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Uterine Cancer Literature Review 
Appendix 2. Uterine Cancer Epidemiology 

 
Primary Reviewer: Rebecca Brooks, MD 
Secondary Reviewer: Brett Worly, MD 

 
INTRODUCTION 
This document addresses the epidemiology of uterine cancer, specifically endometrial cancer (endometrioid, 
serous, clear cell, and carcinosarcoma) and uterine stromal tumors (leiomyosarcoma, endometrial stromal 
sarcoma, and others). 
 
METHODS 
The American College of Obstetricians and Gynecologists (ACOG) Resource Center searched the Cochrane, 
MEDLINE (through Ovid), and PubMed databases using a search strategy based on the question, What is the 
epidemiology of uterine cancer? All identified articles were categorized by level of evidence. Relevant 
guidelines from ACOG, the American College of Radiology, the American Society for Reproductive Medicine, 
the European Society for Medical Oncology, the National Comprehensive Cancer Network, the National 
Institute for Health and Care Excellence, the Society of Gynecologic Oncology, and the U.S. Preventive 
Services Task Force were also identified and prioritized. A single investigator reviewed the title and abstracts of 
all articles and guidelines, followed by full manuscript review of selected articles. The bibliographies of 
included articles were reviewed to identify other relevant works not identified by the primary search. 
 
Inclusion criteria were major society or health service guidelines, systematic reviews, meta-analyses, cohort 
studies, case-control studies, and randomized controlled trials (RCTs) published in the year 2000 or later. Only 
articles available in English were included. Case reports, case series, and articles unavailable in English were 
excluded.  
 
In an effort to streamline data retrieval, systematic reviews and meta-analyses were prioritized. The individual 
source studies included in such articles were not separately included unless their inclusion provided additional 
pertinent information. Nonsystematic review articles were generally excluded unless there was a lack of high-
quality studies on a specific topic. 
 
RESULTS 
 
Literature Summary  
 
The literature search was organized according to the histologic variants of uterine cancer. Originally, 1,345 
results were identified for endometrioid endometrial cancer. Of these, 319 studies were identified initially 
pertaining to endometrioid histology. Studies were assessed based on their title and abstract for further review. 
The results identified 7 level I RCTs; 4 level I systematic reviews and meta-analyses; 192 level II studies, of 
which 2 were further reviewed and excluded; 8 level III reviews, of which 2 were relevant but excluded; and 6 
studies with level of evidence not otherwise specified, of which 2 were excluded. An additional three studies 
were identified by the reviewer while evaluating references and via PubMed and were included.  
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For serous cancers, 231 studies were initially identified. All of the seven level I RCTs pertained to ovarian 
cancer and were excluded. Of 185 level II RCTs identified, 16 were relevant to epidemiology or prognosis; the 
rest were treatment related, and 1 of these 16 was included. Of four level III reviews, two were further 
evaluated, and neither was included. Of 33 studies for which the level of evidence was not specified, 4 were 
further evaluated, and 1 was included. One additional study was identified through reference review.  
 
A review of the clear cell carcinoma literature yielded 5 level I RCTs, 2 level I systematic reviews or meta-
analyses, 28 level II articles, and 6 articles for which the level of evidence was not specified, none of which 
were relevant to the topic of epidemiology. Of two level III reviews, one was further evaluated.  
 
Initially, 113 references were identified for uterine carcinosarcoma. Of these, two level I RCTs were excluded 
because they were focused on treatment, and two level II RCTs were not relevant. Of 90 level III studies, 9 
were deemed relevant and further evaluated, of which 4 were included.  
 
A total of 127 references were identified for uterine leiomyosarcoma. Of these, one level I RCT and two level I 
systematic reviews or meta-analyses were excluded. Of 87 level II studies identified, 7 were relevant and further 
evaluated, and 4 of these were included. Of the 8 level III reviews, 2 were further investigated and included. Of 
29 studies for which the level of evidence was not specified, 3 were evaluated, and 1 was included.  
 
For endometrial stroma sarcoma, 125 references were identified. Of these, two level I RCTs and one level I 
systematic review or meta-analysis were excluded as not relevant. Only 1 of 6 level III reviews and 3 of 32 
studies for which the level of evidence was not specified were further evaluated and included. Of 84 level II 
studies, 3 were further investigated, and 2 of these were included.  
 
