
Introduction

Endometrial cancer is the most common gynecologic ma-

lignancy in developed countries [1]. In 2013, only in the

United States, 49,560 new cases and 8,190 deaths related to

endometrium cancer were reported according to National

Cancer Institute [2]. Histopathology of endometrial cancer

varies if it is estrogen-dependent or not. The estrogen-de-

pendent type (type-I) is usually seen in younger women who

are under unopposed prolonged estrogen effect due to fac-

tors like anovulation, obesity, nulliparity, and other comor-

bitities like diabetes mellitus and hypertension [3]. These

‘type I’ tumors have usually better survival rates. However,

tumors that are not estrogen dependent (type II) are differ-

ent. Type II tumors are usually seen in elderly women with

no other comorbitities and are commonly associated with

genetic mutations such as the tumor suppressor gene p53. 

Histologic types of endometrial cancer are endometroid

adenocarcinoma with grades 1 to 3 in type I and serous

and clear cell variants in type II [4].

Age is one of the prognostic factors of endometrium

cancer. However, there is uncertainty on whether it is a

sole actor or comorbidity. Other well-known comorbiti-

ties are factors of hyperestrogenic states such as polycys-

tic ovarian syndrome (PCOS), infertility, nulliparity,

endometrial hyperplasia, early menarche, late menopause,

exposure to tamoxifen, and metabolic syndromes like di-
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Summary
Purpose: The purpose of this study was to review the effect of age and body mass index (BMI) on the prognosis, demographic character-

istics, and pathological features of patients diagnosed with endometrial cancer, specifically before menopause. Materials and Methods: Pa-
tients that were diagnosed with endometrial cancer before menopause, were screened retrospectively. Between 1999 and 2011, 163 patients
were identified while 40 were excluded. Patients were classified into three groups according to age (under 40 years, between 40-45 years,
more than 45 years) and BMI (normal weight group, overweight group, and obese weight group). Demographical characteristics, histopatho-
logical features (Stage, grade and histology of the tumor, the presence of myometrial and/or lymphovascular invasion, history of diabetes mel-
litus, history of hypertension, hormonal contraception method, smoking, parity, infertility, family history, and recurrences) and survival rates
were compared among the groups. Results: In total, 123 patients with a mean of 65.0 months follow up were enrolled into the study. The ma-
jority of the patients had endometrioid type in all age-related subgroups. Advanced stage endometrium cancer (Stage 2 and greater) was seen
more commonly in the group of patient over 45 years of age against the other age-related subgroups (27.9% vs. 8% vs. 3.3%). Ratio of my-
ometrial invasion more than 50% and occurrence of well-differentiated tumor were seen with a similar ratio among the age-related sub-
groups. Ratio of nulliparity and infertility were found statistically significant in the group of patients under 45 years of age against the group
of patients over 45 years of age (p = 0.001, p = 0.03). The five-year estimated disease-free survival rates of women under 40 years of, women
with an age between 40-45 years, and women over the age of 45 years were calculated as 73%, 95%, and 87%, respectively (p = 0.152). Con-
cerning the histopathological features, there were no statistical differences between weight related subgroups. Comorbid conditions (hyper-
tension and diabetes mellitus) were found as statistically high in the obese patients’ group (43.5%−25.8%). In contrast to comorbid conditions,
nulliparity and infertility histories were observed more often within the normal weight group (55.6%−38.5%). Mean disease-free survival
time was calculated as 155.81 months in the normal weight group; 114.691 months in the overweight group, and 144.677 months in the obese
group. Five-year disease-free survival rate was calculated as 91%, 81%, and 87%, respectively (p = 0.452). Conclusion: Women with pre-
menopausal cancers generally exhibit early and favorable histopathological symptoms. Although advanced stage endometrium cancer inci-
dence was detected to be higher in the premenopausal endometrium cancer patients aged above 45 years compared to other age subgroups.
A significant difference in terms of survival rates between these groups was not reached. In the same manner, the authors did not find a sig-
nificant difference in survival rates among different weight subgroups of premenopausal endometrium cancer patients. As a secondary re-
sult, the authors discovered that diabetes mellitus and hypertension play a key role in patients with a BMI above 30 kg/m2 and nulliparity
and infertility play a key role in patients with a BMI below 25 kg/m2 in the development of premenopausal endometrial cancer. 
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abetes mellitus, hypertension, and obesity [5]. Smoking

is known to reduce the risk of endometrium cancer by de-

creasing serum estrogen levels.

