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Abstract
Purpose: The aim of this study was to compare the tumor-free and overall survival rates between patients
with low-risk endometrial cancer who underwent surgical staging and those who did not undergo surgical
staging. Materials and Methods: Data, including demographic characteristics, grade of the tumor, myometrial
invasion, cervical involvement, peritoneal washing, lymph node involvement, lymphovascular space invasion,
postoperative complication, adjuvant treatment, cancer recurrence, and tumor-free and overall survival rates, for
patients with low-risk endometrioid endometrial cancer who were treated surgically with and without pelvic and
paraaortic lymph node dissection (LND) were analyzed retrospectively. The patients diagnosed with endometrioid
endometrial cancer including the following criteria were considered low-risk: 1) a grade 1 (G1) or grade 2 (G2)
endometrioid histology; 2) myometrial invasion of <50% upon magnetic resonance imaging (MRI); 3) no stromal
glandular or stromal invasion upon MRI; and 4) no evidence of intra-abdominal metastasis. Then the patients
at low-risk were divided into two groups; group 1 (n=117): patients treated surgically with pelvic and paraaortic
LND and group 2 (n=170): patients treated surgically without pelvic and paraaortic LND. Results: There was
no statistical significance when the groups were compared in terms of lymphovascular space invasion, cervical
involvement, positive cytology, and recurrence, whereas the administration of an adjuvant therapy was higher in
group 2 (p<0.005). The number of patients with positive pelvic nodes and the number of metastatic pelvic nodes
were significantly higher in the group with positive LVI than in the group without LVI (p<0.005). No statistically
significant differences were detected between the groups in terms of tumor-free survival (p=0.981) and overall
survival (p=0.166). Conclusions: Total hysterectomy with bilateral salpingo-oophorectomy and stage-adapted
postoperative adjuvant therapy without pelvic and/or paraaortic lymphadenectomy may be safe and efficient
treatments for low-risk endometrial cancer.
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Introduction
Endometrial cancer is the fourth most common cancer
in women after breast, colorectum, and lung cancers in
developed countries (Ferlay et al., 2012). The International
Federation of Gynecology and Obstetrics (FIGO)
recommended a surgical procedure for staging the disease,
which consists of peritoneal washing, total hysterectomy,
bilateral salpingo-oophorectomy, and pelvic lymph node
(PLN) dissection with or without paraaortic lymph node
(PALN) dissection (Pecorelli, 2009). As well, the National
Comprehensive Cancer Network (NCCN) accepted PALN
dissection as a routine operation in all patients with
endometrial cancer (NCCN, 2009). However, the practice
of lymphadenectomy (LND) in these patients has long
been a topic of controversy. While some studies supported
LND to assess the extent of the disease as far as possible
and to identify the appropriate adjuvant therapy to improve

the outcome (Goudge et al., 2004; Havrilesky et al., 2005;
Chan et al., 2007; Singh et al., 2007), others were opposed
to LND in patients with a low risk for nodal metastases
due to complications, including increased blood loss and
operation time, vascular injury, lymphocyst formation, and
lymphedema (Homesley et al., 1992; Abu-Rustum et al.,
2006), and two randomized trials showed that LND did not
affect the progression-free or overall survivals (Benedetti
et al., 2008; Kitchener et al., 2009). Nevertheless, the
definition of low risk is not uniform, despite several studies
having investigated the clinicopathological risk factors for
lymph node involvement in endometrial cancer (Mariani et
al., 2000; Akbayir et al., 2012; Zhang et al., 2012; Kumar
et al., 2013; Vargas et al., 2014).
The aim of this study was to compare the outcomes
of patients with a low risk for endometrial cancer who
underwent LND to those of patients who did not undergo
LND.
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Materials and Methods
This study was based on a retrospective review
of all patients diagnosed with low-risk endometrioid
endometrial cancer and treated surgically with and without
pelvic and paraaortic LND at our institution between
January 2005 and January 2014. The inclusion criteria
for the subjects were: 1) a grade 1 (G1) or grade 2 (G2)
endometrioid histology, 2) a myometrial invasion of <50%
upon magnetic resonance imaging (MRI) or computed
tomography if there was a contraindication to the MRI, 3)
no stromal glandular or stromal invasion upon MRI, and 4)
no evidence of intra-abdominal metastasis. The exclusion
criteria were 1) a grade 3 or non-endometrioid tumor, 2) a
previous or concurrent malignancy, 3) history of previous
radiation therapy, 4) evidence of a myometrial invasion
of more than 50%, and 5) cervical or intra-abdominal
metastasis.
The data for the patients, including age, gravida
and parity, preexisting medical hypertension and
diabetes mellitus, preoperative grade of the tumor,
final pathological evaluation of the grade, myometrial
invasion, cervical involvement, peritoneal washing,
lymph node involvement, lymphovascular space invasion,
postoperative complication, adjuvant treatment, cancer
recurrence, tumor-free survival, and overall survival, were
analyzed retrospectively. Adjuvant radiation was offered
to patients with a G1 or G2 histology with a myometrial
invasion of more than 50% and cervical involvement, in
addition patients ≥ 60 years and had tumor size ≥ 2 cm.
Statistical analyses were completed using the SPSS for
Windows 11.5 program. The Kolmogorov-Smirnov test
was used to determine whether the distribution of discrete
numeric variables was close to a normal distribution.
Definitive statistics were identified as discrete numeric

