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ABSTRACT
Objective: To determine the prevalence of lymph

node involvement in patients with endometrial
cancer and to explore factors associated with lymph
node invasion.

Materials and methods: Prevalence study with
exploratory analysis. The study included patients
with endometrial cancer who underwent total
abdominal hysterectomy plus bilateral salpingo-
oophorectomy and pelvic lymphadenectomy with
or without para-aortic lymphadenectomy in seven
oncology centers in Colombia between 2009 and
2016. Patients who had received prior radiotherapy
or chemotherapy, with a histological diagnosis of

neuroendocrine tumors, carcinosarcomas or syn-
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chronous or metachronous lesions were excluded.
Non-probabilistic sampling. Sample size n=290.
Measured variables: sociodemographic, clinical and
histopathological, and pelvic or para-aortic lymph
node involvement. The prevalence for the period is
presented. The exploratory analysis was conducted
using crude odds ratio (OR) and adjusted OR by
means of a multivariate model (unconditional lo-
gistic regression).

Results: Overall, 467 cases were retrieved. Of
them, 163 were excluded because of non-availability
of all the variables. In total, 304 patients were stud-
ied. The prevalence of lymph node involvement was
15.8% (48/304). In the crude and adjusted analysis,
factors associated with lymph node involvement
were lymphovascular invasion (adjusted OR: 9.32;
95% CI 4.27-21.15) and myometrial invasion (ad-
justed OR: 3.95; 95% CI 1.29-14.98). Conclusion:
Of the patients undergoing lymphadenectomy, 15%
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have lymph node involvement. Less invasive diag-
nostic options than radical surgery to ascertain
lymph node invasion should be assessed.

Key words: Endometrial neoplasms; surgical pa-

thology; lymph nodes.

RESUMEN

Objetivo: determinar la prevalencia del compro-
miso ganglionar de pacientes con cincer de en-
dometrio y hacer una exploracién de los factores
asociados a la invasién ganglionar.

Materiales y métodos: estudio de prevalencia
con andlisis exploratorio. Se incluyeron pacientes
con cancer de endometrio llevadas a histerectomia
abdominal total més salpingooforectomia bilateral
y linfadenectomia pélvica, con o sin linfadenecto-
mia paraadrtica en siete centros de oncologia de
Colombia, en el periodo 2009-2016. Se excluyeron
pacientes con radioterapia 0 quimioterapia previa,
diagnéstico histolégico de tumores neuroendo-
crinos, carcinosarcomas, tumores sincrénicos o
metacrénicos. Muestreo no probabilistico. Tamafo
muestral n = 290. Variables medidas: sociodemo-
graficas, clinicas e histopatolégicas y compromiso
ganglionar pélvico o paraadrtico. Se presenta la
prevalencia de periodo; el anlisis exploratorio se
realizé por medio de odds ratio (OR) crudo y el ajus-
tado mediante un modelo multivariado (regresion
logistica no condicional).

Resultados: se obtuvieron 467 casos de los cuales
se excluyeron 163 por no presentar la totalidad de
las variables, se estudiaron 304 pacientes. La pre-
valencia del compromiso ganglionar fue del 15,8
% (48/304). Los factores asociados al compromiso
ganglionar en el andlisis crudo y ajustado fueron la
invasi6n linfovascular (OR ajustado = 9,32; 1C95%:
4,27-21,15) e invasién miometrial (OR ajustado =
3.95; IC 95 %: 1,29-14,98).

Conclusion: el 15% de las pacientes sometidas a linfa-
denectomia tienen compromiso ganglionar. Se deben
evaluar alternativas diagndsticas menos invasivas que

la cirugfa radical para establecer la invasién ganglionar.

Palabras clave: neoplasias endometriales; patologia

quirtrgica; ganglios linfiticos.