Following the Evidence Review Conference of the Uterine Cancer Advisory Group, Expert Panel, and 
organizational representatives, an additional 10 references were included to incorporate updated data from The 
Cancer Genome Atlas (TCGA) describing molecular characterization of endometrial cancer. These references 
were identified through a literature search and on the basis of the primary reviewer’s knowledge. 
 
Summary of Data: Epidemiology 
 
Uterine cancer is the most common gynecologic malignancy affecting women in the United States.1,2 It is 
estimated that in 2020, there would be 65,620 new cases of uterine cancer, and 12,590 women would die of this 
disease.2 Uterine cancer is the fourth most common cancer and accounts for 7% of cancers affecting women, 
but it is usually diagnosed at an early stage, and therefore falls to sixth place for mortality and is responsible for 
4% of female cancer-related deaths.2 Most women with endometrial cancer have stage I disease confined to the 
uterus at diagnosis, with local or regional disease in 21% and distant disease in 8%.1 Uterine cancers can be 
divided into endometrial cancers affecting the epithelial lining within the uterus and much less common 
mesenchymal or stromal malignancies, which account for only 3% of uterine cancers (see Box 1).1 
 
Box 1. Uterine Cancer Types 
Epithelial Precancers 

Epithelial intraepithelial neoplasia (aka complex atypical hyperplasia) 
Epithelial intraepithelial carcinoma 

Epithelial (endometrial) cancers  
Endometrioid carcinoma 
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Serous carcinoma  
Clear cell carcinoma 
Carcinosarcoma 
Undifferentiated carcinoma 
Dedifferentiated carcinoma  
Mixed histologies 

Mesenchymal cancers (aka uterine sarcomas) 
Leiomyosarcoma  
Low-grade endometrial stromal sarcoma  
High-grade endometrial stromal sarcoma  
Undifferentiated stromal sarcoma 

 
Endometrial Malignancies 

 
Although endometrial cancer affects premenopausal and postmenopausal women, the median age of diagnosis 
is around 63 years of age in the United States.3 It is most commonly diagnosed in women between ages 55 and 
64.3 The incidence of uterine cancer has been steadily increasing. While some of this increase may be related to 
rising rates of obesity, the incidence of high-risk histologies, which are not typically related to obesity, has also 
been steadily increasing. Death rates from uterine cancer have also increased over the past decade.4 In fact, the 
mortality rate is increasing faster than the incidence rate, potentially because of the higher incidence of high-
risk histologies, advanced stage of disease at diagnosis, and diagnoses in older women, who usually have a 
worse prognosis.1,5,6 Table 1 summarizes the staging and related 5-year survival rates for endometrial cancers 
(all histologies combined) based on National Cancer Institute data.  
 
Table 1. Endometrial Cancer Stage and 5-Year Survival Rates (All Types)* 
 
Stage  Description 5-Year Survival 

Rate (%)† 
IA Cancer confined to endometrium or <50% myometrial invasion  90.3 
IB >50% myometrial invasion  80.0 
II Cervical stromal invasion  80.5 
IIIA Uterine serosal or adnexal involvement 68.5 
IIIB Vaginal or parametrial involvement 53.1 
IIIC1 Pelvic lymph node involvement 58.3 
IIIC2 Para-aortic lymph node involvement  51.2 
IVA Invasion into bladder or bowel mucosa 22.0 
IVB Distant metastases, including abdominal  21.1 

*Data from Lewin SN, Herzog TJ, Barrena Medel NI, Deutsch I, Burke WM, Sun X, Wright JD. Comparative 
performance of the 2009 International Federation of Gynecology and Obstetrics’ staging system for uterine 
corpus cancer. Obstet Gynecol 2010;116:1141–49. doi: 10.1097/AOG.0b013e3181f39849 
†Data from the Surveillance, Epidemiology, and End Results database for patients undergoing 
lymphadenectomy for endometrial cancer, using the 2009 International Federation of Gynecology and 
Obstetrics’ staging system. 
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Traditionally, endometrial cancers have been classified as type 1 (estrogen-driven, low-grade [ie, grade 1 or 2] 
endometrioid cancers), which accounts for approximately 65–80% of cases and usually has a good prognosis, or 
type 2 (grade 3 endometrioid, serous, and clear cell carcinomas and carcinosarcoma), which has a worse 
prognosis.7,8 Rates of type 1 cancer are highest in White women in Western populations, while type 2 cancers 
disproportionately affect non-Hispanic Black women.4 Endometrial cancer rates are also increasing significantly 
in Hispanic women under age 50.9 The lower-grade endometrioid cancers often arise in younger patients and 
are thought to be estrogen-driven, often linked with obesity, anovulation, exogenous or endogenous estrogen, 
diabetes, and granulosa cell cancers.10 Low-grade endometrial cancers are usually diagnosed at an early stage 
(80% are diagnosed at stage I), and the prognosis is usually excellent, with 5-year survival rates approximating 
80–90% for patients with stage I disease. Recurrences, if they occur, are often local and have a high salvage rate 
if limited to the vagina or pelvis.10 Grade 3 endometrioid carcinomas behave more like the high-risk histologies, 
with 5-year survival rates of approximately 76% if disease is limited to the uterus.8,11 
 