variables, mean±standard deviation, or median (minimummaximum); nominal and ordinal variables were identified
as case number and percentage (%).
The statistical significance between the groups in terms
of mean values was determined using the Student’s t-test,
and the statistical significance between the groups in terms
of median values was determined by the Mann-Whitney U
test. Nominal variables were evaluated by Pearson’s chisquare or Fisher’s exact test. The statistical significance
between the groups in terms of overall survival was
determined using the log-rank test and the Kaplan-Meier
method.
Regarding overall 1-3-year and 5-year survivals,
mean life expectancy and 95% confidence intervals were
calculated. A P value of less than 0.05 was considered
statistically significant.

Results
The study group included 287 patients diagnosed
with endometrial cancer and was divided into two
groups. Group 1 included patients who underwent total
hysterectomy and bilateral salpingo-oophorectomy
without pelvic and paraaortic lymph node dissection
(n=117); group 2 included patients who underwent
surgical staging, which consists of peritoneal washing,
total hysterectomy, bilateral salpingo-oophorectomy, and
pelvic lymph node dissection with or without paraaortic
lymph node dissection (n=170). The characteristics of the
study group are shown in Table 1.
There was no statistical significance when the groups
were compared in terms of lymphovascular space invasion,
cervical involvement, positive cytology, and recurrence,
whereas the administration of an adjuvant therapy was
higher in Group 2 (p<0.005) (Table 1). We were not able

Table 1. Comparison of Demographic and Clinico-pathological Characteristics between Group 1 and Group 2
Features

Group 1 (n=117)

Group 2 (n=170)

Age at diagnosis (year)
59.6±11.2
55.4±10.3
Gravida
2 (0-13)
3 (0-9)
Parity
1 (0-9)
2 (0-7)
Hypertension
57 (48.7%)
85 (50.0%)
Diabetes mellitus
23 (19.7%)
40 (23.5%)
Tumor grade I/II
73 (62.4%) / 44 (37.6%)
92 (54.1%) / 78 (45.9%)
Lymphovascular space invasion
17 (14.5%)
22 (12.9%)
Cervical involvement
15 (12.8%)
21 (12.4%)
Positive cytology
3 (2.6%)
2 (1.2%)
Adjuvant therapy
36 (30.8%)
104 (61.2%)
Recurrence
15 (12.8%)
20 (11.8%)
FIGO stage			
1A		
72 (42.4%)
1B		
62 (36.5%)
2		
18 (10.6%)
3A		
3 (1.8%)
3C1		
11 (6.5%)
3C2		
4 (2.4%)
Patients with positive pelvic lymph nodes 		
15 (8.8%)
Positive pelvic lymph nodes number		
0 (0-5)
Patients with positive paraaortic lymph nodes 		
4 (2.4%)
Positive paraaortic lymph nodes number 		
0 (0-1)
Postoperative complication		
3 (1.8%)
†

Student’s t test; ‡Mann-Whitney U test; ¶Pearson’s chi-square test. φFisher’s exact test
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p-value
<0.001†
<0.001‡
<0.001‡
0.831¶
0.436¶
0.163¶
0.700¶
0.906¶
0.401φt
<0.001¶
0.788¶
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to evaluate myometrial invasion in group 1 and compare
the groups owing to the lack of pathological reporting.
When the surgically staged group was evaluated to
determine the stage and pelvic-paraaortic lymph node
involvement, stage 1 was the most common stage, with
134 (78.8%) patients. Fifteen patients had positive
pelvic lymph nodes (8.8%), while only four patients had
paraaortic lymph node metastasis (2.4%) (Table 1).
The surgically staged group (group 2) was evaluated
by being divided into two subgroups according to
lymphovascular invasion. The median stage was 1B in
the group with negative LVI, while it was 2 in the other
group with positive LVI. The median stage of the group
with positive LVI was significantly higher than of the other
group (p<0.001) (Table 2).
The number of patients with positive pelvic nodes and
the number of metastatic pelvic nodes was significantly
Table 2. Relationship between Lymphovascular Space
Invasion (LVI) and Stage of the Disease and PelvicParaaortic Lymph Node Metastases
Features

