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Introduction
There are global variations in the incidence of endometrial cancer (EC). EC has been reported four to five times less often in developing 
countries and Japan than United States. It was believed that EC occurred more often in developed countries, however more cases are being 
diagnosed in developing countries also. Because most of the cases are diagnosed in early stage, treated timely, mortality is prevented. Dobrzycka 
reported that 75% cases were diagnosed at early stage with the tumor confined to the uterus [1].
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Abstract

Objectives:  Were to get information about risk factors and differences in occurrence of EC.

Results: More than 3 lacs cases of EC were diagnosed in 2012 in US and EC was amongst first 5 most common cancers in women. 
Another study estimated nearly 44,000 new cases, 800 deaths in 2010. Annual incidence has been estimated at10–20per 100,000 women. 
It is amongst first four most common cancers, 6% of cancers in women in India. In US more than 40% cases of EC were attributed to 
excess body weight, lack of physical activity. Risk factors seem to be later age, nulliparity, infertility, early menarche, late menopause, 
obesity, diabetes, hypertension, unopposed estrogen therapy breast cancer with long-term Tamoxifen use, animal origin food, Metabolic 
syndrome,(obesity, hypertension, Insulin resistance, diabetes, dyslipidaemia) . Two types have been recognized Type I Adeno carcinoma, 
most common, sequlae of endometrial hyperplasia due to unopposed estrogenic stimulation, Type II, high risk histologic types, serous 
carcinoma, clear cell carcinoma, anaplastic carcinoma occurring in atrophic endometrium in older women. Gynaecological examination, 
transvaginal ultrasound, aspiration biopsy are recommended in mutation carriers of 30 to 35years. Reported protective factors are birth 
control pills, plant origin nutrients, dietary fiber, retinol, β-carotene and vitamin C, E.

Materials and methods: Simple review of literature, studies, review, opinions related to risk factors and occurrence of EC was done to 
get the desired information.

Conclusion: Risk factors for occurrence of EC vary and because of such factors the occurrence varies. However risk factors may be 
present but do not cause cancer, many women with EC may not have any known risk factor. Even if there are risk factors, there is no way 
to know which factors were responsible, if et al. Research needs to continue.
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Objective
Objective of the review was to get information about variations in risk factors and incidence of EC.

Materials and Methods
Simple review of studies, reviews, opinions about risk factors for EC was done by available search engines like Up-to-date, PubMed, ERMED 
CONSORTIUM, Cochrane Library, Delnet, MedIND

Introduction:  Endometrial cancer (EC), is one of the most common cancers but there are variations in occurrence, may be because of 
risk factors. It is more common in developed countries, four to five times higher in United States than in developing countries and Japan.