Endometrial cancer is mostly diagnosed in post-

menopausal women and rarely seen in women before their

sixth decade of life [6]; 25% of patients are diagnosed be-

fore menopause [7] and it is reported that these patients are

more likely to have favorable pathologic features and prog-

nosis than postmenopausal patients [8].

The aim of this study was to determine the effect of age

and body mass index (BMI) on the prognosis, demo-

graphic characteristics, and pathological features of pa-

tients diagnosed with endometrial cancer, specifically

before menopause.

Materials and Methods

The charts of patients that were diagnosed with endometrial can-
cer in the gynecologic oncology clinic of Istanbul University School
of Medicine, between 1999 and 2011 were screened retrospectively
for this study. One hundred sixty three patients were identified.
Forty patients were excluded from the study due to incomplete data. 

Patients were classified into three groups according to age and
BMI. Age groups were classified as: 40 years and under (group 1),
between 40-45 years (group 2), and 45-50 years (group 3). BMI
groups were classified as: normal (≤ 25 kg/m2) (group 1), over-
weight (25-30 kg/m2) (group 2), and obese (> 30 kg/m2) (group 3). 

Histopathological-clinical features (Stage, grade, and histology of
the tumor, the presence of myometrial and/or lymphovascular in-
vasion, history of diabetes mellitus, history of hypertension, hor-
monal contraception method (if used), smoking habit, parity,
infertility, family history), and disease-free survival ratios were
evaluated for each age-related and weight-related subgroup and
subsequently the results were compared among the subgroups. 

The pathology department of Istanbul University School of Med-
icine examined all surgical specimens. Histopathological features of
endometrial cancer regarding stages and grade of tumor, myome-
trial invasion, lymphovascular invasion, and nodal status were
recorded. All patients underwent a surgical staging including hys-
terectomy, bilateral salpingo-oophorectomy, and lymphadenectomy
(pelvic and/or para-aortic lymph node sampling). FIGO 2009 clas-
sification system was used to determine the stage of endometrial
cancer [9] Every patient was followed up at the authors’ clinic after
surgery, which signified that the patient was examined every three
months in the first two years, every six months between years two
to five, and once a year after five year. Physical and gynecological
examinations and screening of the cancer antigen 125 (CA-125)
level were carried out in every visit. A computed tomography (CT)
scan or magnetic resonance imaging (MRI) scanning was per-
formed once a year. Suspicious areas on CT or MRI were further
evaluated for recurrence by performing biopsy. 

All statistical calculations were performed using the Statistical
Package for Social Sciences 21.0. Disease-free survival rate was
calculated by using Kaplan-Meier plot with log-rank significance
test and p < 0.05 was considered statistically significant.

Results

Records of 123 patients between 1999-2011 met the in-

clusion criteria and were included in the study. The median

follow-up time for these patients was found to be 59 months

while the range was 12 to 168 months. Histopathological

characteristics of premenopausal women diagnosed with en-

dometrial cancer was evaluated and compared among the

groups (Table 1). In this study, patients were classified into

three groups: the first group consisted of patients whose age

was below 40 years, second group consisted of patients

whose age was between 40-45 years, and  third group con-

sisted of patients who were older than 45 years. 