INTRODUCTION

Endometrial carcinoma is the most common gyne-
cological cancer in developed countries and the sec-
ond gynecological neoplasm in developing countries
after cervical cancer, with an age-adjusted incidence
rate of 8.4 for every 100 thousand inhabitants in
the world in 2018, and an age-adjusted mortality
rate of 1.8 for every 100 thousand inhabitants (1).
In 2011, the age-adjusted incidence rate in Colom-
bia was 3.5 per 100 thousand inhabitants, with an
age-adjusted mortality rate of 0.8 for every 100
thousand inhabitants (2).

This neoplasm is more frequent among post-
menopausal women. Bleeding is the initial sign in
75% and diagnosis is confirmed by means of uter-
ine dilation and curettage (D&C) or hysteroscopy.
As for treatment, the International Federation of
Obstetrics and Gynecology (FIGO) recommends
staging the disease by means of total abdominal
hysterectomy, bilateral salpingo-oophorectomy plus
bilateral pelvic lymph node dissection and para-
aortic lymphadenectomy and, actually recommends
it as the treatment of choice. Final clinical and
surgical staging is determined following these pro-
cedures. In cases of patient comorbidity or in very
advanced stages in which surgery is contraindicated,
the recommendation is to use palliative treatments
such as hormone, chemo or radio therapy (3). Some
researchers challenge the use of radical surgical
treatment, as discussed below.

Prognostic factors may be divided into two
large groups: uterine and extrauterine. The for-
mer includes histologic type and grade, myome-
trial and lymphovascular invasion (LVI), cervical
compromise and DNA ploidy, S phase fraction
determination and the presence of hormonal recep-
tors. Extrauterine factors include adnexal or nodal
compromise, and metastasis to the peritoneum and

neighboring organs (4). These are currently consid-
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ered as the main prognostic factors for disease stage
and lymph node involvement (5,6).

The majority of patients are diagnosed with
intrauterine compromise (stage I), with a 5-year
survival of 90%. Lymph node involvement, or
stage Il in the 2009 FIGO classification, occurs in
8-349% of patients, where stage III C1 involves pelvic
lymph nodes and stage III C2 involves para-aortic
lymph nodes; their presence indicates the need for
adjuvant therapy (7-9).

The role of pelvic or para-aortic lymphadenec-
tomy as standard management for all patients is
controversial because the majority of patients do
not have lymph node involvement and this pro-
cedure is associated with morbidity in 8-50% of
cases, with intraoperative complications such as
vascular injuries, or postoperative complications
such as infection, lymphedema and ileus, among
others (10,11). For this reason, the recommendation
from several authors is to perform that interven-
tion when: a) there are factors indicating a high
possibility of lymph node involvement, including
serous papillary or clear cell histology, histologic
grade III, myometrial invasion greater than 50%,
lymphovascular invasion, tumor size greater than
2 cm, and cervical compromise (11,12); b) sentinel
lymph node compromise is ruled out (13-15); )
diagnostic images suggest lymph node involvement
(16,17) or preoperative positive tumor markers (18).

Several diagnostic models have been proposed
which include some of the factors described above.
The aim is to gain a clearer idea of the actual
indication for performing pelvic or para-aortic
lymphadenectomy. However, there is no unanimous
agreement to date regarding the model of choice
or the way to use it (19-21). The associated factors
that could be part of a diagnostic model include LVI
which, if present, is associated with lymph node
metastases in 21% of cases; if it is absent, that as-
sociation is found only in 2.1% of cases (p<0.001)
(22). On the other hand, it has been reported that
when myometrial invasion is greater than 50% (odds

ratio [OR] = 5.3; 95% CI: 2.11-13.20), LVI (OR =

3.7;95% CI: 1.49-9.07) and positive pelvic lymph
nodes (OR = 24.2;95% CI: 10.18-57.47) are found,
para-aortic lymphadenectomy is advisable (23). The
SEER (Surveillance, Epidemiology and End Re-
sults) analysis found that patients with histological
grade 3 (OR=2.77; 95% CI: 2.32-3.31), myometrial
invasion greater than 50% (OR = 4.77; 95% CI:
4.16-5.47) and tumor size greater than 2 cm have
factors associated with lymph node involvement
(24). Kazuai et al. used tumor volume in cm3 and
CA 125 levels, together with myometrial invasion
and histologic grade, and found that their analysis
is useful for predicting lymph node involvement (p
< 0.005) (21).