Results
In its most recent report on World cancers international agency for research on cancers (IARC), reported around 76,000 estimated deaths due 
to EC each year, sixth cancer in women [2]. Unlike most cancers, the numbers of new cases of EC have risen in recent years, an increase of over
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40% in the United Kingdom (UK) between 1993 and 2013 [3]. In the UK, 7,400 and in Europe, around 88,000 of EC have been 
diagnosed annually [4]. Asia saw 41% of the world’s EC diagnosed in 2012, Northern Europe, Eastern Europe, and North America 
together contributed to 48% of cases [2]. EC was reported to be the most common gynecologic cancer in women with 49,154 new 
cases and 8911 deaths reported from the United States in 2012 [5]. Four to five times lower rates have been reported in low resource 
countries and Japan than US [6]. Arafa, et al. [7] Reported EC as the fourth most common cancer in women after breast cancer, 
colorectal cancer and lung cancer. Cramer and Dinkelspiel, et al. reported that in the US, EC was the most frequently diagnosed 
gynecologic cancer and the fourth most common cancer in women representing 6% of all cancers in women [8]. The US national 
cancer database Surveillance, Epidemiology and End Results (SEER) reported the incidence of EC 23.9 per 100,000 women between 
2004 to 2008 higher in whites (24.8 per 100,000) compared to blacks (20.9 per100,000), Hispanic (18.9 per 100,000), or Asian/
Pacific Islander women (18.2 per 100,000) [9]. However, mortality was almost two fold higher in blacks than in whites (7.1 versus 
3.9 per 100,000), may be due to a higher incidence of aggressive subtypes, as well as problems of access to and quality of healthcare. 
In some studies incidence of EC was estimated at 10–20 per 100,000 women and it was found to be increasing, making it the most 
common cancer of the female genital tract in the developed countries [10,11]. There are variations in the incidence, 12.9 per 100,000 
women and a mortality rate of 2.4 per 100,000 women reported from developed and 5.9 per 100,000 women and mortality of 1.7 
per 100,000 women from developing countries [12]. Approximately, 2–3% lifetime risk for EC has been reported [13]. Galaal, et al. 
reported that the lifetime risk of EC was 1.6% in western world, compared to 0.6% in developing countries may be due to the increase 
in the life span of women, or the investigative modalities or increase in risk factors [6]. The reasons seem to be much obesity in the 
developed countries, higher life expectancy, lower birth rates. A lot of research is needed. Stewart, Smotkin and Elshaikh reported 
that Northern Europe, Eastern Europe, and North America have the highest rates of EC and Africa as well as West Asia the lowest 
[2,14,15]. Ferlay reported that EC accounted for 4.8% of all cancers in women globally [16]. In India it has been reported to occur in 
4.3 per 100,000 women, six times higher incidence in urban compared to rural women [3,16-18]. Significant increase in incidence 
of EC in urban registries from four metros of India has been reported, In Bangalore Registry, the Annual Percentage Change (APC) 
was 7.4% between 1986 and 2009 and Mumbai registry, 7.3% between 2005 and 2010 compared to 1.7% between 1982 and 2004 
[19]. The increase in incidence was more in last five years than previous 22 years. EC was tenth leading cancer between1982-83, 
constituting 1.5% all body cancers in women with age adjusted rate of 1.9/ 100,000 women. Between 2008-2009, it became 6th most 
common cancer, constituting 4.2% of cancers and age adjusted rate (ARR) of 6.2/100,000 females. It accounted for 3.8% of body 
cancers in females in Chandigarh registry. Regional Cancer Centre (RCC), Thiruvanthanapuram reported 3.3%, in Mumbai it was 
14th (1.9% of body cancers), Bangalore too 14th (2.4%), Chennai 13th (2%), Dibrugarh16th (1.4%) and Guwahati 14th (1.5%). Amongst 
all body cancers EC had the highest APC reported by Population Based Cancer Registry (PBCR) in India between 1982-83 to 2008-
09 [19-20]. The population of India in general and that of the areas covered by cancer registries in particular, have displayed rapid 
changes in life styles, dietary practices and socio economic milieu which may be responsible for increase in EC. But more research 
is needed.

Because of differences in risk factors, presentation, histopathology and response to therapy behavior EC cases have been divided 
into two types. Type IA deno carcinoma, the most common variety has been increasing, 80-85% typically occurring in association 
with obesity, complex endometrial hyperplasia. It has mostly low grade endometrioid histology with the cancer limited to the 
uterus with minimal invasion at diagnosis [21]. Type II EC is high-grade adeno carcinoma with the non-endometrioid histologies, 
serous carcinoma, clear cell carcinoma and anaplastic carcinoma, known to develop in the atrophic endometrium in older women. 
They commonly have early metastasis and most of the cases of relapses have been reported after Type II tumors [22]. There are 
distinctions between two groups on a molecular level too. Type I tumors commonly have PTEN, K-ras, and β- catenin mutations as 
well as microsatellite instability (MSI). Progesterone receptors are more likely to be found in significant numbers in these cancers. 
Type II cases typically have p53 mutations and HER2/neu amplification. Many risk factors have been identified for EC, early onset 
menstruation, obesity, nulliparity, late menopause, diabetes mellitus, hypertension, infertility, unopposed estrogen exposure and 
Tamoxifen.

Types 

Age
Most common risk factor for Type II cancers is later age [23]. Most cases of EC have been reported between 61-70 of years age. In 
India NCRP Bangalore, Delhi and Mumbai reported a significant increase in AARs between 45-54 years of age. Chennai reported 
an increase between 55-64 years of age [19]. However more studies are needed to know whether it is age or type of cancer. In 
another study Purdie reported majority of the women prior postmenopausal between 50 and 65years [24].

