphadenectomy®. Although systematic
lymphadenectomy is part of the surgical staging of
endometrioid endometrial carcinoma, it is not
performed universally. Patients with endometrial
carcinoma are usually old, obese and have multiple
comorbidities, for example, diabetes mellitus and
hypertension. Furthermore, several studies report an
increase in perioperative morbidity in lymphadenectomy
patients, including increased blood loss, an increased
risk of blood or blood component transfusion, an
increased operative time, a longer hospital stay,
surgical wound infection, lymphedema, and lymphocyst
formation™®. The survival benefits of lymphadenectomy
are controversial. Two prospective randomized trials in
patients with early endometrial carcinoma did not find
therapeutic benefits for pelvic lymphadenectomy" 12,
However, several retrospective studies showed a
survival benefit in patients with intermediate or high-risk
endometrial carcinoma who underwent systematic
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pelvic and paraaortic lymphadenectomy'*19), This study
was designed to compare the survival benefit of pelvic
lymph node evaluation with pelvic and paraaortic lymph
node evaluation.

Materials and Methods
Study population

This retrospective cohort study was carried out
at the Department of Obstetrics and Gynaecology,
Faculty of Medicine Siriraj Hospital, Mahidol University.
After institutional ethics board approval was obtained
(CoA no.SI 025/2018 and 178/2023, the presence of
two separate CoA numbers is attributed to our extended
and more comprehensive review of the data), medical
records were reviewed from January 2006 to December
2015. Inclusion criteria were patients who were
diagnosed with endometrioid endometrial carcinoma
and underwent surgical staging at Siriraj Hospital
between January 2006 and December 2015. All
patients must undergo evaluation of the pelvic lymph
node with or without paraaortic lymph node. Patients
with a history of other cancers within the previous 5
years or who had previously received chemotherapy
or radiation therapy were excluded. Informed consent
was not applicable due to retrospective design study.

Dissection, sampling or debulking of enlarged
lymph nodes in internal iliac nodes, external iliac nodes,
obturator nodes and common iliac nodes was defined
as evaluation of pelvic lymph nodes. Evaluation of
paraaortic lymph nodes was defined as dissecting,
sampling or debulking of enlarged lymph nodes in the
precaval, laterocaval, interaortocaval, preaortic, and
lateroaortic areas up to the renal veins. Patients with
high-risk features as MAYO criteria®® underwent
pelvic lymphadenectomy. Systematic/para-aortic
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lymphadenectomy was performed at surgeon’s
discretion due to patients’ characteristics. When a
patient underwent an evaluation of the lymph nodes in
both areas, we defined it as an evaluation of the pelvic
and paraaortic lymph nodes. At our institution,
preoperative imaging was not routinely performed as
a guide for lymphadenectomy.

Adjuvant treatment is determined by the stage
of the disease. In the early stage, patients undergo
observation, brachytherapy, or whole pelvic radiation,
depending on uterine risk factors. In advanced stages,
patients receive six cycles or more of chemotherapy
alone or in combination with whole pelvic radiation. For
patients with paraaortic lymph node metastasis,
extended field paraaortic radiation is administered.

Patient data were reviewed, including age,
weight, height, body mass index, complete blood count,
surgical approach, operative time, blood loss, tumor
size, myometrial invasion, cervical involvement, ovarian
or adnexal involvement, peritoneal washing for cytology,
pelvic and paraaortic lymph node involvement,
lymphovascular space invasion (LVSI), adjuvant
postoperative treatment, and follow-up status. Patients
were also divided into subgroup according to the
European Society of Gynaecological Oncology
(ESGO)/ European Society for Radiotherapy and
Oncology (ESTRO)/ European Society of Pathology
(ESP) guidelines™ classified as low, intermediate,
high-intermediate and high-risk groups.

“Recurrence-free survival’ (RFS) was defined
as the time from the diagnosis until the detection of
recurrence or the latest follow-up. “Disease-specific
survival” was defined as the time from diagnosis to
death caused by endometrial carcinoma or the latest
follow-up. “Overall survival” was defined as the time
from the diagnosis to death of any causes or the last
follow-up.

