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Objective
To analyze how pretreatment body mass index relates to known endometrial cancer prognostic factors and how it
impacts the disease-free survival and cause-specific survival of Korean women with endometrial cancer.

Methods

The patients were divided into the non-obese (<25 kg/m?’) and obese groups (=25 kg/m?) according to their
pretreatment body mass index. The 25 kg/m’ body mass index cut-off was based on the World Health Organization
criteria for Asian people. The two groups were compared in terms of their clinicopathological characteristics and
survival outcomes.

Results

A total of 213 consecutive patients with endometrioid adenocarcinoma of the uterus met the eligibility criteria of
this study and were included in the analysis. Of these patients, 105 patients had a body mass index less than 25 kg/
m’ (non-obese group) and 108 patients had a body mass index equal to or more than 25 kg/m’ (obese group). The
two groups did not differ in terms of age, menopause, parity, height, FIGO (International Federation of Obstetrics and
Gynecology) stage, tumor grade, tumor size, myometrial invasion, lymphovascular space invasion, cytology, and lymph
node metastasis. Body mass index was not a significant factor for disease-free and cause-specific survival in univariate
analysis, and after adjusting for all prognostic factors that were significant in univariate analysis, it did not associate
significantly with disease-free and cause-specific survival.

Conclusion

In Korean women with endometrioid adenocarcinoma of the uterus, a high pretreatment body mass index did not
associate with other prognostic factors and had little impact on the disease-free survival and cause-specific survival of
these women.
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Introduction

Endometrial cancer is the third most common gynecologi-
cal cancer and the eleventh most common female cancer in
Korea [1]. In 2010, 1,752 new endometrial cancer cases were
diagnosed in Korea and 222 patients died of this cancer [1].
However, since its incidence has started increasing rapidly
recently, it will soon become the most common gynecological
cancer in Korea [2].

Obesity is a well-known risk factor for the development of en-
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dometrial cancer [3-6]. Since the prevalence of obesity is increas-
ing worldwide [7], it is important to understand the influence of
obesity on the prognosis of endometrial cancer. However, despite
the many studies on the relationship between obesity and endo-
metrial cancer prognosis recently, this relationship remains poorly
understood and controversial [8-19]. Thus, the present study
was performed to analyze how pretreatment body mass index
relates to known endometrial cancer prognostic factors and how
it impacts the disease-free survival and cause-specific survival of
Korean women with endometrial cancer.

Materials and methods

After obtaining approval from the Institutional Review Board,
the medical records of all consecutive women who had en-
dometrial adenocarcinoma and underwent surgical manage-
ment and follow-up at Asan Medical Center (AMC) between
2005 and 2008 were retrieved. Patients were included in this
study if they had endometrioid adenocarcinoma of the uterus
and underwent surgical staging and/or debulking surgery at
AMC. Patients who received fertility-sparing management and
who did not undergo hysterectomy were excluded. The follow-
ing clinicopathological data of the patients were collected from
the medical records: their age, body weight, height, body mass
index, parity, menopause, tumor stage according to the Inter-
national Federation of Obstetrics and Gynecology (FIGO), tumor
grade, tumor size, depth of myometrial invasion, lymphovas-
cular space invasion, cytology, lymph node metastasis, surgical
management and adjuvant therapy, recurrence, and death.

The patients were then divided into the non-obese (<25
kg/m?) and obese (>25 kg/m?) groups according to their pre-
treatment body mass index. The 25 kg/m” body mass index
cut-off was based on the World Health Organization criteria
for Asian people. The two groups were compared in terms of
their clinicopathological characteristics and survival outcomes.
The mean values of the two groups were compared by us-
ing Student’s t-test, while their frequency distributions were
compared by using the chi-squared test. Survival curves and
rates were obtained by using the Kaplan-Meier method and
the differences in the survival rates were compared by using
a log-rank test. Multivariate survival analysis was performed
by using Cox's proportional hazards model. All prognostic fac-
tors that were significant in univariate analysis were included
in the multivariate survival analysis. Disease-free survival was
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calculated in months from the date of surgery until the date
of disease recurrence or last follow-up. Cause-specific survival
was calculated from the date of surgery until the date of
death due to endometrial cancer or last follow-up. P-values
less than 0.05 were regarded to indicate statistically signifi-
cant differences. All statistical analyses were performed by
using SPSS ver. 11.0 (SPSS Inc., Chicago, IL, USA).

Results

During the study period, 213 consecutive patients with en-
dometrioid adenocarcinoma of the uterus met the eligibility
criteria of this study and were included in the analysis. Of
these patients, 105 patients had a body mass index less than
25 kg/m* (non-obese group) and 108 patients had a body
mass index equal to or more than 25 kg/m’ (obese group).
Table 1 shows the clinicopathological characteristics of the
non-obese and obese groups. The two groups did not differ
in terms of age, menopause, parity, height, FIGO stage, tumor
grade, tumor size, myometrial invasion, lymphovascular space
invasion, cytology, and lymph node metastasis. Pelvic lymph
node dissection was performed in 93 (88.6%) patients in the
non-obese group and 99 (91.7%) patients in the obese group
(P=0.449), while para-aortic lymph node dissection was
performed in 37 (35.2%) patients in the non-obese group
and 30 (27.8%) patients in the obese group (P=0.241). After
surgery, 29 (27.6%) patients in the non-obese group and
19 (17.6%) patients in the obese group received adjuvant
therapy (P=0.283). The two groups did not differ in terms of
the type of adjuvant therapy (Table 1).