In Colombia, radical staging surgery is still
performed without considering the existence or
not of low or high-risk histophatological factors
associated with lymph node involvement; moreover,
few healthcare institutions have access to sentinel
node assessment. As mentioned previously, stag-
ing surgery is associated with high morbidity. It is
important to begin to study alternatives to improve
the selection of patients who could benefit the most
from pelvic and para-aortic lymphadenectomy.
Among other things, this requires the evaluation
of magnetic resonance and computed tomography
and their performance in the diagnosis of lymph
node compromise, as well as the validation of
models developed in other countries to determine
their diagnostic value or, alternatively, the develop-
ment of our own models, taking into account the
histophatological criteria described above together
with tumor markers, in order to assess the opera-
tional characteristics at a local level. The first step
towards the development of such a model is to de-
termine the frequency of lymph node involvement
in our country and the associated factors. There
are only a few publications on this matter in the
Colombian setting,

The objective of this study was to determine the
prevalence of lymph node involvement in patients
with endometrial cancer and to conduct an explor-

atory analysis of the associated factors.
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MATERIALS AND METHODS

Design and population. Cross-sectional study. The
study population included women with endometrial
cancer diagnosed by endometrial biopsy and con-
firmed in the pathology specimen, who underwent
abdominal hysterectomy plus bilateral salpingo-
oophorectomy and pelvic or para-aortic lymphad-
enectomy in seven level III oncologic centers located
in Barranquilla, Bogotd, Envigado and Bucaramanga
(Clinica Bonnadona-Prevenir, Barranquilla; Unidad
de Ginecologia Oncoldgica Misién Médica, Barran-
quilla; Clinica Julio Enrique Medrano, Barranquilla;
Clinica San Luis, Bucaramanga; Sociedad de Cirugfa
de Bogota; Hospital de San José, Bogota; Centro
de Investigaciones Oncoldgicas Clinica San Diego,
Bogota; Hospital Manuel Uribe Angel, Envigado),
that serve patients affiliated to the state-subsidized
and contributive regimes of the Colombian Gen-
eral Social Security System, between January 2009
and December 2016. Patients who had received
radio or chemotherapy, or who had a histological
diagnosis of neuroendocrine tumors, carcinosar-
comas, synchronous or metachronous tumors, and
patients with surgical lymph node dissection of less
than 15 pelvic nodes or 10 para-aortic nodes in
the pathology study were excluded. Convenience
sampling was used in each institution. Sample size
was calculated on the basis of population registries
of the cities included in the study; 1,648 cases of
endometrial cancer were estimated for the period
between 2009 and 2016 (2). A prevalence of 8% of
lymph node involvement was used, with a margin of
error of 3%, design effect of 1 and confidence level
of 95%. A number (n) of 264 cases was obtained
with an adjusted attrition rate of 10%, for a total
of 290 cases. The Epi Info software was used for
calculating sample size.

Procedure. A secondary data source was used and
data were collected by the gynecologic oncologists
conducting the research in each of the institutions
through the review of clinical records and pathol-
ogy reports of the patients with a diagnosis of en-
dometrial cancer (CIEO C54.0 o C54.1) between

March and June 2018. The data were recorded in
chronological order. Data from each institution
were entered by each of the researchers in a form
specifically designed for that purpose and were later
entered into an Office Excel ® database and sent
to the main epidemiological team in Barranquilla,
which and filled general database up to sample size
completion.