While there are important distinctions between serous carcinoma, clear cell carcinoma, carcinosarcoma, and 
undifferentiated/dedifferentiated cancers, they are often grouped together because of their aggressive behavior 
and relatively poor prognosis compared with their type 1 counterparts.1 Increasing age is linked to a higher risk 
of type 2 carcinoma. In one study, type 2 cancer was found in 22% of women over age 75, compared with only 
3% of cases found in women younger than 45.12 
 
Uterine serous carcinoma is the most common high-risk histology, accounting for 10% of endometrial cancer 
cases but up to 40% of deaths.13 It is more likely to present with disease outside the uterus at diagnosis, invade 
into lymph vessels and other structures, and involve lymph node metastases at diagnosis.13 These tumors 
demonstrate the loss of p53, and human epidermal growth factor receptor 2 (HER2) overexpression in up to 
62% of cases; HER2 has been used as a therapeutic target, resulting in improved outcomes.13 The prognosis is 
poor compared with type 1 disease even if it is caught early, with only 50–80% of women with stage I uterine 
serous carcinoma alive at 5 years after diagnosis.14 Survival is also worse for patients with more advanced stage 
disease, with 5-year survival rates of 36% for stage III uterine serous carcinoma, compared with 50% for grade 
3 endometroid cancer and 69–80% for grade 1 or 2 endometrioid cancer.15 
 
Clear cell carcinoma is the least common type 2 endometrial malignancy, accounting for 1–6% of endometrial 
carcinoma, and demonstrates molecular similarities to clear cell carcinomas of other sites, including the ovary 
and kidney.16 Patients are often older and have more advanced disease at diagnosis, similar to uterine serous 
carcinoma. Clear cell carcinoma does not respond as well as uterine serous carcinoma to chemotherapy and is 
associated with a relatively poor prognosis, with a 5-year survival rate of 75% for stage I and only 49% for 
stage III disease.15 
 
Carcinosarcoma is made up of malignant epithelial and sarcomatous components and was originally considered 
a mesenchymal tumor. It is now widely believed that the epithelial component drives the behavior of the cancer, 
and it has therefore been reclassified as an endometrial malignancy. Carcinosarcoma is a rare and very 
aggressive malignancy, accounting for 4% of uterine cancers and 6–17% of type 2 endometrial cancers, with an 
incidence of less than 2 per 100,000 women annually.17,18 Compared with patients with grade 3 endometrioid 
carcinoma, patients with carcinosarcoma tend to be older, non-White, and present with more advanced 
disease.19 More than 40% of patients have advanced stage disease at diagnosis, and the disease recurs in more 
than half, which is almost always fatal.20 Interestingly, the incidence of carcinosarcoma increased from 1973 to 
2013, especially among Black women.18 Undifferentiated cancers are another rare, highly aggressive subtype of 



Chelmow D, Brooks R, Cavens A, Cavens A, Huber-Keener K Scott DM, et al. Executive Summary of the Uterine Cancer Evidence 
Review Conference. Obstet Gynecol 2022;139. 
The authors provided this information as a supplement to their article. 
©2022 American College of Obstetricians and Gynecologists.  Page 8 of 103 
 
  

endometrial cancer, with a poor prognosis.21 Table 2 summarizes the characteristics of high-grade endometrial 
cancers. 
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Table 2. Summary of High-Grade Endometrial Cancer Characteristics 
*Data from Creasman WT, Morrow CP, Bundy BN, Homesley HD, Graham JE, Heller PB. Surgical pathologic 
spread patterns of endometrial cancer. A Gynecologic Oncology Group study. Cancer 1987;60(8 Suppl):2035–
41. doi: 10.1002/1097-0142(19901015)60:8+<2035::aid-cncr2820601515>3.0.co;2-8 
 
