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Abstract 

Introduction and Definition: Endometrial carcinoma, also referred to as endometrial cancer (EC), is a malignant tumor that 

arises from the epithelial lining of the uterus, known as the endometrium. EC is the most prevalent cancer of the female 

genital tract in developed countries, and its growing incidence driven by various risk factors is emerging as a significant 

public health concern. EC’s precise etiology is uncertain, although known risk factors are correlated with estrogen-

progesterone imbalances. Due to high morbidity and mortality associated with EC, reviewing recent research on its etiology, 

risk factors, and future directions is critical. 

Body: ECs are classified as estrogen-dependent (type I) or estrogen independent otherwise (type II). Type 1 ECs are low-

grade, endometrioid tumours often detected early and associated with better prognoses. Type II ECs exhibit non-endometroid 

histology, including carcinosarcomas, serous carcinomas, clear cell carcinomas, and other molecularly distinct tumours. 

Classification systems are evolving with new research to incorporate molecular, histological, and clinical factors, enhancing 

diagnosis and treatment protocols. 

Major risk factors and treatments emphasize the critical role of estrogen signalling, such that estrogen receptor α (ER)  

acts as an oncogenic signal. Genomic and nongenomic estrogen signalling pathways both contribute to the development  

of EC. Type I and type II ECs exhibit distinct risk factors, although both are associated with estrogen-progesterone 

imbalances. Type I EC risk factors include diabetes, obesity, early-onset menarche, and late-onset menopause, all of which 

result in prolonged exposure to unopposed estrogen. Type II ECs are less understood, but specific mutations involving TP53, 

and BRCA1/2 genes are implicated in its risk. The standard approach is often primary debulking surgery (PDS); however, 

neoadjuvant chemotherapy (NACT) is explored if the disease is deemed surgically unresectable. Ongoing clinical trials are 

exploring optimal treatment strategies. Germline mutations in the Breast Cancer gene 1/2 (BRCA1/2) are suggested to 

increase EC risk, although further studies are required to determine if EC is a BRCA1/2-associated disease. Current research 

suggests BRCA1/2, specifically BRCA1 mutation carriers have increased risk for EC, particularly in those with serous-like 

histology and TP53 mutations. Specified research can permit targeted treatments from a genetic and oncologic perspective. 
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Introduction and Definition 

Endometrial carcinoma, otherwise known as 

endometrial cancer (EC), is a malignant condition that 

originates in the epithelial lining of the uterus, the 

endometrium.1 “EC is the most common cancer in the 

female genital tract in developed countries, and with its 

increasing incidence due to risk factors, such as aging and 

obesity, it tends to become a public health issue [1].” 

EC is a subtype of uterine cancer characterized by 

abnormal cell proliferation of endometrial cells, leading  

to a disruption of the estrogen-progesterone balance, 

contributing to its malignancy [1]. Although the precise 

etiology of EC remains unclear, research suggests that 

disruptions in estrogen and progesterone balance play a 

significant role. EC differs from other uterine cancers, such 

as uterine sarcomas, which arise from mesenchymal cells of 

the myometrium, exhibiting greater treatment resistance and 

poorer prognoses [2, 4]. The median age for EC diagnosis is 

63 years, with over 75% of cases diagnosed after 55 years 

[2]. Understanding EC’s molecular and genetic basis, 

including genes such as Breast Cancer Gene 1/2 (BRCA1/2) 

and TP53, is vital for targeted therapies. Given EC’s high 

morbidity and mortality, reviewing recent research on its 

etiology, risk factors, and future directions is imperative. 

 

 

 

ENCYCLOPEDIA ENTRY        OPEN ACCESS 
 

https://www.urncst.com/
https://doi.org/10.26685/urncst.681
http://crossmark.crossref.org/dialog/?doi=https://doi.org/10.26685/urncst.681&domain=pdf
mailto:sierull2@uwo.ca


UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Ierullo | URNCST Journal (2025): Volume 9, Issue 2 Page 2 of 6 

DOI Link: https://doi.org/10.26685/urncst.681 

Body 

Etiology 

The etiology of EC is multifaceted, involving both 

biological and genetic factors. A crucial aspect of 

endometrial health is the estrogen-progesterone balance, 

which regulates the uterine lining’s growth and shedding. 

Estrogen stimulates cell proliferation of endometrial cells of 

the uterine lining, while progesterone counters excess cell 

proliferation after ovulation. Estrogen can originate from 

internal sources, such as ovarian production, or external 

sources, including hormone replacement therapies [3]. 