Positive

p-value

		
LVI (n=22) <0.001†
FIGO stage		
1A
2
(9.1%)
1B
7 (31.8%)
2
5 (22.7%)
3A
1
(4.5%)
3C1
6 (27.4%)
3C2
1 (4.5%)
0.005‡
Pelvic lymph node involvement
Negative
16 (72.7%)
Positive
6 (27.3%) <0.001†
Positive pelvic lymph node number 1 (0-5)
0.429‡
Paraaortic lymph node involvement
Negative
21 (95.5%)
Positive
1 (4.5%)
0.468†
Positive paraaortic lymph node number 0 (0-1)
Mann-Whitney U test; Fisher’s exact test

†

‡

Figure 2. Overall Survival. The Kaplan-Meier curve of the

clinical outcome for overall survival demonstrates no significant
difference between the groups

higher in the group with positive LVI than in the group
without LVI (p<0.005). However, there was no statistically
significant difference between the subgroups in terms of
paraaortic lymph node involvement and the number of
metastatic lymph nodes (p=0.429 and p=0.468) (Table 2).
In total, 21 patients underwent surgical staging, and 34
patients who did not undergo staging were excluded from
the study due to the lack of knowledge about tumor-free
survival. Therefore, the statistical analysis of tumor-free
survival was conducted using the remaining groups.
There was no statistically significant difference between
the groups in terms of tumor-free survival (p=0.981).
One-year tumor-free survival was 93.2%, three-year
tumor-free survival was 88.4%, and five-year tumor-free
survival was 86.2%, with an average tumor-free life span
of 7.16 years (95% Confidence Interval: 6.76-7.56) in the
group with no staging. The tumor-free survivals for the
group with staging were as follows: one-year tumor-free
survival was 91.2%, three-year tumor-free survival was
88.8%, and five-year tumor-free survival was 85.0%,
with an average tumor-free life span of 7.14 years (95%
Confidence Interval: 6.78-7.50) (Figure 1).
When overall survivals were compared, no significant
difference was detected between group 1 and group
2 (p=0.166). The overall survivals of group 1 were as
follows: One-year overall survival was 94.9%, three-year
overall survival was 87.3%, and five-year survival was
88.1%, with an average overall life span of 7.11 years
(95% Confidence Interval: 6.70-7.51). Alternatively, oneyear survival was 95.3%, three-year survival was 91.6%,
and five-year survival was 90.4% in the surgically staged
group, with an average overall life span of 7.42 year (95%
confidence interval: 7.13-7.71). (Figure 2)

Discussion
Endometrial cancer is one of the most common
malignant tumors of the female genital tract, and