Although the type 1/type 2 classification system originally described in 1983 has been a useful framework for 
categorizing endometrial cancer, it does not account well for grade 3 endometrioid cancers, tumors with mixed 
histologies, and some other cases with molecular alterations that may lead to a worse prognosis and may not fit 
cleanly into the two-type system.23 Additionally, although early-stage, low-risk type 1 endometrial cancer 
typically can be observed, and patients with metastatic disease clearly benefit from treatment, recent trends have 
shifted toward better risk-stratification systems beyond the historic type 1/type 2 classification.10 
 
Greater understanding of and appreciation for the molecular alterations leading to endometrial cancer have also 
affected endometrial cancer care. The landmark TCGA trial performed an integrated analysis of the genome, 
transcriptome, and proteome of 373 endometrial carcinoma samples and identified four molecular subtypes that 
naturally clustered based on four distinct profiling patterns with associated survival differences (see Table 3):24  

Histology/
Type 

Percentage of 
Endometrial 
Cancer 

Characteristics Molecular 
Features 

5-year Survival Rate Comments 

Serous22  10%13 Older patients, 
extrauterine 
disease at 
diagnosis 
common13 

p53 
mutations, 
some  human 
epidermal 
growth factor 
receptor 2 
expression 22 

Stage I:  
50–80%15 

Stage III: 
36%15 

40% of 
endometrial 
cancer related 
deaths13 

Clear cell22 5–10%15 Older patients15 napsin A+, 
ER -, 
ARID1A22 

Stage I: 
75%15 

Stage III: 
49%15 

Relatively 
chemoresis-
tant15 

Carcinosarc
oma22 

4%17 Older patients, 
more non-
Whites, 
advanced 
disease at 
diagnosis 
common19 

p53 
mutations 
common22 

Stage I: 
60%19 

Stage III: 
22%19 

Biphasic 
tumor19 

Endometrio
id22 

20%* >50% solid 
components22 

Genomic 
profile 
similar to 
serous22 

Stage I: 
76%19 

Stage III: 
45%19 

— 

Undifferent
iated/ 
dedifferenti
ated22 

2%22 Lack any 
differentiation22 

PAX8-, 
SMARCA422 

Poor22 — Rare22 
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• The ultramutated/DNA polymerase epsilon (POLE) mutated group is characterized by mutations in 
the POLE gene, which is involved in DNA replication and repair. These tumors account for 7% of 
endometrial cancer cases, have a stable number of genomic copies, are usually of endometrioid 
histology, and have a high number of somatic mutations.24 Histologically, they often demonstrate an 
abundance of tumor-infiltrating lymphocytes. Although some tumors may demonstrate more 
concerning features, such as high grade and lymph vascular space invasion, the prognosis is typically 
excellent, with recurrences rare, including in high-grade disease.25  

• The microsatellite instability hypermutated group is characterized by a high mutational burden, high 
tumor-infiltrating lymphocytes, and a defect in mismatch repair proteins MLH1, PMS2, MSH2, or 
MSH6 (as a result of either somatic or germline mutations such as Lynch syndrome).26 These tumors 
may be more radiosensitive, and patients may be candidates for immunotherapy.1  

• The copy number low group is characterized by relative genomic stability and moderate mutational 
load, often with mutations in the PI3K/Akt and Wnt/catenin beta1 pathway such as PTEN. These 
tumors are often endometrioid, often have estrogen or progesterone receptor expression, and have a 
high likelihood of response to hormonal therapy.  