The median follow-up time for the 213 patients was 64
months (range, 2—94 months). The two groups did not dif-
fer in terms of the median follow-up time (65 vs. 67 months,
P=0.449). Twenty-five patients had recurrent disease and 14
of these patients died of the disease. For the whole cohort,
the 5 year disease-free survival and cause-specific survival
rates were 89% and 93%, respectively.

In univariate analysis, FIGO stage (I-II vs. [lI-IV), tumor
grade, tumor size, myometrial invasion, lymphovascular space
invasion, cytology, lymph node metastasis, and the need for
adjuvant therapy associated significantly with disease-free
survival (Table 2). In the multivariate analysis that included
the significant prognostic factors in the univariate analysis,
only tumor grade associated significantly with disease-free
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Table 1. Patient characteristics (n=213)

(nT:tza1|3) N(?mn::%%e - P 108) P-value

Age (yr) 51.5+10.2 51.2+9.8 51.8+10.6 0.669

<50 82 (38.5) 42 (40) 40 (37) 0.657
>50 131 (61.5) 63 (60) 8 (63) -

Menopause No 2 (56.3) 60 (57.1) 0 (55.6) 0.815
Yes 3(43.7) 45 (42.9) 48 (44.4) —

Parity 0 (20.2) 18 (17.1) 5(23.1) 0.275
>1 170 (79.8) 87 (82.9) 83(76.9) -

Height (cm) 156.7+5.6 156.5+5.9 156.9+5.4 0.615

Body weight (kg) 62.9+13.5 54.9+5.5 70.7+14.4 <0.001

Body mass index (kg/m’) 25.6+5.3 22.4+1.9 28.7+5.7 <0.001

FIGO stage Il 196 (92) 95 (90.5) 101 (93.5) 0.413
-1V 7 (8) 10 (9.5) 7 (6.5) -

Tumor grade 1 128 (60.4) 60 (57.7) 8 (63) 0.301
2 57 (26.9) 27 (26) 30 (27 8) -
3 27 (12.7) 17 (16.3) 10 (9.3) -

Tumor size (mm) 27.1+16.4 27.2+15.8 27.1+17 0.965

<25 125 (58.7) 59 (56.2) 66 (61.1) 0.466
>25 (41 3) (43 8) 42 (38.9) -

Myometrial invasion No 1(33.3) 5(33.3) 6(33.3) 0.678
Less than half 108 (50.7) 51 (48.6) 7 (52.8) —
More than half 4 (16) 19 (18.1) 5(13.9) -

LVSI No 191 (89.7) 91 (86.7) 100 (92.6) 0.155
Yes 22(10.3) 14 (13.3) 8(7.4) -

Cytology Negative 205 (96.2) 102 (97.1) 103 (95.4) 0.496
Positive 8(3.8) 3(2.9) 5(4.6) —

Lymph node metastasis No 203 (95.3) 100 (95.2) 103 (95.4) 0.964
Yes 0(4.7) 5(4.8) 5(4.6) -

PLND Not done 1(9.9) 2(11.4) 9(8.3) 0.449
Done 192 (90.1) 93 (88.6) 9(91.7) —

PALND Not done 6 (68.5) 68 (64.8) 8(72.2) 0.241
Done 67 (31.5) 37(35.2) (27 8) -

Adjuvant therapy Not done 165 (77.5) 76 (72.4) 89 (82.4) 0.192
Radiotherapy 23 (10.8) 4(13.3) 9(8.3) —
Chemotherapy 4 (6.6) 0(9.5) 4(3.7) =
CCRT 1(5.2) 5(4.8) 6 (5.6) -

Data are shown as mean=SD or n (%).
FIGO, International Federation of Obstetrics and Gynecology; LVSI, lymphovascular space invasion; PLND, pelvic lymph node dissection;
PALND, para-aortic lymph node dissection; CCRT, concurrent chemoradiation therapy.

survival: compared to grade 1, grade 2 disease was associ-  confidence intervals, 0.9—-8.0; P=0.075). This was also true
ated with a poorer disease-free survival (odds ratio, 2.7; 95%  for grade 3 disease (odds ratio, 6.7; 95% confidence intervals,

www.ogscience.org 117



Obstetrics & Gynecology Science
Vol. 57, No. 2, 2014

Table 2. Univariate analysis of factors that associate with disease-free survival and cause-specific survival (n=213)