Figure 1. Tumor-free Survival. The Kaplan-Meier curve
of the clinical outcome for tumor-free survival demonstrates no
significant difference between the groups
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lymphatic metastasis is the principal spread route (Ayhan
et al., 1989). Therefore, systemic LND has been included
in the complete surgical staging of the disease (Pecorelli
2009; NCCN, 2011). However, the definition of “low
risk” for endometrial cancer, which includes endometrioid
type, G1 or G2, myometrial invasion ≤50%, tumor size <2
cm, no cervical or adnexal involvement, and no operative
evidence of macroscopic extrauterine spread, has led to
a debate regarding the optimal surgical management of
patients with low-risk endometrial cancer, particularly
with regard to the role of LND (Mariani et al., 2000;
Hidaka et al., 2010).
As it is questionable whether patients with a lowrisk disease unjustifiably undertake risks for potentially
serious complications due to lymph node dissection,
this topic has been the focus of several investigations
(De Wilde et al., 2014). Studies that evaluated omitting
lymph node dissection in patients with a low-risk disease
have reported favorable outcomes in terms of recurrence
and tumor-free and overall survivals. One of these
studies is a recent Cochrane review that consisted of two
randomized controlled trials, one of which is the A Study
in the Treatment of Endometrial Cancer (ASTEC) trial
including 1,408 patients who were randomized either in
the group that underwent surgical staging with LND or
in the group without LND (Kitchener et al., 2009). The
other controlled trail of the review included 250 patients
with omitted lymph node dissection and 264 with pelvic
LND (Benedetti et al., 2008). The two controlled trials
reported there was no significant difference in recurrence
and overall survival between the groups (May et al., 2010).
Other researchers also demonstrated that LND did not
improve disease-free or overall survivals in preoperative
stage I patients, despite it potentially improving surgical
staging, as well as concluded that systemic LND could
be omitted in patients with low-risk endometrial cancer
(Benedetti et al., 2008; Hidaka et al., 2010). Moreover,
excellent disease-free or overall survivals, all of which
were ≥ 96%, were reported from different institutions
that evaluated omitting lymph node dissection in lowrisk endometrial cancers, one of which evaluated patient
outcomes after omitting LND based on an intraoperative
assessment of the uterine specimen. This indicated that
the reliability of an intraoperative evaluation for low-risk
cancer was sufficient to omit systemic LND (Eltabbakh
et al., 1997; Mariani et al., 2000; Hidaka et al., 2007;
Kang et al., 2009; Hidaka et al, 2010; Dowdy et al., 2012;
Bell et al., 2014). On the other hand, intraoperative gross
examination was reported to be less sensitive when used
alone and alternative methods were suggested to determine
early-stage endometrial cancer (Sethasathien et al., 2014).
In line with the mentioned studies, we included
patients with low-risk endometrial cancer and did not find
a significant difference in tumor-free and overall survivals
between the group that underwent surgical staging
including pelvic-paraaortic LND and the group that did
not undergo systemic LND in the present study (p=0.981,
p=0.166). In addition, there was no statistical significance
regarding recurrence between the groups (p=0.788).
On the other hand, there have been studies supporting
systemic lymph node dissection due to the risk of node
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metastasis, even in early-stage endometrial cancer. It has
been previously reported that all patients with paraaortic
lymph node metastasis exhibit pelvic lymph node
metastasis (Larson and Johnson, 1993). Pelvic lymph
node metastasis and paraaortic lymph node metastasis
were present in ranges of 8.2-15.1% and 8-8.5%,
respectively, of patients with stage 1 endometrial cancer
in two studies, whereas another reported percentages of
20 and 16, respectively (Ayhan et al., 1989; Larson and
Johnson, 1993; Wang et al., 2013). Although systemic
LND was found to have benefits and therapeutic effects
in intermediate and high-risk patients (from stage IB to
IV), there was no significant improvement in the survival
rates of patients with a low-risk disease. It has been
suggested the reasons for which include inaccuracies
in preoperative biopsies, the risk of metastasis, and the
impact of the procedure on the postoperative adjuvant
treatment decision (Ben-Shackar et al., 2005; Chan et al.,
2006; Chan et al., 2007; Singh et al., 2007; Todo et al.,
2010). Moreover, studies indicated that complete pelvic
LND could be performed to detect metastatic disease in
the lymph nodes and to avoid understaging the disease
(Benedetti et al, 2008; Fatiou et al., 2009). It was also
demonstrated that LND significantly improved causespecific and overall survivals, but not the progressionfree survival, and systemic lymph node dissection was
proposed (Bassarak et al., 2010).
In the present study, 42.4% (n=71) of patients
who underwent surgical staging had stage IA low-risk
endometrial cancer, and the remaining were of the
intermediate-high risk group. The percentage of patients
who underwent adjuvant therapy was higher in the group
with LND than in the group without LND (p<0.001). The
percentage of metastatic pelvic lymph nodes was 8.8%,
whereas it was 2.4% for paraaortic lymph nodes. We also
evaluated the impact of LVI on the stage and lymph node
involvement. Positive LVI was significantly associated
with an advanced stage and pelvic node metastasis, but
not paraaortic node metastasis. In line with this study,
LVI, deep myometrial invasion, and cervical glandular
and stromal involvement were reported to be superior
predictive criteria for pelvic lymph node metastasis
(Akbayir et al., 2012; Zhang et al., 2012).
The major limitation of this study is its retrospective
nature and the small number of cases.
In conclusion, the results of the current study
indicate that total hysterectomy with bilateral salpingooophorectomy and stage-adapted postoperative adjuvant
therapy without pelvic and/or paraaortic LND may be
a safe and efficient treatment for low-risk endometrial
cancer. We think that such an approach is important in
terms of prevention the surgical over-treatment.
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