Measured variables. The measured variables were
age (> or = < 60 years), body mass index (BMI
> or = < 30), classification based on clinical-sur-
gical stage (I-IV), type of surgery, histologic grade
(grades II-11I/T), histologic type (endometrioid,
other), myometrial invasion (>, or =< de 50%),
tumor size (>, or =< de 2 cm), presence of LVI or
cervical compromise. Pelvic (stage IIIC1) or para-
aortic (stage IIIC2) lymph node involvement was
also determined based on pathology confirmation
and defined as one or more than one lymph node
with tumor involvement, regardless of the number,
in a minimum count of 15 pelvic and 10 para-aortic
lymph nodes removed.

Analysis. Descriptive statistics were applied to
summarize the information on continuous variables
using relevant central trend and scatter and taking
into account the type of distribution (normal or
not). For qualitative variables, the information was
summarized using proportions. Prevalence during
the study period of overall lymph node involvement
and by site of compromise (pelvic and para-aortic)
is presented.

Crude OR and the respective 95% confidence
interval were used to explore the association be-
tween the occurrence of lymph node involvement
(dependent variable) and clinical, anthropometric
and histopathological factors (independent or
exposure variables) (25). This was followed by a
multivariate analysis by means of multiple binomial
logistic regression using the stepwise method of
successive backward steps, which allowed to rule
out those variables that did not provide significant
information. Initially, a model which included all

the variables, regardless of the p value derived from
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the bivariate analysis, was used. For the selection of
the best model, the Akaike information criterion
(AIC) was applied for goodness and adjustment.
AIC compares the different regression models and
selects the one that best explains the response vari-
able. The model retained variables with a p value
greater than the established significance, because
when they are eliminated, the model loses informa-
tion. Adjusted OR (,OR), standard error and z value
(Wald statistics) were derived from this process.
The SPSS v 25 software (Released 2017. Armonk,
NY: IBM Corp.) licensed to Universidad del Norte
was used for the analysis.

Ethical considerations. This research was consid-
ered free of risk. Data confidentiality was ensured
and no informed consent was required given that
the study was based on clinical records. It was
endorsed by the ethics committee of Universidad
del Norte, as stated in minutes No. 175 of June 28,
2018. Approval was also obtained from the ethics

committees of the participating centers.

RESULTS

There were 1,648 cases of endometrial cancer in the
participating cities during the study period. In the
participating centers, 467 patients with that diagno-
sis were identified and, of them, 304 that met the
inclusion criteria were included; 163 patients (40%)
were excluded because of absent variables in the
clinical records and pathology reports (Figure 1).
The general characteristics of the population
were: 49.3% (150 patients) over 60 years of age;
33.8% (103 pacientes) had a BMI > 30; median
tumor size was 2.5 cm (range 0.1 to 13); the most
frequent histological type was endometrioid in
84.5% (257 patients); histological grade II was
the most common, found in 47.7% (145 patients);
myometrial invasion greater than 50% was found in
55.2% (168 patients); LVI was detected in 19.7% (60
patients); cervical compromise occurred in 19% (58
patients). Tumor staging, the type of surgery per-
formed, the type of tumor and the characteristics

of the population are shown in Table 1.

Total abdominal hysterectomy plus bilateral
salpingo-oophorectomy plus pelvic lymphadenec-
tomy were performed in 173 patients (56.9%) while
131 patients (43.19) underwent total abdominal
hysterectomy plus bilateral salpingo-oophorectomy
plus pelvic and para-aortic lymphadenectomy. The
variables and final staging are detailed in Table 1.

Thus, the prevalence of lymph node compro-
mise during the study period was 15.8% (48/304).
The prevalence of pelvic lymph node involvement
(stage III Cl1) was 11.1% (34/304), corresponding
to 70.8% of the patients with nodal disease. The
prevalence of para-aortic involvement (stage 111
C2) was 4.6% (14/304), corresponding to 29.2% of
patients with nodal disease, with 10 cases of pelvic
and para-aortic involvement and 4 cases of para-
aortic involvement alone.

In terms of the exploratory bivariate analysis of
variables associated with lymph node compromise,
association was found with IVI (OR = 18.65; 95%
CI: 9.00-38.68), myometrial invasion (OR = 11.70;
95% CI: 4.08-33.54), histologic type (OR = 2.42;
95% CI: 1.16-5.04), histologic grade (OR = 6.6;
95% CI: 2.30-18.90), and cervical compromise (OR
= 5.80; 95% CI: 2.97-11.34) (Table 2).