Progestogens include natural progesterone and synthetic 

hormones that mimic its effects. Estrogen and progestogen 

act on target cells by binding to specific receptors, 

maintaining hormonal balance [3]. When estrogen levels 

are elevated relative to progestogen—either through high 

estrogen with normal progestogen or low progestogen with 

normal estrogen—estrogen receptors are overstimulated, 

leading to excess estrogen activity, known as unopposed 

estrogen [3]. Prolonged exposure to unopposed estrogen 

causes continuous endometrial proliferation and can lead to 

endometrial hyperplasia–the excessive thickening of the 

uterine lining–which is a precursor to EC. 

EC classification has evolved with molecular research, 

enabling precise diagnoses and targeted treatment. In  

1983, Bokhman’s pathogenic classification system divided 

EC into two categories: estrogen-dependent (type I)  

and estrogen-independent (type II) [4]. In 2020, the  

World Health Organization (WHO) updated the 

classification system to include histological classifications 

and molecular markers, offering a more nuanced 

understanding of EC in clinical practice [5]. Generally, the 

WHO classification system histologically classifies 

endometrial carcinomas into “subgroups: endometrioid, 

serous, clear cell, mixed cell adenocarcinoma, and other 

relatively rare types, including mucinous adenocarcinoma, 

neuroendocrine tumours, dedifferentiated carcinoma, and 

undifferentiated carcinoma [5].” 

EC is broadly classified into two main types, type  

I (endometroid) and II (non-endometroid). Type I ECs  

are typically low-grade endometrioid tumours, often 

referred to as endometroid endometrial cancer (EEC). Type 

I tumours have well-differentiated cells resembling normal 

endometrial tissue, with slow growth rates, low metastatic 

risk, and are often diagnosed early, resulting in a better 

prognosis. Type I ECs arise from unopposed estrogen-

driven endometrial proliferation, fueled by internal or 

external sources of estrogen, unbalanced by progesterone 

[6]. Prolonged exposure to unopposed estrogen increases 

the activation of estrogen receptor α (ER) in type I EC, 

triggering oncogenic signalling pathways that drive tumour 

growth [7]. Approximately 80% of type I EC cases are 

confined to the uterus at diagnosis, which is associated with 

a favorable prognosis due to limited cancer spread [8]. 

Type II ECs are typically high-grade non-endometrioid 

tumours, including carcinosarcomas, serous carcinomas, 

clear cell carcinomas, and other molecularly distinct 

tumours [5, 9]. These aggressive tumors are poorly 

differentiated, treatment resistant, and often involve 

mutations to TP53, which regulates cell division and 

prevents the proliferation of damaged cells [10]. Tumour 

suppressor genes mutations, particularly TP53, disrupt 

DNA repair mechanisms, leading to uncontrolled cell 

growth and higher metastasis risk [10]. TP53 mutations are 

particularly prevalent in aggressive type II ECs, such as 

endometrial serous carcinomas (ESC), where over 90% of 

ESCs exhibit TP53 mutations [6, 10]. ESCs are a subtype 

of high-grade ECs, characterized by rapid growth, invasive 

behaviour, frequent metastasis, and resistance to treatment. 

Emerging research suggests BRCA1 gene mutations, 

commonly associated with ovarian and breast cancers, also 

indicate increased risk of EC by impairing DNA repair 

mechanisms. These mutations promote high-grade EC 

subtypes, particularly those with serous-like histology and 

TP53 mutations, associated with aggressive behaviour and 

poor prognosis [11]. Further research is needed to clarify 

how these mutations drive EC progression and to identify 

potential therapeutic targets. 

The International Federation of Gynecology and 

Obstetrics (FIGO) staging system, published in 2009  

and revised in 2023, enhances EC diagnosis by 

incorporating histological types, tumour patterns, and 

cancer spread [12]. FIGO staging accounts for the 

proportion of non-squamous solid areas, classifying EECs 

as “low grade = grade 1 (≤5%) and grade 2 (6%–50%); and 

high grade = grade 3 (>50%) [12].” This is crucial for 

clinical treatment decision-making, as a higher percentage 

indicates aggressive, high-grade tumour behaviour. Tumour 

size, cancer spread, and lymph node status are also 

considered to classify EC into stages I–IV, with stage IV 

being the most severe and extending beyond the uterus 

[12]. Stage III and IV ECs are considered high-grade, while 

stage I and II are typically low-grade. The FIGO, WHO, 

and EC type classification system collectively provide a 

comprehensive framework for enhancing EC diagnosis, 

prognosis, and treatment while clarifying biological 

mechanisms to improve patient outcomes. 