Stage 1a and 1b were accepted as early stage and the re-

maining stages were accepted as advanced stage. The ad-

vanced stage groups of endometrial cancer were observed

more often at a statistically significant level in older age

groups (patients over 45 years) (p = 0.005). In this age

group, 27.4% of patients were in advanced stage. Well-dif-

ferentiated tumor (Grade 1) was common in all groups with

similar rates of incidence (66% vs. 52% vs. 67%). With  re-

gards to histopathological type, the majority of the patients

had endometrioid type in all groups. However, the highest

incidence of endometrioid type histology was observed in

the group of patients under 40 years of age (under 45 years:

93%, between 40-45 years, 80%, and over 45 years: 85%).

In the remaining age groups, statistical significance was not

obtained (p = 0.368). Myometrial invasion (less than 50%)

was found similar among the age groups (under 45 years:

80%, between 40-45 years: 80%, and  over 45 years:

77.9%).

Patients were further divided into two age groups:

under 45 years and over 45 years. Clinical and demo-

graphic characteristics of women are compared and sum-

marized in Table 2. There were no statistically significant

differences among the age groups based on the incidence

of oral contraceptive usage, smoking habit, and diabetes

mellitus. The highest nulliparity and infertility rates were

found in the group of patients under 45 years (40% and

33%, respectively). Statistically significant differences

were found between the age-related subgroups regarding

nulliparity and infertility (p = 0.001; p = 0.003).

Mean disease-free survival time was found to be 147.341

months in all cases. Mean disease-free survival time was

found to be 123.925 months in patients under 40 years of

age, 136.600 months in the patients aged between 40-45

years, and as 144.619 months in patients over 45 years. The

five-year estimated disease-free survival rates in women

aged under 40 years, women aged between 40-45 years,

and women over the age of 45 years were 73%, 95%, and

87%, respectively. These differences were not statistically

significant (p = 0.153) (Table 3) (Figure 1).

To investigate the relation of the characteristic clinical

features and weight with endometrial cancer in pre-

menopausal women, patients were divided into three

groups (BMI < 25 accepted as normal weight, BMI of 25-

30 accepted as overweight, and BMI > 30 accepted as

obese). Of the 123 patients, 27 (21.9%) were in normal

weight group, 34 (27.6%) were in overweight group, and 62

(50.5%) were in obese group.
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Patients’ histopathological results were compared among

the groups and are presented in Table 4. In obese and over-

weight population, advance stages (Stage 2 or above) were

seen more commonly than in the normal weight popula-

tion. However, the results were not statistically significant

(normal weight group: 7.4%, overweight group: 20.5%, and

obese group: 20.9% p = 0.27); 84% of normal weight, 91%

of overweight, 83% of obese women had endometrioid type

histology. Grade 1 tumor observation frequency was 66%

in normal weight cohort, 64.7% in overweight cohort, and

62.9% in obese cohort. The frequency of myometrial inva-

sion more than 50% and occurrence of lymphovascular in-

vasion had a similar frequency in the comparison of BMI

orientated groups. Consequently, there were no statistically

significant differences among the weight-related groups

with respect to ratio of well-differentiated grade, myome-

trial invasion more than 50%, and occurrence of lympho-

vascular invasion.

Table 5 presents the clinical and demographic character-

istics of patients between the weight-oriented subgroups.

Comorbid disease was also evaluated in this study and in-

cidence of a history of diabetes mellitus and hypertension

were found to be statistically high in obese patient group

compared to other groups (p = 0.015; p = 0.004). Nearly

25% of patients had a diabetes mellitus history and 43% of

patients had hypertension within the sub-group of patients

Table 2. — Demographic parameters of groups of patients
younger and older than 45 years of age.

Table 3. — Disease-free survival analysis of three age
groups

Table 1. — Histopathologic parame-
ters of three age groups

<

>

5 years disease free 

estimate months 

5 year disease p value
free survival ratio

 

Under 40 

years 
123,925±15.12

 
73% 0.152 

40-45 years 136,600±5.26 95% 

Older 45 

years 
144,619±5.76 87.9%
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<

>

Table 4. — Histopathologic parame-
ters of three BMI groups.