The primary outcome was to compare overall
survival (OS) between patients in the pelvic lymph node
(PLN) evaluation group and the pelvic with paraaortic
lymph node (PPALN) evaluation group. Secondary
outcomes were to evaluate recurrence-free survival
(RFS) between the two groups.
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Statistical analysis

The sample size was calculated to compare
5-year OS according to the SEPAL study®. The 5-year
OS in the pelvic lymph node evaluation groups and in
the pelvic and paraaortic lymph nodes was 74.5% and
85.8%, respectively. We defined type | error rate (o) of
5% and power of test of 80%, the sample size by using
nQuery Advisor was at least 199 patients in each group,
which required 74 events of death. For the multivariable
Cox regression model with 10 prognostic factors, the
sample size was calculated according to the general
rule of thumb. We defined events per variable (EPV)
as 50 and then the required sample size was at least
100+50(10) = 600 patients.
Statistical analysis was performed using PASW (SPSS)
version 18 (SPSS Inc., Chicago, IL, USA). Categorical
data were reported as numbers and percentage, while
mean and standard deviation (SD) or median and range
(minimum, maximum) were used for continuous data,
as appropriate. Independent t-test or Mann-Whitney
U test was performed to compare mean or median
between groups for continuous data. The Pearson chi-
square test was used to compare the proportion
between groups for categorical data. The Kaplan-Meier
method was used to estimate survival time and survival
rate, and the log-rank test was used to compare survival
time between groups for the overall analysis and the
subgroup analysis, classified as low, intermediate,
high-intermediate and high-risk groups according to
the ESGO / ESTRO / ESP guidelines”. Simple and
multiple Cox regression analysis was performed to
identify prognostic factors of survival and recurrence.
The hazard ratio (HR) with the corresponding 95%
confidence interval (95%CIl) was used to determine the
strength and direction of their association. The p
value < 0.05 was considered statistically significant.

Results
Patient Characteristics

From January 2006 to December 2015, 1,300
medical records were reviewed, and 636 patients
were included in this study. Two hundred and fifty-
seven patients underwent only pelvic lymph node
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evaluation, while 379 patients underwent pelvic with
paraaortic lymph node evaluation. A comparison of

clinical and pathological characteristics is shown in
Table 1.

Table 1. Comparison of clinical and pathological characteristics by extension of lymph node evaluation in 636
patients with endometrioid endometrial cancer.

PLN PPALN p value PLN PPALN p value
evaluation evaluation evaluation evaluation
(n = 257) (n =379) (n =257) (n =379)
Age (years), mean + SD 56.9 + 10.9 577 £ 10.0 0.352 High risk (HR) 37 (14.4) 55 (14.5)
Body mass index (kg/m?), 28.1+6.5 26.1+4.9 < 0.001 Advanced/metastatic 5(1.9) 5(1.3)
mean = SD Surgical operation, n (%) 0.161
FIGO 2009 staging, n (%) 0.004 Laparotomy 234(92.9) 335 (89.6)
1A 159 (61.9) 204 (53.8) Laparoscopy 18 (7.1) 39 (10.4)
1B 40 (15.6) 72(19.0) Number of lymph nodes,
l 16 (6.2) 43 (11.3) median (min-max)
A 18(5.1) 16 (4.2) Pelvic nodes 12 (2-61) 17.(2-72) < 0.001
s 1(0.4) 4(11) Paraaortic nodes N/A 3 (1-21) N/A
e 23 (8.9) 21(56) Operative time (minutes), 165 (60-355) 185 (60-400) < 0.001
lnca 0 (0) 14 (3.7) median (min-max)
VB 5(1.9) 5(1.3) Estimate blood loss (mL), 200 (5-2000) 250 (10-2100) 0.599
di o
Histological grade, n (%) 0.005 median (min-max)
Grade 1 134 (52.1) 151 (39.9) Adjuvant treatment, n (%) (n=378)" 0.006
Grade 2 101 (39.3) 176 (46.4) None 133 (51.8) 143 (37.8)
Grade 3 22 (8.6) 52 (13.7) Chemotherapy 18 (7.0) 35(9.3)
Risk groups 0.142 Radiation 91 (35.4) 177 (46.8)
Low risk (LR) 144 (56.0) 179 (47.2) Chemotherapy and 15 (5.8) 23 (6.1)
' ) radiation
Intermediate risk (IR) 31 (12.1) 57 (15.1)
L . . PPALN: Pelvic and paraaortic lymph node, PLN: Pelvic lymph node, FIGO: International
High intermediate risk 40 (15.6) 83 (21.9)

(HIR)

The median number of pelvic lymph node was
12 (2-61) in the PLN group and 17 (2-72) in the PPALN
group. The median number of paraaortic lymph nodes
was 3 (1-21). In the PLN group, pelvic lymph nodes
were positive in 27 of 257 cases (10.5%). In the PPALN
group, the isolated positive paraaortic lymph node was
1.3% (5/379), while 2.4% (9/379) had positivity for both
the pelvic lymph node and the paraaortic lymph node
and 8.2% (31/379) had positivity for the pelvic lymph
node, as shown in Fig. 1. There were 57 cases (9%)
that underwent laparoscopic surgery (18 in the PLN
group and 39 in the PPALN group). The median number
of pelvic lymph nodes and paraaortic lymph nodes in
laparoscopic surgery was not different from that in
laparotomy. In the PPALN group, operative time was
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Federation of Obstetricians and Gynecologists, SD: standard deviation
T No information of one patient who had adjuvant treatment at the other hospital

significantly longer than in the PLN group (p < 0.001)
but estimated blood loss was not different in both
groups.