 

Estrogen Signalling in EC 

Estrogen signalling plays a critical role in the 

development and progression of type I EC, where 

prolonged exposure to estrogen, unopposed by 

progesterone, is one of the most significant contributors to 

drive oncogenesis [6]. Major risk factors and treatments for 

type I EC emphasize the critical role of estrogen signalling, 

where the steroid hormone receptor ER acts as an 

oncogenic signal [7]. ER signalling is divided into genomic 

and nongenomic signalling pathways, both of which are 

implicated in EC [7]. Understanding the distinction 

between ER signalling mechanisms reveals estrogen’s role 

in shaping tumour behaviour. 
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Genomic estrogen signalling involves the direct 

regulation of transcription by ER. When estrogen binds to 

ER, the receptor translocates to the nucleus and binds to 

estrogen response elements on the gene, directly 

influencing gene transcription [8]. The genomic pathway 

regulates genes involved in cell proliferation and survival 

that contribute to the growth of estrogen-dependent tumours 

in the endometrium. 

Unlike genomic estrogen signalling, nongenomic 

signalling triggers a faster response and occurs outside the 

nucleus [7]. In the uterus, nongenomic signalling is initiated 

when estrogen binds to ER at the cell surface, rapidly 

activating a cascade of signalling pathways such as the 

mitogen-activated protein kinase (MAPK) pathway [13]. 

This leads to swift activation of the insulin-like growth 

factor 1 (IGF-1) receptor, promoting tumour growth and 

enhancing carcinogenesis [14]. In type I EC, estrogen-

driven activation of IGF-1 abnormally accelerates 

endometrial cell proliferation and tumour growth [14]. 

Targeting both pathways in EC may offer new therapeutic 

options, highlighting the complexity of hormone-driven EC 

development. 

 

Risk Factors 

Type I Risk Factors 

The development of EC is influenced by a combination 

of biological, lifestyle, and social factors, with distinct risk 

factors for type I and type II due to distinct etiology. Type I 

EC, being estrogen-dependent, is linked to risk factors that 

induce long-term exposure to unopposed estrogen. Type-I 

ECs have a higher incidence than type II and present several 

risk factors, including obesity, early-onset menarche, late-

onset menopause, history of anovulatory cycles, polycystic 

ovarian syndrome (PCOS), diabetes mellitus (DM), and/or 

exposure to unopposed estrogens [15]. 

Obesity is a major risk factor for type I EC, with 

overweight women having twice the incidence and obese 

women having three times the incidence compared to 

women with a normal BMI [6]. Increased adipose tissue, 

commonly known as body fat, raises aromatase levels, an 

enzyme that converts androgens to estrogens. This leads to 

elevated circulating estrogen levels unopposed by 

progesterone, which stimulates the proliferation of the 

endometrial lining [16, 17]. Prolonged exposure to 

unopposed estrogen can result in endometrial hyperplasia, a 

precursor to EC [1]. Aromatase becomes the primary source 

of circulating estrogen in postmenopausal or late-onset 

menopausal women, further increasing the risk of EC [1]. 

Aromatase inhibitors such as letrozole and exemestane, 

used in breast cancer treatment, have also shown promise in 

addressing high estrogen levels in EC. 

Obesity is also associated with type II DM and PCOS, 

which exacerbate estrogen-progesterone imbalances by 

reducing sex hormone-binding globulin and increasing 

levels of free estrogen in circulation [6]. Additionally, 

obesity and PCOS are linked to higher rates of anovulation, 

resulting in low progesterone levels and hormonal 

imbalances [7]. These connections highlight the need for 

targeted interventions, such as weight management and 

metabolic control, to mitigate type I EC risk factors. 

 

Type II Risk Factors 

Type II EC is estrogen-independent and has a distinct 

set of risk factors, though its exact etiology is not fully 

understood due to its lower incidence and limited 

pathologic and epidemiologic data. Women with lower 

BMI, non-white race, TP53 mutations, a smoking history, 

an age older than 55 at diagnosis, post-menopausal status, 

and a history of breast cancer have an increased risk for 

type II EC [18, 19]. Women with low to normal BMI are at 

higher risk for type II EC, despite lower estrogen exposure 

compared to those with obesity. Type II ECs exhibit 

distinct, estrogen-independent molecular pathways, with 

notable genetic risks remaining poorly understood [18]. 