 

5 years disease 

free estimate 

months  

5 year disease p value 

free survival 

ratio  

 

Normal  155,810±8.23            91.1 % 0.422 

overweight  114,691±10.04             70.9 % 

Obese  144,677±6.14  87.5%  

Figure 1. — Disease-free survival analysis of three age groups. Figure 2. — Disease-free survival analysis of three BMI groups.

Table 5. — Demographic parameters of three BMI groups.

Table 6. — Disease-free survival analysis of three BMI
groups.

EJGO_3_2016:Layout 1  26-04-2016  14:46  Pagina 323



Do obesity and age effect the clinicopathological features and survival outcomes in premenopausal women with endometrial cancer?324

whose BMI level was greater than 30. In contrast to co-

morbid conditions, nulliparity and infertility histories were

observed more often within normal weight group. Of the

27 patients in the normal weight group, 15 (55%) had no

parity and ten (37.1%) had a history of infertility. Con-

cerning nulliparity and infertility, the differences were sta-

tistically significant in favor of the normal weight group (p
= 0.001; p = 0.041).

Mean disease-free survival time was calculated as

155.810 months in normal weight group, 114.691 months

in overweight group, and 144.677 months in obese group.

Five-year disease-free survival rate was calculated as 91%,

81%, and 87%, respectively. These results were not statis-

tically significant (p = 0.42) (Table 6) (Figure 2).

Discussion

In previous studies, endometrial carcinomas in young

women were accepted as less aggressive than endometrial

cancer in older women [10, 11]. In addition, there were bio-

logical differences between endometrial cancer in the pre-

menopausal women and endometrial cancer in the

postmenopausal women [12]. In the present study, 12.2% of

the cases of endometrial carcinoma occurred in pre-

menopausal women while in the literature this has been re-

ported in the range of 2-14% [13], showing that the present

results were in line with the literature. Endometrial carci-

noma occurrence in patients of age 45 years or younger have

also been investigated in the literature and the resulting range

was reported as 5-10% [7, 10, 14]. In the present study, the

incidence of endometrial carcinoma at an age of 45 years or

below was found as 5.5%, again showing that the present

findings were in accordance with the other studies.

In the present study, 82% of the patients had a tumor con-

fined to the uterine corpus (Stage 1), 64.3% of the patients

had a well-differentiated tumor (Grade 1), and 85.3% of the

patients had endometrioid type endometrial cancer histol-

ogy. These statistics were broadly in line with the other

studies on endometrial cancer in premenopausal women,

which reported the frequency of Stage 1 endometrial can-

cers in the range of 76%-84%, Grade 1 tumors in the range

of 50-60%, and endometrioid histological type in the range

of 83-95% [10, 11, 14, 15].

The studies, which were conducted on patients younger

than 45 years diagnosed with endometrial cancer, investi-

gated other pathological features as well, such as (myome-

trial invasion rate and lymphovascular invasion rate) [10,

11, 14]. In the present study, in patients younger than 45

years, 80% of the patients had a tumor sized less than half

of the thickness of myometrium (MI < 50%). In parallel to

the present results, Tran et al. and Uharcek et al. reported

myometrial invasion rates of less than 50% with 76% and

85%, respectively [10, 11]. On the other hand, lymphovas-

cular invasion rates reported in these studies significantly

differed from the present findings. Tran et al. and Uharcek

et al. reported lower lymphovascular invasion rates in the

range of 10-20%, whereas the present finding was 74% [10,

11]. 