n (%) Disease-free survival Cause-specific survival
5-Year DFS (%) P-value 5-Year 0S (%) P-value
Age (yr) <50 82 (38.5) 90.2 0.856 92.7 0.719
>50 131 (61.5) 88.6 - 93.9 -
Menopause No 12 (56.3) 91.7 0.393 933 0.932
Yes 93 (43.7) 86 - 93.6 -
Parity 0 43 (20.2) 86.1 0.327 90.7 0.420
>1 170 (79.8) 90 - 94.1 -
Body mass index (kg/m?) <25 105 (49.3) 86.7 0.249 91.4 0.256
>25 108 (50.7) 91.7 - 95.4 -
FIGO stage I-Il 196 (92) 92.3 <0.001 95.9 <0.001
-1V 17 (8) 52.9 — 64.7 -
Tumor grade 1 128 (60.4) 96.1 <0.001 97.7 0.003
2 57 (26.9) 87.7 - 91.2 -
3 27 (12.7) 62.9 - 81.5 -
Tumor size (mm) <25 125 (58.7) 92.8 0.019 93.6 0.933
>25 88 (41.3) 84.1 - 93.2 -
Myometrial invasion No 1(33.3) 98.6 <0.001 100 <0.001
Less than half 108 (50.7) 87.9 - 93.5 -
More than half 34 (16) 73.5 - 79.4 —
LVSI No 191 (89.7) 91.6 <0.001 95.3 0.001
Yes 22 (10.3) 68.2 - 77.3 -
Cytology Negative 205 (96.2) 90.7 <0.001 94.2 0.024
Positive 8(3.8) 50 = 75 —
LN metastasis No 203 (95.3) 91.6 <0.001 95.6 <0.001
Yes 10 (4.7) 40 - 50 -
PLND Not done 1(9.9) 90.5 0.761 95.2 0.722
Done 192 (90 1) 89.1 — 93.2 —
PALND Not done 146 (68.5) 89.7 0.595 93.2 0.831
Done 67 (31.5) 88.1 - 94 -
Adjuvant therapy Not done 165 (77.5) 95.7 <0.001 96.3 0.003
Done 52 (24.4) 69.2 = 84.6 —

DFS, disease-free survival; OS, overall survival; FIGO, International Federation of Obstetrics and Gynecology; LVSI, lymphovascular space
invasion; LN, lymph node; PLND, pelvic lymph node dissection; PALND, para-aortic lymph node dissection.

2.0-22.7; P=0.002). Body mass index was not a significant
factor for disease-free survival in univariate analysis (Fig. 1).
After adjusting for all prognostic factors that were significant
in univariate analysis, body mass index did not associate sig-
nificantly with disease-free survival.

In univariate analysis, FIGO stage, tumor grade, myometrial
invasion, lymphovascular space invasion, cytology, lymph
node metastasis, and the need for adjuvant therapy associ-
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ated significantly with cause-specific survival. In multivari-
ate analysis that included these prognostic factors, none
of these factors associated significantly with cause-specific
survival. Body mass index was not a significant factor for
cause-specific survival in univariate analysis (Fig. 1), and af-
ter adjusting for all prognostic factors that were significant
in univariate analysis, it did not associate significantly with
cause-specific survival.
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Fig. 1. Effect of pretreatment body mass index on disease-free survival (A) and cause-specific survival (B).

Discussion

The present study showed that pretreatment obesity (>25 kg/
m’) did not associate with other prognostic factors, including
FIGO stage, tumor grade, tumor size, myometrial invasion,
lymphovascular space invasion, cytology, lymph node metas-
tasis, and the need for adjuvant therapy in Korean women
with endometrioid adenocarcinoma of the uterus. Obesity
also had little impact on the disease-free survival and cause-
specific survival of these women.

Several studies have shown that obesity is an important
risk factor for the development of endometrial adenocarci-
noma [3-6]. This may reflect the fact that endometrial cancer
is usually a disease of postmenopausal women and that
obesity is associated with increased production of estrogen
in adipose tissue, particularly in postmenopausal women
[20]. One study has shown that a high body mass index (=25
kg/m?) is a significant risk factor for endometrial cancer in
Korean women as well [12]. However, the association be-
tween obesity and prognostic factors of endometrial cancer
is controversial. Some studies suggest that a high body mass
index associates with more favorable tumor characteristics
[9-14,21,22], but this was not supported by other studies.
Indeed, in our series, a high pretreatment body mass index
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did not associate significantly with other prognostic factors.
The impact of obesity on the prognosis of endometrial can-
cer is also controversial. While several studies suggest that
a high body mass index associates with a worse prognosis
of endometrial cancer [15-19], other studies did not ob-
serve this association [9-14]. Indeed, in our series, the non-
obese and obese patients did not differ in terms of disease-
free survival and cause-specific survival in either univariate
analysis or after multivariate adjustment.

Our study is limited because of the retrospective nature of
its study design. However, the follow-up time was sufficient-
ly long and the number of subjects was sufficiently large
to analyze the association between obesity and prognostic
factors and to compare the survival outcomes of obese and
non-obese patients. Since only patients with the endometri-
oid histological type of adenocarcinoma of the uterus were
included in the study, the clarity of conclusion seems to be
high.

In conclusion, in Korean women with endometrioid adeno-
carcinoma of the uterus, a high pretreatment body mass index
did not associate with other prognostic factors and had little
impact on the disease-free survival and cause-specific survival
of these women.
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