Treatment outcomes: OS, DSS, RFS
Overall survival (OS)

The median follow-up time was 60 months (1.3-
60.0). Forty-one patients (16%) died in the PLN group
and 41 patients (10.8%) died in the PPALN group. The
5-year OS rate in the PLN and the PPALN groups were
81.6% and 87.7%, respectively (p = 0.073) as shown
in Fig. 2A. However, the PLN group had increased risk
of 5-year death comparing to the PPALN group after
adjustment for other prognostic factors (adjusted HR
1.63 (1.06-2.52, p = 0.028)) as shown in Table 2.
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Fig. 1. Results from the pelvic and paraaortic lymph node evaluation groups.

* PPALN: pelvic and paraaortic lymph node, PLN: pelvic lymph node, PALN: paraaortic lymph node
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Fig. 2. Kaplan-Meier analysis of (A) 5-year OS of PLN and PPALN evaluation, (B) 5-year OS of PLN evaluation,

PPALN evaluation with negative and positive PALN, (C) 5-year DSS of PLN

and PPALN evaluation, (D) 5-year

DSS of PLN evaluation, PPALN evaluation with negative and positive PALN, (E) 5-year RFS of PLN and PPALN
evaluation, (F) 5-year RFS of PLN evaluation, PPALN evaluation with negative and positive PALN.

* PPALN: pelvic and paraaortic lymph node, PLN: pelvic lymph node, PALN: paraaortic lymph node
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Table 2. Prognostic factors for 5-year overall survival (OS) in 636 patients with endometrioid endometrial cancer

patients.
Prognostic factors 5-year overall survival (OS)
Univariable Multivariable
Unadjusted HR (95%Cl) p value Adjusted HR' (95%Cl) p value
Age 0.002 0.003
< 55 years Reference Reference
> 55 years 2.19 (1.32-3.62) 2.21 (1.32-3.70)
Body mass index 0.99 (0.96-1.04) 0.970 - -
Hemoglobin 0.053 0.042
> 13 g/dL Reference Reference
<13 g/dL 1.60 (0.99-2.57) 1.64 (1.02-2.65)
Platelet 1.00 (1.00-1.00) 0.113 - -
Tumor size 0.012 0.422
<3cm Reference Reference
>3cm 2.09 (1.18-3.71) 1.30 (0.69-2.44)
Risk groups < 0.001 < 0.001
Low risk (LR) Reference Reference
Intermediate risk (IR) 3.54 (1.81-6.94) 0.001 3.21 (1.63-6.32) 0.001
High intermediate risk (HIR) 3.51 (1.88-6.55) < 0.001 3.26 (1.74-6.10) < 0.001
High risk (HR) 4.79 (2.57-8.93) <0.001 4.89 (2.62-9.14) <0.001
Advanced/metastatic 9.25 (3.13-27.38) < 0.001 10.35 (3.47-30.90) < 0.001
Peritoneal washing for cytology 0.014 0.113
Negative Reference Reference
Positive 2.29 (1.18-4.44) 1.73 (0.88-3.39)
Number of pelvic lymph nodes 1.00 (0.97-1.02) 0.733 - -
Lymph node evaluation 0.077 0.028
Pelvic and paraaortic lymph node (PPALN) Reference Reference
Pelvic lymph node (PLN) 1.48 (0.96-2.28) 1.63 (1.06-2.52)
Adjuvant treatment 0.001 0.387
No Reference Reference
Yes 2.23 (1.37-3.64) 0.75 (0.39-1.44)

 Analysis adjusted for all prognostic factors with p-value < 0.10 in univariable analysis with the main factor

HR: hazard ratio, Cl: confidence interval

In the PPALN group, 365 patients had a negative
paraaortic lymph node (36 deaths), and 14 patients had
a positive paraaortic lymph node (5 deaths). As shown
in Fig. 2B, the 5-year OS rate in the PLN group, the
negative paraaortic lymph node group and the positive
paraaortic lymph node group were 81.6%, 88.7% and
61.1%, respectively (p = 0.002). Patients in the negative
paraaortic lymph node group had statistically significantly
longer survival than patients in the positive paraaortic
lymph node group (p = 0.001) and the PLN group (p =
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0.030).