Women under 50 who developed EC often had risk factors such as obesity or chronic an ovulation. The average age of diagnosis 
in the US between 2005 to 2009 was 61 years, In another study 37.7% patients were of less than or equal to 50 years of age, range 
of 45 to 80 years with mean 55.5 years has been reported [6]. Yet another study revealed 13% women less than 50 years of age 
[6,25,26]. Bangalore registry had the mean age of EC, 56yearswith range of 30 to 80 years [27]. Colombo reported more than 90% 
of cases older than 50 years of age, with a median age of 63 years [24]. In UK and most of the European countries the incidence in 
older women (aged 60–79) increased by more than 40% between 1993 and 2007 [24]. Mean age of women with EC reported from 
Pakistan was 56.7 +12.4 years, Another study revealed 59.4 +10.5 years in women from Japan [28,29].
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Since decades early menarche has been reported to be associated with more chances of EC at younger age. Early menarche and late 
menopause contribute to long years of menstruation with possibilities of more an ovulatory cycles. This leads to longer menstruation 
span, (the number of years between menarche and menopause excluding pregnancy) which has been reported as risk factor because 
of longer lifetime exposure to endogenous estrogen due to an ovulatory cycles and deficient progesterone [48]. However some 
researchers have reported that it may be secondary to more accurate recall of menarche age in younger women [24]. As such late 
menopause has been consistently associated with increased risk of EC. MacMahon reported that women who underwent menopause 
around the age of 52 had twice the risk of developing EC compared to women who underwent menopause under the age of 49, 
others have also reported the same [30,49]. Bajracharya reported that if a woman was nulli parous, obese and reached menopause at 
52 years or later, she had a 5-fold increase in the risk of EC [50].

Endogenous and / Or Exogenous Unopposed Estrogen

A positive association between nulliparity and EC was first recognized in the 1950s [30]. Studies since then have found nulli parous 
women having two to three times the risk of developing EC compared with parous women. Infertile women have been found to 
have 3.5 times higher risk than fertile women [31]. Risk of EC was found to have inverse relationship with parity, reduced risk with 
each pregnancy. One study revealed a relative risk of 0.3 for women who delivered their last child after the age of 40 [32]. There are 
reports of parity and infertility independently contributing to EC risk, parity being the predominant risk factor [33].

Clinical findings have been consistent with unopposed estrogenic stimulation without adequate opposition by a progestin. The role 
of unopposed estrogenic stimulation in endometrial carcinogenesis is so strong that any factor that mediates this effect is believed 
to be a risk factor. Many researchers have found an increased risk of EC among women receiving unopposed estrogen replacement 
therapy for menopausal symptoms [24,51]. The long era woman used estrogen replacement, the higher her risk of developing EC. 
Though it is generally thought to require 2–3 years of unopposed estrogen for increased risk of EC, some studies have found upto 
40% increase in risk over baseline only after one year estrogen use. The increased risk of EC persisted after cessation of un estrogen 

Nulliparity and Infertility

Obesity has long been recognized as an important risk factor for EC, because of to increased exposure of the endometrium to 
endogenous estrogen in many ways, a 5-fold increase in the rate of peripheral conversion of estrogen precursors to active estrogen, 
increased 16α- hydroxylation of estrone and increased serum free estrogen due to decreased serum sex binding globulin [34]. 

Obesity

Obese women may have lower circulating levels of sex hormone binding globulin, leading to increased steroid hormone activity, 
alterations in the concentration of insulin-like growth factor and its binding proteins, and insulin resistance (IR), all may contribute 
to the increased risk of EC. Brinton, et al. reported that women with a body mass index (BMI) of 32kg/m2 or greater were four 
times as likely to develop EC compared with a BMI of less than 23kg/m2 [35]. Women with a BMI of 35 kg/m2 or greater had six 
times risk than those of normal MBI. Swanson also reported that heaviest women were at the highest risk of developing EC [36]. 

Researchers reported that a patient’s weight and weight gain throughout adult hood were most predictive of risk of developing EC 
[37]. There are reports of disease at younger age, 45years with higher BMI. A meta-analysis of 19 prospective studies, including 
over three million women revealed that each increase in BMI of 5kg/m2 incurred a significantly increased risk of developing EC 
[38]. As a risk factor for EC, obesity has been reported to account for 17–46% of all cases [39]. A recent study found that overweight 
women had twice the risk of developing EC, Obese women carried four to five times the risk compared to normal-weight women 
[40]. The length of the time, a woman remains over weight also affected her chances of developing EC and age at disease also. Lu, 
et al. reported that patients who gained 35% or more weight in their 20s were diagnosed with EC 10years earlier than women who 
reported a 5% or less weight change in their 20s. In the same study, women who remained overweight throughout their adult hood 
were five times more likely to develop EC than their normal-weight counterparts [40]. 