The histopathological results of the present study in pa-

tients under 45 years of age were in close resemblance with

the previous studies, except for the ratio of lymphovascu-

lar invasions [10, 11, 14]. In this age group, the patients

generally had a tumor of favorable histology, which was

well-differentiated and detected in early stage. These facts

support that prognosis is not only favorable in this group

but also promising in patients who wish to preserve their

fertility. Recent discussions concerning the treatment mod-

els for endometrial cancer are based on conservative med-

ical approaches, especially in premenopausal women. The

present data, which is in line with the literature [10, 11, 14],

also support the theory that endometrial cancer in pre-

menopausal women is less aggressive, which encourages

clinicians to use conservative medical approaches in the

group of patients who wish to preserve fertility with en-

dometrial cancer.

Histopathological results were compared among the age-

related subgroups in the present study. The present authors

observed that premenopausal women over 45 years old

were more likely to have advanced disease (Stages 2-4)

than the other age groups (below 40 and ages 40 to 45

years). Regarding the stage of disease, there was no statis-

tically significant difference between the group of patients

under 40 years and patients aged 40 to 45 years. This find-

ing was in line with that of Tran et al. [10]. Regarding the

myometrial invasion rate, histology of endometrium, and

the level of grade, there were no statistically significant dif-

ferences among the age groups. In contrast to the present

study, Tran et al. reported a myometrial invasion rate less

than 5%0 that was statistically higher in patients aged be-

tween 40 and 45 years [10]. Interestingly, patients aged 40

to 45 years in the present study had a higher percentage of

lymphovascular invasion rate than the other age groups.

When comparing the histopathological results of the age-

related subgroups, although there were no significant dif-

ferences between the groups, favorable histopathological

results were observed in the group of patients aged under 40

years at diagnosis. Tran et al. [10] investigated the histo-

pathological results of the premenopausal endometrial can-

cer cases as well and they concluded that the patients under

40 years of age had favorable histopathological results at

the time of diagnosis compared to the premenopausal pa-

tients over 40 years.

Demographic and clinical profiles of the patients were

also evaluated in the present study. The results showed that

the effects of occurrence frequency of gynecological can-

cer in the family history, smoking habits, oral contracep-

tive usage, and diabetes mellitus were similar to the studies

published earlier [10, 11, 14-16]. Regarding these clinical

factors, in the present study, no statistically significant dif-

ferences were found among the age subgroups.
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Hypertension, infertility, and nulliparity were also inves-

tigated as further clinical factors and the incidence of these

parameters were in comparable range with respect to the

results of the previous studies conducted in premenopausal

endometrial cancer women [10, 11, 14, 16]. In the present

study, frequency of hypertension statistically increased with

age. In the group of patients aged over 45 years, the inci-

dence of hypertension was at its peak (41.2%; p = 0.047).

This might be associated with the general structure and de-

mographic characteristics of hypertension. On the other

hand, the highest incidences of nulliparity and infertility

were obtained in a group of women with endometrial can-

cer aged under 40 years at the time of diagnosis. It is well

understood that nulliparity and infertility are associated

with a potential endometrial cancer development. In line

with the present findings, nulliparity and infertility were

found as independent factors for development of endome-

trial cancer by different authors [17-19]. 

Unexposed estrogen on the endometrial tissue is accused

of the pathogenesis of endometrial cancer development

[20]. Ovulation induction drugs can also cause the devel-

opment of endometrial cancer [21]. In the present study,

the highest incidences of infertility and nulliparity were

obtained in the group of patients aged under 45 years and

the authors think that unexposed estrogen on endometrial

tissue and ovulation induction drugs might be related with

early endometrial cancer development, especially in

women under 45 years of age.

The five-years disease-free survival rates in many stud-

ies have been reported to be excellent [10, 11, 14, 15]. In

patients under 45 years, five-years disease-free survival

rates were found to be above 75% [10, 11, 14]. In the pres-

ent study, five-year disease-free survival rate was found to

be 80%, in line with other studies. In the previous studies,

the high survival rates were associated with these patients’

favorable histopathological results [11]. Like the other

studies, the majority of patients in the present study had

good histopathological data and the authors agree that pa-

tients diagnosed with endometrial cancer before

menopause may have better survival outcome due to the

favorable histopathological results.