Disease-specific survival (DSS)

DSS was better for patients who underwent
evaluation of the pelvic and paraaortic lymph nodes
compared to patients who received evaluation of only the
pelvic lymph nodes. The 5-year DSS rate was 88.8% in
the PLN group and 93.5% in the PPALN group (p = 0.025)
as shown in Fig. 2C. The PLN group had increased risk
of 5-year disease specific death comparing to the PPALN
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group after adjustment for other prognostic factors
(adjusted HR 2.11 (1.17-3.79, p = 0.0213)) as shown in
Table 3. As shown in Fig. 2D, the 5-year DSS rate in the
PLN group, the negative paraaortic lymph node group,
and the positive paraaortic lymph node group were

88.8%, 94.5%, and 69.8%, respectively (p < 0.001).
Patients with a negative paraaortic lymph node survived
statistically significantly longer than patients with a
positive paraaortic lymph node (p < 0.001) and the PLN
group (p = 0.006).

Table 3. Prognostic factors for 5-year disease specific survival (DSS) in 636 patients with endometrioid endometrial

cancer patients.

Prognostic factors

5-year disease specific survival (DSS)

Univariable Multivariable
Unadjusted HR (95%Cl) p value Adjusted HR' (95%Cl) p value
Age 0.079 0.047
< 55 years Reference Reference
> 55 years 1.78 (0.94-3.38) 1.97 (1.01-3.83)
Body mass index 1.00 (0.95-1.05) 0.889
Hemoglobin 0.194
> 13 g/dL Reference
< 13 g/dL 0.66 (0.35-1.24)
Platelet 1.00 (1.00-1.00) 0.358
Tumor size 0.017 0.484
<3cm Reference Reference
>3cm 2.85 (1.21-6.72) 1.39 (0.55-3.53)
Risk groups < 0.001 < 0.001
Low risk (LR) Reference Reference
Intermediate risk (IR) 5.09 (1.89-13.66) 0.001 4.79 (1.77-12.91) 0.002
High intermediate risk (HIR) 3.69 (1.37-9.90) 0.010 3.46 (1.28-9.36) 0.014
High risk (HR) 9.45 (3.92-22.80) < 0.001 9.37 (3.86-22.74) < 0.001
Advanced/metastatic 22.94 (6.70-78.53) < 0.001 23.56 (6.72-82.57) < 0.001
Peritoneal washing for cytology 0.008 0.06
Negative Reference Reference
Positive 2.95 (1.32-6.59) 2.19 (0.97-4.96)
Number of pelvic lymph nodes 0.99 (0.96-1.02) 0.445
Lymph node evaluation 0.028 0.013
Pelvic and paraaortic lymph node (PPALN) Reference Reference
Pelvic lymph node (PLN) 1.92 (1.07-3.44) 2.11 (1.17-3.79)
Adjuvant treatment 0.001 0.810
No Reference Reference
Yes 3.87 (1.80-8.23) 1.13 (0.42-3.07)

T Analysis adjusted for all prognostic factors with p-value < 0.10 in univariable analysis with the main factor

HR: hazard ratio, Cl: confidence interval

Recurrent free survival (RFS)

Thirty-one patients (12.1%) had recurrence
in the PLN group, and 37 patients (9.8%) recurred
in the PPALN group. The 5-year RFS rate in the PLN
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and PPALN groups was 87.5% and 88.8%,
respectively (p = 0.370) as shown in Fig. 2E. The
PPALN group had still no different in recurrent
comparing to the PLN group after adjustment for
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other prognostic factors (adjusted HR 1.39 (0.86-
2.25, p = 0.183)) as shown in Table 4.

In the PPALN group, 365 patients had negative
paraaortic lymph nodes (32 recurrences) and 14
patients had positive paraaortic lymph nodes (5
recurrences). As shown in Fig. 2F, the 5-year RFS
rate in the PLN group, the negative paraaortic lymph

node group and the positive paraaortic lymph node
group were 87.5%, 89.8% and 62.5%, respectively
(p = 0.002). Patients with a negative paraaortic
lymph node had statistically significantly longer
survival than patients with a positive paraaortic
lymph node (p < 0.001) but similar to the PLN group
(p =0.187).

Table 4. Prognostic factors for 5-year recurrence free survival (RFS) in 636 patients with endometrioid endometrial

cancer patients.

Prognostic factors

5-year recurrence-free survival (RFS)

Univariable Multivariable
Unadjusted HR (95%Cl) p value Adjusted HR' (95%Cl) p value
Age 0.098 0.065
< 55 years Reference Reference
= 55 years 1.55 (0.92-2.59) 1.65 (0.97-2.79)

Body mass index
Hemaoglobin
> 13 g/dL
<13 g/dL
Platelet
Tumor size
<3cm
=3cm
Risk groups
Low risk (LR)
Intermediate risk (IR)
High intermediate risk (HIR)
High risk (HR)
Advanced/metastatic
Peritoneal washing for cytology
Negative
Positive
Number of pelvic lymph nodes
Lymph node evaluation
Pelvic and paraaortic lymph node (PPALN)
Pelvic lymph node (PLN)
Adjuvant treatment
No

Yes

1.00 (0.96-1.05)