Some authors have reported a trend towards better survival in the overweight women compared with the more slender women 
[41]. Others reported poorer survival in women with higher BMI [42]. There are reports of no difference too [43]. Mauland, et al. 
reported more Stage I and II cancers diagnosed in obese women with a trend towards improved prognosis in these patients [44]. 

Accordingly, severely obese women were more likely to present with stageI disease (77 versus 61 percent), low grade histology (44 
versus 24 percent) or a less aggressive histologic subtype (endometrioid: 87 percent versus serous or clear cell: 75 percent) [45]. In 
a study the risk of dying from EC among those with the highest BMI (≥40 kg/m2) was 6.25-fold higher than that of normal weight 
women (BMI 18.5 to 24.9 kg/m2) [46]. It is not clear why this occurs may be due to continued stimulation of metastatic cells by 
endogenous estrogen or due to obesity-associated conditions, like diabetes or cardiovascular disease. Gruenigen reported that 
morbidly obese women had a greater risk of mortality due to causes other than their cancer [42]. Epidemiological studies revealed 
more than 40% of incidence attributed to excess body weight and lack of physical activity. Alterations in endogenous hormone 
metabolism were thought to provide the main links between risk of EC excess body weight and physical inactivity [47]. A lot of 
research is still needed.

Early Menarche and Late Menopause
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Diabetes Mellitus and Hypertension
Given the strong association between obesity and Type 2 diabetes, and that many patients with EC were obese, the relationship 
between diabetes and EC was often confounding. Many researchers have since established Type 2 diabetes to be an independent 
risk factor for developing EC. With persistent elevated risk of developing EC when either adjusting for weight or studying non obese 
women [59]. Obese diabetic women have the highest risk of developing EC. Many studies have revealed a relationship between IR 
and EC [60]. In a study in non-diabetes women 35% cases of EC had IR. In another study 66% of patients were found to have IR at 
the time of diagnosis of EC and half of the women with IR did not have diabetes [61]. Observations linking blood pressure, glucose 
metabolism, and IR to EC came mostly from retrospective studies which provided less conclusive results because of self-reported 
disease history and anthropometry or an absence of adjustment for body mass. Increased association of hypertension with EC has 
been reported in obese women [59]. With reports of positive as well as no association also. Elisabete’s did not find any effect of 
hypertension after adjustment for BMI. However, they did observe an effect of hypertension among obese women, compatible with 
the hypothesis that metabolic syndrome,(including obesity, hypertension and IR) was a risk factor for EC [62].

Einbeigi reported that EC may also be associated with a personal or family history of breast cancer [62,63]. In a case-control study 
of women with EC, women with serous histology were more likely than those with endometrioid histology to have history of breast 
cancer (19 versus 3 percent) [64]. The real reasons of association are unclear. Serous tumors are typically not estrogen responsive 
in contrast with most breast cancers.

History of breast cancer was a risk factor for development of EC in women treated with Tamoxifen, also in part because both 
diseases shared some common risk factors (obesity, nulliparity). Some researchers have suggested that women with breast cancer 
had an increased risk of having serous EC.