• The copy number high (serous-like) group is characterized by a high rate of somatic copy number 
alterations and a high mutational burden, similar to ovarian cancer.24 Mutations in p53 are very 
common (92%), and mutations in HER2 and homologous recombination deficiency are also seen. 
These patients are likely to benefit from chemotherapy.24  

 
Molecular-based classification of endometrial cancer is the future of endometrial cancer care, as it is 
increasingly being used to inform treatment decisions.22 The use of molecular-based classification to guide 
adjuvant treatment recommendations is being evaluated in ongoing clinical trials in Europe and Canada.27 
 
Table 3. TCGA Endometrial Cancer Classification* 
 
TCGA Class Percentage 

of Cases 
Prognosis  Potential Treatment Options 

Ultramutated/DNA 
polymerase 
epsilon 

7 Excellent, 
recurrences 
rare 

Observation may be reasonable; ongoing 
clinical trials are using this classification 
for treatment selection.27 

Microsatellite 
instability 
hypermutated 

28 Intermediate Radiation is beneficial; these patients are 
candidates for immunotherapy if cancer 
is recurrent.1 

Copy number low  39 Intermediate 
to good 

These patients are highly likely to 
respond to hormonal therapy; 
PI3K/mTOR inhibitors are an option for 
metastatic disease.1  

Copy number high 
(serous-like) 

26 Poor Chemotherapy, human epidermal growth 
factor receptor 2-targeted therapy if 
positive.13,24 

*Data from Cancer Genome Atlas Research Network.24  
 
 

Uterine Sarcoma 
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Uterine leiomyosarcoma, endometrial stromal sarcoma, and undifferentiated uterine sarcoma are the three main 
types of uterine mesenchymal tumors (or sarcomas). Of these, leiomyosarcoma is the most common, accounting 
for approximately 63–70% of sarcomas, followed by endometrial stromal sarcoma, which accounts for 21%.1,28 
The incidence of uterine leiomyosarcoma is 0.36 per 100,000 years of life in women, and it is twice as common 
in Black women.28 Other rare stromal malignancies include adenosarcoma, rhabdomyosarcoma, and malignant 
perivascular epithelioid tumors.1  

Uterine leiomyosarcoma is an aggressive uterine malignancy. Prognosis is poor and directly correlated with 
stage; tumor size and mitotic rate affect the prognosis for uterine-confined disease.29 In extremely rare cases, 
uterine leiomyosarcoma is found unexpectedly during treatment for a presumed fibroid. The diagnosis of an 
unexpected sarcoma at the time of morcellation occurs only 0.08–0.4% of the time, contributing to controversy 
about the role of morcellation for suspected fibroids.30,31 Patients who present with uterine leiomyosarcoma are 
usually over the age of 40, and the incidence increases significantly after age 50.28,31,32 The disease behavior and 
prognosis of uterine leiomyosarcoma are similar to those of primary leiomyosarcoma of the retroperitoneum, 
extremity, and trunk.33 Early hematogenous spread is common, resulting in high rates of both local recurrence 
and recurrence to distant metastatic sites. Lymph node metastases are uncommon, and routine 
lymphadenectomy is not part of surgical staging, unlike with endometrial malignancies. The 5-year survival rate 
for stage I disease is only 55%; for stage IV disease, it falls to 21.7%.34 
 
Endometrial stromal tumors are rare; they account for only 1% of uterine malignancies and less than 10% of 
uterine sarcomas.35 Histologically, endometrial stromal sarcomas appear to resemble proliferative-phase 
endometrial stromal cells.1 In 2003, the World Health Organization changed the nomenclature to distinguish 
low-grade endometrial stroma sarcoma, which has a recurrence-free survival rate of approximately 90%, from 
undifferentiated endometrial sarcoma, which carries a poor prognosis regardless of stage and only accounts for 
6% of uterine sarcomas.35-38 Low-grade endometrial stromal sarcoma often exhibits a more indolent course.39 
Stage I disease is found at diagnosis in 60% of patients. Low-grade endometrial sarcoma demonstrates 
myometrial or vascular invasion or both, with finger-like projections that invade into nearby structures, vessels, 
and lymphatics, with lymph node metastases found in 25–29% of patients.40 Many low-grade endometrial 
stromal cancers are hormone-receptor positive, and hormone therapy is often a mainstay of treatment.  
 
DISCUSSION  
 
Endometrial cancer is the most common gynecologic malignancy and has historically been separated into type 1 
estrogen-dependent and type 2 high-risk subtypes (including grade 3 endometrioid, clear cell, and serous 
carcinomas and carcinosarcoma). Newer molecular-based classification centered on the TCGA findings has 
provided increased insight about the pathogenesis of endometrial cancer, which may inform treatment decisions 
and will likely influence the future of endometrial cancer care. While the incidence of endometrial cancer is 
rising, the mortality rate is increasing even faster, likely because of a higher rate of high-risk disease and an 
aging population at risk for more aggressive disease behavior. Leiomyosarcoma is the most common uterine 
sarcoma, associated with a high rate of hematogenous metastases and relatively poor prognosis, even if 
diagnosed at an early stage. Endometrial stromal sarcomas are relatively rare and not well understood, 
especially those that are high grade. Opportunity for further characterization, including molecular pathways, 
exists for rare uterine tumors.  
 