Reference
0.88 (0.54-1.44)
1.00 (1.00-1.00)

Reference

2.78 (1.38-5.60)

Reference
2.20 (0.97-4.97)
2.85 (1.42-5.69)

5.48 (2.88-10.44)
13.43 (4.91-36.78)

Reference
1.87 (0.85-4.08)
1.00 (0.98-1.03)

Reference

1.24 (0.77-2.00)

Reference

2.26 (1.32-3.88)

0.920 - -
0.616 - -
0.231 - -
0.004 0.208
Reference
1.62 (0.77-3.43)
< 0.001 < 0.001
Reference
0.059 2.03 (0.89-4.61) 0.091
0.003 2.66 (1.32-5.33) 0.006
< 0.001 5.55 (2.91-10.57) < 0.001
< 0.001 15.34 (5.55-42.42) < 0.001
0.118 - -
0.968 -
0.371 0.183
Reference
1.39 (0.86-2.25)
0.003 0.382
Reference

0.72 (0.34-1.51)

T Analysis adjusted for all prognostic factors with p-value < 0.10 in univariable analysis with the main factor

HR: hazard ratio, Cl: confidence interval
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Risk group analysis

We performed risk group analyses according
to the ESGO / ESTRO / ESP guidelines!™. For low-risk
patients, the 5-year OS was higher for patients who
received PPALN than the patients who received PLN
evaluation (96.9% vs. 89.5%, p = 0.017). However,
there was no benefit of PPALN evaluation for 5-year
OS in other groups. (Fig. 3) There was no difference
in 5-year DSS and 5-year RFS between PPALN and
PLN evaluation for all risk groups. However, there was
a trend to improve 5-year DSS (85.6% vs 70.8%, p =
0.061) and 5-year RFS (80.3% vs. 67.5%, p = 0.099)
in high-risk patients who received PPALN evaluation
as shown in supplementary Fig. S2D and S3D. All
Kaplan-Meier graph of risk group analyses were
provided in the supplementary materials (Fig. 4, 5).

Prognostic factors for 5-year OS, 5-year DSS and
5-year RFS

Table 2 shows the prognostic factors for 5-year
OS of endometrial carcinoma by Cox regression
analysis. The cutoff points for age, hemoglobin, and
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tumor size were calculated based on the largest area
under the receiver operating characteristic curve
(ROC) curve (not demonstrated). In the univariable
analysis, age = 55 years, tumor size = 3 cm, risk
groups, positive peritoneal washing, and adjuvant
treatment were statistically significant prognostic
factors for 5-year OS. In multivariable analysis, age
> 55 years (adjusted HR 2.21 (1.32-3.70, p = 0.003)),
hemoglobin < 13 g/dL (adjusted HR 1.64 (1.02-2.65,
p = 0.0422)), and risk groups (p < 0.001) were
independent negative prognostic factors for 5-year
OS.

For secondary outcomes, the univariable
analysis of 5-year RFS revealed that tumor size
> 3 cm, risk groups, and adjuvant treatment were
significant risk factors. Only risk group (p < 0.001)
was significant risk factors for 5-year RFS in the
multivariable analysis (Table 4). All cox regression
analysis of 5-year OS, DSS, and RFS was provided
in Table 2-4.

The data of Cox regression analysis for 5-year
OS, DSS, and RFS using individual 15 risk factors
were demonstrated in supplementary Table 5-7.
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Table 5. Prognostic factors for 5-year overall survival (OS) in 636 patients with endometrioid endometrial cancer.

Prognostic factors 5-year overall survival (OS)
Univariable Multivariable
Unadjusted HR (95%Cl) p value Adjusted HR' (95%Cl) p value
Age 0.002 0.005
< 55 years Reference Reference
> 55 years 2.19 (1.32-3.62) 2.10 (1.25-3.52)
Body mass index 0.99 (0.96-1.04) 0.970 - -
Hemoglobin 0.053 0.128
> 13 g/dL Reference Reference
<13 g/dL 1.60 (0.99-2.57) 1.45 (0.90-2.35)
Platelet 1.00 (1.00-1.00) 0.113 - -
Histological grade < 0.001 0.001
Grades 1 and 2 Reference Reference
Grade 3 2.77 (1.67-4.58) 2.37 (1.41-3.96)
Tumor size 0.012 0.06
<3cm Reference Reference
>3cm 2.09 (1.18-3.71) 1.19 (0.62-2.30)
Myometrial invasion < 0.001 <0.001
<50% Reference Reference
= 50% 3.99 (2.55-6.24) 2.77 (1.71-4.46)
Cervical involvement < 0.001 0.019
Negative Reference Reference
Positive 2.42 (1.51-3.90) 1.83 (1.11-3.02)
Adnexal involvement 0.541 - -
Negative Reference
Positive 1.30 (0.56-2.98)
Peritoneal washing for cytology 0.014 0.214
Negative Reference Reference
Positive 2.29 (1.18-4.44) 1.56 (0.78-3.13)
Pelvic lymph node metastasis < 0.001 0.005
Negative Reference Reference
Positive 3.63 (2.17-6.06) 2.19 (1.27-3.76)
Number of pelvic lymph nodes 1.00 (0.97-1.02) 0.733 - -
Lymph node evaluation 0.077 0.004
Pelvic and paraaortic lymph node (PPALN) Reference Reference
Pelvic lymph node (PLN) 1.48 (0.96-2.28) 1.94 (1.23-3.05)
Adjuvant treatment 0.001 0.358
No Reference Reference
Yes 2.23 (1.37-3.64) 0.75 (0.40-1.40)
Lymphovascular space invasion (LVSI) < 0.001 0.383
No Reference Reference
Yes 2.56 (1.61-4.08) 1.25 (0.76-2.07)