use, though the exact time required for the risk to decrease to the level of non estrogen users was unclear. Some authors have 
reported a relatively rapid decrease in risk of cancer after cessation of HRT while others have found an increased risk upto 10years 
after cessation of estrogen use [52]. Higher dose of estrogen increased the risk of developing EC. Common reasons for excessive 
endogenous estrogen are chronic an ovulation or excessive endogenous conversion of adrenal precursors to estrone and estradiol 
by adipose cells in obese women. Aromatase has been reported to be aberrantly expressed in endometriosis which promoted the 
growth of EC by increasing estrogen. Studies have revealed that a postmenopausal woman’s increased risk of developing EC had 
linkage to higher circulating estrogen, androgen and lower sex hormone binding globulin levels, compared to unaffected controls 
[53]. However in such women there was preponderance of well-differentiated, localized tumor, with less chance so myometrial 
invasion and metastasis, and a 5-year survival rate of well over 90% [54]. This explained high mortality from EC did not increase 
when the incidence increased in 1960s and 1970s. This was in agreement with the theory that Type I tumors were estrogen driven 
with a favorable prognosis with reports of EC in hormone users less aggressive than nonusers [54]. But others have found an 
increased risk of metastasis [55]. The increase in relative risk of EC with conjugated estrogen has been reported in comparison 
to women who never used hormones. Continuous combined therapy had no risk for Type I tumors. Estrogen from fat tissue 
is believed to have a bigger impact after menopause than before menopause. Oestrogen producing ovarian tumours have been 
reported to increase the risk. Granulosa cell tumors were most likely to be associated with EC, 5-10 showed EC and 25-50% 
endometrial hyperplasia [56]. EC that were associated with G-stromal CT were further reported to be well differentiated and 
diagnosed in early stage, Beyond 40 years atypical hyperplasia was commonly observed in cases of GCT [57,58]. So researchers 
recommended that endometrial sampling should be performed in symptomatic women at least from 40 years of age. However 
endometrial sampling gives-lower yield in asymptomatic women of less than 40years.

Breast Cancer

Tamoxifen
The first case of EC linked to Tamoxifen was reported in 1985 [65]. Many researchers have confirmed the relationship. The risk 
of developing EC increased with longer Tamoxifen use and higher cumulative dose [66]. There were conflicting data regarding 
the prognosis for patients who developed EC while using Tamoxifen. It has also been argued that long-term Tamoxifen sures had 
a poorer prognosis of EC [67]. In postmenopausal women, the increased risk of EC with Tamoxifen was established however for 
premenopausal women, there was lack of evidence. Further the risk of EC not only increased with increased use of Tamoxifen 
which persisted after discontinuation of Tamoxifen [68]. But studies on this subject have failed to show a difference in survival 
between Tamoxifen users and nonusers [69]. There was some evidence to suggest that long-term Tamoxifen use (generally defined 
as 60 months or more) was associated with high risk histologic types of EC, such as grade 3endometrioid, serous, and clear cell 
[70]. Though no screening for EC was recommended in patients taking Tamoxifen, a high index of suspicion has been suggested 
for women on Tamoxifen with complaints of abnormal vaginal bleeding.

Genes, Family History
Most cases of EC have reported to be sporadic, however accumulation of EC in families occurred in around 5% of cases [71]. 
Inherited genetic mutations have been linked to significant number of EC. Lynch syndrome (LS) also known as HNPCC accounted 
for 2-5% of all EC [72]. Up to 5% of EC is associated with Lynch syndrome Type II (Hereditary Non-polyposis Colorectal Syndrome).
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However, data from a prospective series suggested that the risk of EC was significantly elevated only for BRCA mutation carriers 
taking Tamoxifen [81]. Type 1 cancers with Estrogen mediated high rates of K-ras and PTEN loss or mutation; have defects in 
mismatch repair (MMR) genes leading to microsatellite instability (MSI) [82]. These cancers showed aneuploidy, p5mutations, 
and over expression of HER-2/neu [83]. Researchers recommended gynecological examination, transvaginal ultrasound and 
aspiration biopsy from 30 to 35years in mutation carriers every year to diagnose early stage EC. Researchers suggested prophylactic 
hysterectomy with salpingo-oophorectomy after completion of child bearing or at the age of 40yrs in such women.

Women with this syndrome have a 30-71% lifetime risk of developing EC [73]. Lynch, et al. reported increased EC, in LS II and 
was the primary basis for distinction from LS [74]. In ILS hereditary NPCC, the women were at high risk of developing EC with 
incidence of 3201:2000 to 1:660 [75]. Approximately 5% of EC cases can be attributed to an inherited predisposition. The majority 
of these cases have been reported to be secondary to LS which accounted for two to five percent of all EC. With Lynch syndrome, 
the lifetime risk of EC was 27-71% compared with 2.6percent in the general population. The mean age at diagnosis of EC with 
Lynch syndrome was 46 to 54 years, compared with a mean age of 61 years for other women [76]. The majority of LS-associated EC 
had endometrioid histology and presented at an early stage with low grade similar to sporadic EC I. History of colorectal or ovarian 
cancer in first degree relatives has been associated with an increased risk of EC especially at a younger age (55 years), although no 
candidate genes have been identified consistently [77]. In Cowden syndrome caused by a germ line mutation in the PTEN gene 
women had a 5-10% life time risk of developing EC [78]. BRCA1 mutations and EC linkage was first reported in 1999 [79]. By 
multinational cohort study involving 11,847 BRCA1 mutation carriers researchers reported a significant increase in the risk of EC 
[80]. There have been some reports of an increased risk of serous carcinoma of the endometrium in BRCA carriers.