GAPS 
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The prevalence of endometrial cancer is relatively well understood. However, current gaps still exist, including: 
• An understanding of mortality differences between Black and White women 
• An understanding of why Black women are disproportionately affected by high-grade endometrial 

cancer  
• More robust survival statistics by stage, grade, and histology for the different uterine cancers 
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Uterine Cancer Literature Review 
Appendix 3. Uterine Cancer Risk Factors 

 
Primary Reviewer: Kathryn Huber-Keener, MD, PhD 
Secondary Reviewer: Dana M. Scott, MD, FACOG 

 
 
INTRODUCTION 
This document focuses on the risk factors that can lead to the development of uterine cancer, including age, 
hormonal factors, genetic predisposition, lifestyle, and prior health concerns. The majority of risk factors 
reviewed in this document have high levels of evidence; other risks with lower levels of evidence are included 
because they are frequently the subject of questions from practitioners regarding uterine cancer. The PICO 
format was used to direct the literature search:  
 

P = patient, problem, or population; I = intervention; C = comparison, control, or comparator; O = 
outcome(s) 

 
This review specifically addresses the following questions: 
 
1. What age factors are risk factors for uterine cancer? How strong are these risks (quantitate 

magnitude of risk, broken down by type of cancer when possible)? 
P/O: Impact of age on endometrial cancer, leiomyosarcoma, endometrial stromal sarcoma, and uterine 
cancer incidence (ie, 18–50 years, 50–75 years, >75 years) 
P/O: Premenopausal impact on endometrial cancer, leiomyosarcoma, endometrial stromal sarcoma, and 
uterine cancer incidence 
P/O: Postmenopausal impact on endometrial cancer, leiomyosarcoma, endometrial stromal sarcoma, and 
uterine cancer incidence 

 
2. What lifestyle factors are risk factors for uterine cancer? How strong are these risks? 

P: Adults with a uterus (ie, women, transgender men) with a potential lifestyle risk factor (obesity, high-fat 
diet, sedentary lifestyle, alcohol use, smoking) 
O: Relative risk (RR) or odds ratio (OR) of uterine cancer (endometrial cancer, leiomyosarcoma, 
endometrial stromal sarcoma) or incidence of uterine cancer 

 
3. What hormonal factors are risk factors for uterine cancer? How strong are these risks? 

P: Adults with a uterus and lifetime exposure to estrogenic hormones (estrogen therapy, total number of 
menstrual cycles, tamoxifen, or menopausal hormonal therapy) or testosterone, age at menarche, age at 
menopause, infertility, tamoxifen use versus no tamoxifen use  
O: RR or OR of uterine cancer (endometrial cancer, leiomyosarcoma, endometrial stromal sarcoma) or 
incidence of uterine cancer 

 
4. What family health history factors are risk factors for uterine cancer? How strong are these risks? 

P: Adults with a uterus and a known genetic mutation (Lynch syndrome, Cowden disease [PTEN carriers], 
BRCA1 mutation carriers, Li-Fraumeni [TP53 carriers], Peutz-Jehgers [TK11 carriers], retinoblastoma [RB1 
double mutants]) or a family history of uterine cancer or associated cancers without an identified genetic 
mutation 
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O: RR or OR of uterine cancer (endometrial cancer, leiomyosarcoma, endometrial stromal sarcoma) or 
incidence of uterine cancer 

 
5. What prior health history factors are risk factors for uterine cancer? How strong are these risks? 

P: Patients with a known prior health history (breast cancer, ovarian cancer, polycystic ovarian syndrome 
[PCOS], prior pelvic radiation therapy, type 2 diabetes, endometrial hyperplasia, endometrial polyp, smooth 
muscle tumor of uncertain malignant potential tumors) 
O: RR or OR of uterine cancer (endometrial cancer, leiomyosarcoma, endometrial stromal sarcoma) or 
incidence of uterine cancer 

 
METHODS 
The American College of Obstetricians and Gynecologists (ACOG) Resource Center searched the Cochrane, 
MEDLINE (through Ovid), and PubMed databases for all relevant references addressing the questions 
identified. All identified articles were categorized by level of evidence. Relevant guidelines from ACOG, the 
American College of Radiology, the American Society for Reproductive Medicine, the European Society for 
Medical Oncology, the National Comprehensive Cancer Network (NCCN), the National Institute for Health and 
Care Excellence, the Society of Gynecologic Oncology, and the U.S. Preventive Services Task Force were also 
evaluated. A single investigator reviewed the title and abstracts of all articles and guidelines, followed by full 
manuscript review of selected articles. The bibliographies of included articles were reviewed to identify other 
relevant works not identified by the primary search. 
 