t Analysis adjusted for all prognostic factors with p-value < 0.10 in univariable analysis with the main factor
HR = hazard ratio
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Table 6. Prognostic factors for 5-year disease specific survival (DSS) in 636 endometrioid endometrial cancer

patients.
Prognostic factors 5-year disease specific survival (DSS)
Univariable Multivariable
Unadjusted HR (95%Cl) p value Adjusted HR' (95%Cl) p value
Age 0.079 0.109
< 55 years Reference Reference
> 55 years 1.78 (0.94-3.38) 1.72 (0.89-3.34)
Body mass index 1.00 (0.95-1.05) 0.889 - -
Hemoglobin 0.194 - -
> 13 g/dL Reference
<13 g/dL 0.66 (0.35-1.24)
Platelet 1.00 (1.00-1.00) 0.358 - -
Histological grade 0.016 0.079
Grades 1 and 2 Reference Reference
Grade 3 2.36 (1.17-4.76) 1.90 (0.93-3.88)
Tumor size 0.017 0.968
<3cm Reference Reference
>3cm 2.85(1,21-6.72) 1.02 (0.38-2.76)
Myometrial invasion <0.001 < 0.001
<50% Reference Reference
> 50% 7.66 (3.89-15.09) 5.03 (2.46-10.3)
Cervical involvement <0.001 0.007
Negative Reference Reference
Positive 3.42 (1.88-6.22) 2.39 (1.26-4.54)
Adnexal involvement 0.140 - -
Negative Reference
Positive 2.01 (0.80-5.09)
Peritoneal washing for cytology 0.008 0.318
Negative Reference Reference
Positive 2.95 (1.32-6.59) 1.54 (0.66-3.59)
Pelvic lymph node metastasis <0.001 0.001
Negative Reference Reference
Positive 6.33 (3.45-11.62) 3.08 (1.61-5.88)
Number of pelvic lymph nodes 0.99 (0.96-1.02) 0.445 - -
Lymph node evaluation 0.028 0.001
Pelvic and paraaortic lymph node (PPALN) Reference Reference
Pelvic lymph node (PLN) 1.92 (1.07-3.44) 2.76 (1.49-5.10)
Adjuvant treatment 0.001 0.889
No Reference Reference
Yes 3.87 (1.80-8.23) 0.94 (0.37-2.36)
Lymphovascular space invasion (LVSI) 0.001 0.566
No Reference Reference
Yes 2.93 (1.60-5.38) 1.21 (0.63-2.30)

 Analysis adjusted for all prognostic factors with p-value < 0.10 in univariable analysis with the main factor
HR = hazard ratio
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Table 7. Prognostic factors for 5-year recurrence free survival (RFS) in 636 endometrioid endometrial cancer
patients

Prognostic factors 5-year recurrence-free survival (RFS)