In the present study, no statistically significant differ-

ence was found among the age-related subgroups regard-

ing the five-year survival rates (73% aged under 40 years,

95% aged 40-45 years and 87% aged above 45 years)

However, advanced stage of endometrium cancer (Stage 2

and greater) was observed more often within the group of

patients aged above 45 years compared to the other groups.

These differences cannot affect the survival rates. Within

the age group of above 45 years, Stage 2 endometrial can-

cer was the most common and this reveals that cervical in-

volvement does not cause a statistically significant

negative impact on disease-free survival among the group

of patients aged below 50 that are diagnosed with en-

dometrial cancer.

Obesity is a known risk factor of endometrial cancer. It

has been reported to have a risk ratio of up to five-fold for

endometrial cancer [22] and this risk is associated with the

degree of obesity [23, 24]. In the present study, nearly half

of the patients were found to be obese, with a BMI of more

than 30, and 27% of the patients had a BMI between 25-

30 (overweight). The remaining 23% had a normal weight

with a BMI of less than 25. Distribution of the present co-

horts seems to be in close resemblance with the previous

studies. Linda et al. and Schemeler et al. found the fre-

quency of obese patients in nearly 50% [16, 25].

In premenopausal endometrial cancer patients, the

histopathological parameters were compared among the

weight-related subgroups. The ratio of myometrial inva-

sion less than 50%, whether tumor grade 2 or 3, occurrence

of lymphovascular invasion, and non-endometrioid cell

type were evaluated in each group and no statistical dif-

ferences were found among the group-related factors with

respect to these parameters. However, early stage of en-

dometrial cancer (Stage 1) was observed as the most com-

mon incidence in normal weight women versus the other

weight subgroups (92.6%, 79.5%, and 79.1%). Statistical

significance was not be reached (p = 0.274). Concerning

the histopathological features, similar results were found in

different studies. Duska et al. evaluated stage, grade, and

histology of tumor, yet they could not find any histopatho-

logical differences among the groups based on BMI as in

the present study [16]. However, within the general en-

dometrial cancer patient population, obese patients were

more likely to have favorable histology and lower grade t

and lower stage tumors [26]. In the premenopausal cohort,

there were no histopathological differences among the

BMI-related groups.

Not surprisingly, the incidence of diabetes mellitus and

hypertension increased with the degree of BMI in the pres-

ent study. In obese group, diabetes mellitus prevalence was

calculated to be 25.8%. In normal weight population, no

patient suffered from diabetes mellitus. Diabetes mellitus

is a known independent risk factor associated with en-

dometrial cancer development and especially hyperinsu-

linemia and insulin resistance were accused of endometrial

cancer pathogenesis [19, 27]. Although no patient had di-

abetes mellitus in normal weight group in the present

study, the prevalence of insulin resistance might be highly

probable.

Among the weight-related groups, the highest incidence

of infertility and nulliparity were seen in the group of pa-

tients with a BMI under 25. In contrast to the present re-

sults, Schmeler et al. investigated related factors and found

no difference between the groups [25]. The present results

show that in normal weight group, nulliparity and infertil-

ity could play significant role in the development of en-

dometrial cancer and patients with BMI under 25 possessed

different pathological pathways compared to obese pa-

tients.
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Conclusion

In conclusion, patients with premenopausal cancers gen-

erally exhibit early and favorable histopathological symp-

toms. Although patients aged 45 years or higher show an

increased disease incidence of Stage 2 or greater, this does

not affect survival prospects, as the survival rates are at

similar levels for all age groups. As a secondary outcome

from the present study, as far as the development of pre-

menopausal endometrial cancer cases are concerned, nulli-

parity and infertility may be factors for patients with a  BMI

below 25 kg/m2 (normal weight group), while hypertension

and diabetes mellitus are potential factors for patients with

a BMI above 30 kg/m2.
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