The multivariate logistic regression showed that
lymph node involvement was associated with LVI
(LOR = 9.32;95% CI: 4.27-21.15) and myometrial
involvement (aOR = 3.95; 95% CI: 1.29-14.98) as
histopathological factors (Table 3).

DISCUSSION
This study showed a prevalence of lymph node

involvement of 15.8%, with LVI and myometrial
compromise greater than 509 being the factors
associated with lymph node involvement. The
prevalence of pelvic and para-aortic lymph node
involvement is 11.19 and 4.6%, respectively.

The prevalence found in our study is higher
than the one reported by Chi et al, who found
pelvic lymph node involvement in 9% of cases
(26). The SEER (Surveillance, Epidemiology and
End Results) analysis found evidence of lymph
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Figure 1.
Flow diagram of the study population of women with endometrial cancer in 7 centers in Colombia,

2009-2016

Colombian women with endometrial cancer
based on population records in Barranquilla,

Bogots, Envigado y Bucaramanga n = 1643

Non-accesible records

Y

(non-participating institutions)

\ 4 n= 1181
Accessible records of women with endometrial
cancer taken to surgery in 7 institutions between 2009
and 2016
n=467
{ Exclusion criteria
> Incomplete variables
v L n= 163

Records of included patients

n= 304

TAH + BSO + PLn=173

TAH + BSO + LP +PaLn=131

Y Y

4 \
Stages other than IIIC n = 210 Stage I1IC n = 48
Stage IA/Bn = 210 Stage IIIC1 n = 34
Stage [In = 25 Stage INIC2 n = 14
Stage IIIA/Bn = 16
Stage [Vn = 5

\. J

TAH: total abdominal hysterectomy.
BSO: bilateral salpingo-oophorectomy.
PL: pelvic lymphadenectomy.

PaL: para-aortic lymphadenectomy.

Source: Authors.
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Table 1.
General characteristics of the population of patients with endometrial cancer in 7 hospital
centers in Colombia, 2009-2016

Characteristics N=304

BMI (kg/m2), median (IQR) 28.5 (3.2)
<30 N (%) 201 (66.1)
>=30 103 (33.8)

Surgery N (%)
TAH+BSO+PL} 173 (56.9)
TAH+BSO+PL+Pal} 131 (43.0)

Histologic grade N (%)

I 106 (34.8)
11 145 (47.7)
11 53 (17.4)
LVI§ N (%)
Yes 60 (19.7)
o 244 (80.2)
Tumor size (cm), median (IQR) 2.5 (.7)
<2cm N (%) 118 (38.8)
>2cm 186 (61,18)

* IQR: inter-quartile range.

+ TAH+BSO+PL: abdominal hysterectomy plus bilateral salpingo-oophorectomy + pelvic lymphadenectomy

+ TAH+BSO+PL+PaL: abdominal hysterectomy plus bilateral salpingo-oophorectomy + pelvic lymphadenectomy plus para-aortic lymphade-
nectomy. § IVI: lymphovascular invasion.
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Table 2.
Distribution of sociodemographic, anthropometric and histopathological characteristics according
to lymph node involvement in patients with endometrial cancer, in 7 hospital centers in Colombia,
2009-2016 (N = 304)

Lymph node involvement
Characteristic (03 (95% CI)

Histologic type
Non-endometrioid 13 34 2.42 (1.16-5.04)
Endometrioid* 35 222

Histologic grade
II-111 44 170 6.6 (2.30-18.90)
% 4 102

Myometrial invasion

More than 50% 44 124 11.70 (408—3354)
Less than 50%" 4 132

LVI}
Yes 33 27 18.65 (9.00-38.68)
No* 15 229

Cervical compromise

Yes 23 35 5.80 (2.97-11.34)
No* 25 221

Age
Over 60 years 20 130 0.69 (0.37-1.29)
Under 60 years” 28 126

Tumor size
Greater than 2 cm 42 144 5.44 (223—1326)
Smaller than 2 cm”* 6 112

BMI;
More than 30 19 84 1.34 (0.71-2.53)
Less than 30" 29 172

* Reference group.