Univariable Multivariable
Unadjusted HR (95%Cl) p value Adjusted HR' (95%Cl) p value
Age 0.098 0.200
< 55 years Reference Reference
> 55 years 1.55 (0.92-2.59) 1.41 (0.83-2.59)
Body mass index 1.00 (0.96-1.05) 0.920 - -
Hemoglobin 0.616 - -
> 13 g/dL Reference
<13 g/dL 0.88 (0.54-1.44)
Platelet 1.00 (1.00-1.00) 0.231 - -
Histological grade 0.026 0.153
Grades 1 and 2 Reference Reference
Grade 3 1.99 (1.09-3.64) 1.57 (0.85-2.92)
Tumor size 0.004 0.232
<3cm Reference Reference
=3cm 2.78 (1.38-5.60) 1.59 (0.74-3.40)
Myometrial invasion < 0.001 <0.001
<50% Reference Reference
> 50% 3.91 (2.40-6.38) 2.97 (1.76-5.00)
Cervical involvement < 0.001 0.028
Negative Reference Reference
Positive 2.78 (1.68-4.63) 1.81 (1.07-3.08)
Adnexal involvement 0.020 0.263
Negative Reference Reference
Positive 2.40 (1.15-5.01) 1.55 (0.72-3.35)
Peritoneal washing for cytology 0.118 - -
Negative Reference
Positive 1.87 (0.85-4.08)
Pelvic lymph node metastasis < 0.001 0.08
Negative Reference Reference
Positive 3.87 (2.23-6.70) 2.20 (1.23-3.95)
Number of pelvic lymph nodes 1.00 (0.98-1.03) 0.968 - -
Lymph node evaluation 0.371 0.103
Pelvic and paraaortic lymph node (PPALN) Reference Reference
Pelvic lymph node (PLN) 1.24 (0.77-2.00) 1.50 (0.92-2.44)
Adjuvant treatment 0.003 0.313
No Reference Reference
Yes 2.26 (1.32-3.88) 0.70 (0.35-1.4)
Lymphovascular space invasion (LVSI) 0.006 0.829
No Reference Reference
Yes 2.09 (1.23-3.55) 0.94 (0.52-1.69)

t Analysis adjusted for all prognostic factors with p-value < 0.10 in univariable analysis with the main factor
HR = hazard ratio
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Discussion

Currently, the primary treatment for endometrial
carcinoma is surgical staging, including
lymphadenectomy. However, the extent and benefit
of lymphadenectomy, especially in the paraaortic area,
remains controversial. Our study showed that 5-year
DSS was significantly better for patients who received
evaluation of the pelvic with paraaortic lymph nodes
compared to patients who underwent evaluation of
only the pelvic lymph nodes. Additionally, PLN
evaluation alone was also an independent risk factor
for 5-year OS.

The characteristics of the patients were different
due to the retrospective nature of the study. Patients
in the PPALN group have a lower body mass index
and higher grade of disease, suggesting a selection
bias for surgeons to consider evaluation of pelvic with
paraaortic lymph nodes which might impacts on
outcomes.

The median number of pelvic lymph nodes was
comparable to those in the other studies. Previous
studies reported that the median number of evaluated
pelvic lymph nodes was 10-19 lymph nodes('*4 18-20),
These numbers were comparable to our PLN group
(12 lymph nodes). The median dissected pelvic lymph
nodes of the PPALN groups in our study were higher
than those of the other studies, at 17 lymph nodes.
The median number of paraaortic lymph nodes has
rarely been reported. The median number of
paraaortic lymph node removals reported by May et
al was 10 lymph nodes®. In our study, only 7.9% of
the patients in the PPALN group had removed equal
or more than 10 paraaortic lymph nodes. The median
number of paraaortic lymph nodes removed in our
study was 3 lymph nodes, since most patients
received only a sampling of paraaortic lymph nodes.
The SEPAL study demonstrated a survival benefit
from pelvic and paraaortic lymph node dissection with
a median removal of 23 paraaortic lymph nodes®.
Although the median number of paraaortic lymph
nodes in our study was less than the number in the
SEPAL study, we measured a benefit from 5-year DSS
and 5-year OS with the evaluation of both pelvic and
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paraaortic lymph nodes. We found an isolated para-
aortic lymph node metastasis of 1.3% in our study.
This was comparable to other investigators who
reported a low rate of paraaortic lymph node
metastasis (1.2-5%) with or without pelvic lymph node
metastases'® 19,

This study confirms the benefit of evaluation of
both the pelvic and paraaortic lymph nodes. The
positive paraaortic lymph node group showed the
worst 5-year DSS outcomes compared to the other
groups. Apparently, the negative paraaortic lymph
node group had the best 5-year DSS among the
groups. For overall survival, there was a significantly
improved 5-year OS in patients who underwent pelvic
with paraaortic lymph nodes compared to pelvic
lymph nodes alone. Similarly, several studies found
the survival benefit of paraaortic lymph node
dissection'®'®_ This may be explained by more
accurate staging and tumor debulking with paraaortic
lymph node dissection. Consequently, the patient
will receive more appropriate adjuvant treatments.
In the secondary outcome, the RFS showed the
same trend of nonsignificant improvement in the
PPALN group. However, some studies showed that
paraaortic lymph node dissection did not improve
endometrial carcinoma survival(®2'22 This question
will require future prospective studies to answer.