Cigarette smoking is a notable risk factor for type II 

EC, inducing early menopause by reducing estrogen levels 

and altering estrogen metabolism [19]. This contributes to 

increased progesterone receptor (PGR) and homeobox A10 

(HOXA10) expression in endometrial cells, disrupting 

normal cell differentiation and potentially exacerbating 

disease progression in type II EC [18]. 

Type II tumours often harbour TP53 mutations, 

associated with elevated mortality rates, lower stage-

adjusted 5-year survival rates, and higher recurrence rates 

compared to type I EC [20, 21, 22]. Disparities exist among 

Black patients with EC, who are more likely to possess 

TP53 mutations and poorer survival outcomes than their 

White counterparts [10]. Systemic health disparities, 

including limited healthcare access, contribute to later-stage 

diagnoses for Black patients. The high cost of genetic 

testing further exacerbates these disparities, highlighting the 

need for equitable healthcare access to enhance outcomes 

for marginalized populations. 

 

Current Treatment 

Treatment of EC is highly tailored to the tumour’s 

histological subtype and FIGO stage at diagnosis. Primary 

debulking surgery (PDS) is the standard of care for most 

EC cases, aiming to surgically remove as much tumour 

mass as possible. This typically includes a total abdominal 

hysterectomy (TAH), which removes the uterus and cervix, 

and a bilateral salpingo-oophorectomy (BSO), which entails 

the removal of both ovaries and fallopian tubes [23] After 

PDS, adjuvant therapy, including chemotherapy, radiation, 

and/or brachytherapy, is typically employed to eliminate 

remaining cancer cells and reduce recurrence risk [23, 24]. 

Advanced-stage EC patients (FIGO stages III-IV) may 

require more extensive surgical procedures as disease may 

have spread to lymph nodes in the pelvis, groin, or chest, 

tissues of the upper abdomen and omentum, or distant 

organs such as the lungs or liver [6, 25]. These may include 

omentectomy, lymphadenectomy, and extensive tumour 
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debulking with tumour resections of affected organs. 

Residual disease post-surgery largely contributes to 

adjuvant therapy approaches, which aim to eliminate any 

targeting remaining cancer cells and reduce recurrence. 

In cases where PDS is not feasible due to disease 

extent, neoadjuvant chemotherapy (NACT) is often used to 

reduce tumour size and cancer cell count before surgical 

intervention [22]. Personalized treatment approaches have 

led to a risk-based strategy, tailoring treatment to cancer 

stage, molecular characteristics, and lymph node status.  

A phase III study indicates low-risk patients with early-

stage disease (FIGO I-II) do not need adjuvant treatment 

due to the low recurrence rate recorded; however, data is 

inconclusive for advanced stages [23, 25] Treatment for 

intermediate- to high-risk EC patients varies significantly 

based on lymph node status and other clinical factors. 

Common treatment modalities include brachytherapy, 

external beam radiation therapy (EBRT), NACT, or 

combination approaches based on tumour histology and 

response [26, 27]. Ongoing clinical trials investigate novel 

adjuvant therapies and combination treatments to improve 

outcomes and optimize future protocols. There is an urgent 

need to identify effective treatments for EC patients with 

positive malignant lymph nodes and low-volume disease, 

with the goal of enhancing patient outcome and quality of 

life. 

 

Future Directions 

Research suggests that germline mutations in the 

BRCA1/2 may increase the risk of EC, warranting further 

investigation to determine if EC is a BRCA1/2-associated 

disease [11, 28]. BRCA1 and BRCA2, located on 

chromosome 17 and 13, respectively, are autosomal 

dominant tumour suppressor genes involved in DNA 

damage repair [12]. BRCA mutation (BRCAm) carriers, 

specifically BRCA1m carriers, may have an increased risk 

of EC [29]. Somatic testing for BRCA1/2 along with other 

genes in tumour tissue is of more common practice, 

particularly when next-generation sequencing (NGS) has 

not been conducted or when germline mutations are not 

detected. FDA-approved for ovarian, pancreatic, and 

prostate cancer, poly-ADP ribose polymerase (PARP) 

inhibitors show promise for EC treatment, but benefit 

appears to vary by disease, gene, and mutation type 

(germline or somatic) [29]. Targeted research on risk 

associated with germline and somatic variants is crucial for 

optimizing treatment and improving outcomes in BRCAm 

EC patients. 
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