+ LVI: lymphovascular invasion.

+ BMI: body mass index.

Source: Databases of participating centers.
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node involvement in 5.3% of cases, with 1.4% in
patients with low-risk factors, and 6.4% in cases of
high-risk factors (24). Creasman et al. found pelvic
lymph node involvement in 9% of patients (8). On
the other hand, our findings are lower than those
reported by Mariani et al. at 29% (27) and Ortoft
et al. at 28%, (28). Finally, our results are similar to
those of Wakayama et al. who report a prevalence
of 13.2% (29).

In terms of para-aortic lymph node involvement,
our findings are similar to those reported by
Creasman et al. and Kumar et al. who found
evidence of such a finding in 6% and 4% of cases,
respectively, but lower than those reported by
Mariani et al. who found evidence of para-aortic
lymph node involvement with no pelvic lymph
node involvement in 9% of cases (27). In our study,
the prevalence of para-aortic compromise may be
underestimated, considering that only 43% of the
patients underwent para-aortic lymphadenectomy.
The reason why lymph node dissection was not
performed in that region could not be found in
the records.

In the exploratory analysis, our findings

regarding myometrial invasion and LVI are similar
to those of other studies. Wakayama et al. (29)
found that only LVI was associated with lymph node
involvement (OR = 14.36; 95% CI: 4.3-57.6; p
< 0.0001). Kumar et al. (23) determined that LVI
(OR=3.68; 95% CI: 1.49-9.07) and myometrial
compromise greater than 50% (OR=5.27; 95% CI:
2.11-13.20) were the only independent factors that
could predict para-aortic lymph node involvement.
On the other hand, the SEER analysis found nodal
metastasis in 61.8% of the patients with myometrial
invasion greater than 50%, with a p value =<0.001
(24). Jorge et al. found nodal metastasis in 21% of
patients with LVI (p < 0.001) (22).

Strengths of this study include sample size and
the fact that it is the first multi-center study carried
out in our country to explore the association of
lymph node involvement with sociodemographic,
anthropometric and histopathological factors in
patients with endometrial cancer. Limitations
include the fact that information obtained through
non-probabilistic sampling can only be applied
to the studied population and, consequently, the

results cannot be extrapolated to all women with

Table 3.
Anthropometric and histopathological variables associated with lymph node involvement

in patients with endometrial cancer, Colombia 2009-2016. Logistic regression model

BMI”

Histologic grade (II and IIT)
LVI+
Myometrial invasion (> 50%)
Tumor size (> 2 cm)
Cervical compromise (SI)

# BMI: body mass index.

+ ILV: lymphovascular invasion
Source: Databases of participating centers.

1.70 0.75-3.87
3.04 1.01-11.42
9.32 4.27-21.15
3.95 1.29-14.98
1.63 0.49-6.52
2.21 0.97-5.02
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endometrial cancer. As mentioned previously,
the unavailability of para-aortic lymph node
pathology influences the estimated prevalence.
Another limitation is lack of access to central
pathology review which prevents standardization
of the histopathological reports. Therefore,
misclassification bias is a possibility which could
not be addressed although all the histopathological
reports were assessed by a meeting of the pathology

specialists of the participating centers.

CONCLUSIONS

The prevalence of lymph node involvement during
the study period was 15%, lymphovasculaar inva-
sion and myometrial compromise greater than 50%
being the main associated factors. Less invasive
alternatives to determine lymph node involvement
should be evaluated, such as imaging studies or di-
agnostic models based on biochemical, molecular
and histopathological factors pre-operatively in
order to diagnose compromise and assess risks and
benetits of performing radical staging surgery on

a routine basis.
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