Improvement in 5-year OS and 5-year RFS
may be confounded by many factors. Multivariable
Cox regression analysis confirmed that extension of
lymph node evaluation is an independent prognostic
factor. This finding confirms another benefit of
removal of paraaortic lymph nodes. Other factors,
including age = 55 years, hemoglobin < 13 g/dL, and
risk groups (p <0.001), are also independent factors
in the multivariate analysis. Similarly, age = 55 years,
tumor size = 3 cm, deep myometrial invasion,
histological grade 3, and cervical involvement have
been identified as prognostic factors for the survival
of endometrial carcinoma® 23, Risk groups are the
only one prognostic factor for RFS. Chang et al also
reported that the FIGO 2009 stage is an independent
prognostic factor. They also reported that age and
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extension of lymph node evaluation were prognostic
factors for recurrence(®. Different prognostic factors
can be caused by different histological types. They
included all histological subtypes, including
endometrioid adenocarcinoma, papillary serous, and
clear cell carcinoma.

We also performed a risk group analysis as
the latest recommendation from ESGO / ESTRO /
ESP guidelines!". There was no statistically
significant difference in 5-year RFS between PPALN
and the PLN group in all subgroups, but the data
revealed the most relative reduction in the high-risk.
For 5-year OS, patients in the low-risk subgroup who
received PPALN evaluation were significantly better
compared to only the PLN evaluation. This result was
different from previous knowledge, which lymph node
evaluation should be done in the intermediate and
high-risk patients.

There might be bias in selecting healthy
patients to undergo PPALN evaluation, resulting in
better survival for these patients. In contrast, patients
with co-morbidities may not be suitable for PPALN
evaluation. These may explain the lack of difference
in 5-year RFS and 5-year DSS between the PPALN
evaluation and PLN evaluation in low-risk patients.

Our data demonstrated the most benefit from
PPALN evaluation in the high-risk group. Given the
small number of high-risk patients, the results did
not reach statistical significance. There was no
evidence to support PPALN evaluation in our study
for intermediate-risk and high-intermediate-risk
patients.

Another essential point of the paraaortic
lymphadenectomy was its complications. The
complications from PPALN evaluation were usually
higher than those from PLN evaluation. Volpi
et al reported that the addition of paraaortic
lymphadenectomy was an independent predictor for
both lymphedema and lymphocele®¥. Given the
retrospective study design, we were not able to
collect the complications data. We reported a non-
significant difference in blood losses between the
two procedural groups.

VOL. 32, NO. 5, SEPTEMBER 2024

The strength of this study was the large sample
size and the long follow-up time. This study reported
almost 400 cases of evaluation of pelvic and
paraaortic lymph nodes. However, there were several
limitations due to the retrospective nature of the
study. First, there might be some selection bias
because a PPALN evaluation group tended to have
lower BMI and higher histologic grade than a PLN
evaluation group. Second, the pathological lymph
node count was low in only median removal of 3
paraaortic lymph nodes. Third, we had a small
proportion—only 9%—of laparoscopic approaches,
which might be unusual in developing countries.
Fourth, there was missing data regarding patients’
co-morbidities, which might affect patients’ survival.
Finally, immunotherapy treatment and molecular
profile-based treatment, which have been anticipated
in recent years, were not available to us.

In the scope of this study, the utilization of sentinel
lymph node sampling was notably absent from our
institutional practices during the specified research
period. However, in the present landscape, sentinel
lymph node mapping plays a pivotal role in the
surgical management of endometrioid endometrial
carcinoma. The FIRES trial, conducted by Rossi et
al, demonstrated a high sensitivity of 97.2% and a
high negative predictive value of 99.6%. The study
was stopped early according to the efficacy of the
procedure. Interestingly, the results showed 17%
isolated positive lymph nodes outside the standard
dissection area of lymph nodes (internal iliac,
presacral area)®. The recommendation from ESGO
/ ESTRO / ESP guidelines advocate that sentinel
lymph node biopsy is an acceptable alternative to
systematic lymphadenectomy for lymph node staging
in stage I/lI""). We are in the process of preparing to
present a study employing sentinel lymph node
techniques at our institution in the near future.
However, it is essential to acknowledge that in
instances where sentinel lymph node mapping
encounters challenges, the necessity for systematic
lymphadenectomy remains. Consequently, the
potential implications of our study’s findings are
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substantial, offering invaluable insights into the scope
of lymphadenectomy. Subsequent prospective
research that compares pelvic lymph node dissection
with combined pelvic and paraaortic lymph node
dissection in endometrial carcinoma will provide
further substantiation for this hypothesis
(as demonstrated in the prospective SEPAL-P3
study)®©®.

Conclusion

Our analysis of patients with endometrioid
endometrial carcinoma revealed that the pelvic with
paraaortic lymph node (PPALN) group exhibited an
independent association with significantly prolonged
survival when compared to the pelvic lymph node
(PLN) group. These findings suggested a potential
association between PPALN and improved survival
outcomes.

Based on our findings, we suggest that all
patients with endometrioid endometrial cancer,
especially those in low- to middle-class settings or for
whom sentinel lymph node biopsy was not feasible,
should have their pelvic and paraaortic lymph nodes
evaluated.
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