Higher risk of EC has been reported in those consuming Fat more and inverse by related to beta-carotene and fiber intake. Women 
with EC consumed milk, liver and fish less frequently than controls. No significant difference was found between cases and controls 
in the frequency of intake of carrots, meat, eggs, ham, and cheese. Levi reported that besides the predictable adverse effects of 
overeating and consequent overweight, some qualitative aspects of the habitual diet may also be associated with the risk of EC, 
Animal proteins and fat increased the risk and fresh fruits and vegetables, fibers decreased the risk [84]. Goodman reported that 
foods high in fat and cholesterol, such as red meat, margarine, and eggs, were positively associated with EC [85]. Cereals, legumes, 
vegetables, and fruits, particularly those high in lutein, were inversely associated. Some researchers reported no specific foods or 
beverages as risk factors of EC. Others have found that dietary macronutrients which have risk of EC may depend on their sources 
also. Intake of animal origin nutrients are linked to higher risk and plant origin nutrients are linked to lower risk. Association was 
also found between a high glycemic diet and EC, mostly dependent upon obesity. It is not uncertain whether alcohol increased the 
risk of EC though alcohol has been associated with elevated estrogen levels. No association was found between alcohol and EC in 
a meta-analysis of 20 studies, but subset analysis suggested that the type of beverage may be important [86]. Ganma, et al. found 
that total dairy in take was associated with a modest increased risk of EC, particularly among women who were postmenopausal 
and not using hormones [87]. Positive association between heme iron, total iron, and liver and EC risk has been reported [88]. No 
significant association was observed with other red and processed meats. Some researchers reported a positive association between 
a combination of foods rich in antioxidants, fibres, phytochemicals, and unsaturated fatty acids and decreased risk of EC [89]. 
However, others have not found any correlation. More research is needed.

Older age at first birth has been shown to lower the risk of developing EC with some evidence that older age at last birth also 
decreased the risk [90]. But others found no association between age at first birth and EC. Normal weight women with a diet low in 
plant and animal fats and high in complex carbohydrates were found at to be reduced risk of EC. Dietary fiber, retinol, β-carotene, 
vitamin C, vitamin E, supplementation may decrease the risk of EC [91]. More consumption of isoflavone-containing foods has 
been associated with a reduced risk of EC in non hysterectomized postmenopausal women [92]. There is increasing evidence that 
combined oral contraceptives decreased the risk of EC [93]. Continuous combined therapy of oral contraceptives pills lowered 
the risk of EC. In various studies expression of estrogen receptors (ER) and PR was found in most EC, but in amounts lower than 
could be identified in normal cycling endometrium [94]. Although neither ER nor PR expression correlated with stage, myometrial 
invasion, or lymph node metastasis, many recent reports suggested that expression of PR correlated with low tumor grade, low 
recurrence rate, and higher survival [94]. In patients with EC clinically confined to the uterus, the 5-year survival was 86% with ER-
positive and PR-positive tumor sand only 52% in ER-positive and PR-negative tumors [95]. Therefore, PR status may be relevant in 
predicting prognosis as well as consideration of therapy with progestational agents in PR-positive tumors. Conversely, the absence 
of PR is associated with a worse prognosis. High-grade tumors such as serous and clear cell carcinoma tended to be negative, with 
antibodies directed towards ER and PR.

Dietary Factors

Protective factors

On the basis of a systematic review of the literature, the evidence for inclusion of measures of obesity, reproduction, insulin 
resistance, and genetic risk in such a model was discussed by Kitson, et al. and the strength of association between the risk factors 
and endometrial cancer was used to guide the development of a pragmatic risk prediction scoring system that could be implemented 
in the general population [96]. 



Conclusion
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