Inclusion criteria were major society or health service guidelines, systematic reviews, meta-analyses, cohort 
studies, case-control studies, and randomized control trials (RCTs) published in the year 2000 or later. Only 
articles available in English were included. Case reports, case series, and articles unavailable in English were 
excluded. Also excluded were studies conducted outside of countries designated by the United Nations as very 
high on its Human Development Index (see the United Nations Human Development Index: 
http://hdr.undp.org/en/composite/HDI). 
 
RESULTS AND DISCUSSION 
The literature review returned 2,310 results. There were 171 level I reviews (143 systematic reviews or meta-
analyses and 28 RCTs), 1,160 level II studies, and 209 level III articles (5 guidelines and 204 reviews). Another 
769 papers were reviewed addressing risk (360 that did not meet the criteria for a higher level of evidence and 
409 from PubMed that were not previously included). Of the 2,280 results, following review of the title and 
abstract, 366 papers met criteria and were included in the review, whereas 1,944 studies did not meet criteria, 
were duplicates, or were included previously in the larger reviews. For this review, 100 articles were found to 
have a high level of evidence or were relevant to the discussion of the need for additional evidence in 
determining the level of risk.  
 
What age factors are risk factors for uterine cancer? How strong are these risks (quantitate magnitude of 
risk, broken down by type of cancer when possible)? 
 
Endometrial cancer affects 3% of women in the United States. Because of its high prevalence, the impact of age 
on endometrial cancer has been well studied. In Western countries, endometrial cancer is diagnosed most often 
among women ages 50 to 65 years and is significantly more common in postmenopausal than premenopausal 
women.1 Only 5% of endometrial cancers occur before age 40, and only 15% are diagnosed before age 50.2 In 
young women, endometrial cancer may be caused by different mechanisms, driven by risk factors such as the 

http://hdr.undp.org/en/composite/HDI
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presence of anovulation, diabetes, nulliparity, and increased body mass index (BMI).3,4,5,6 More than 75% of 
women diagnosed with endometrial cancer before the age of 25 are obese, with a BMI of 30 or greater.7 
Additional factors that contribute to premenopausal endometrial cancer before the age of 50 are a lack of oral 
contraceptive use and age over 30 years at time of first parity.5,6 (Appendix 4, Prevention and Risk Reduction 
for Uterine Cancer, covers the evidence around oral contraceptive use and discusses other risk-reducing 
interventions.) 
 
Other types of uterine cancer include leiomyosarcoma, endometrial sarcoma, and choriocarcinoma. 
Choriocarcinoma, a malignant transformation of trophoblastic cells, is most often associated with delivery, 
although it can occur remote from pregnancy. It usually occurs in premenopausal women, but is more common 
in women who were older than 40 at their last delivery.4 Other risks for choriocarcinoma will not be discussed 
in this document as it is considered gestational trophoblastic disease or neoplasia of the placental tissue rather 
than the uterus itself. Leiomyosarcomas have the highest incidence between ages 45 and 49 in the 
perimenopausal period but the majority occur in the postmenopausal period. Endometrial stroma sarcomas have 
a larger age span of highest incidence, with most occurring between ages 45 and 59.8  
 
What lifestyle factors are risk factors for uterine cancer? How strong are these risks? 
 
Lifestyle plays a large role in women’s risk for uterine cancer. Many lifestyle risk factors can combine to 
significantly increase uterine cancer risk. While there are a plethora of studies examining lifestyle factors for 
endometrial cancer risk, little is known about the effect of lifestyle on uterine sarcomas. 
 

Obesity and Weight 
 

Obesity (BMI ≥ 30 kg/m²) has long been implicated as a risk factor for endometrial cancer, in particular a 
woman’s current size as opposed to her size at a younger age, especially for premenopausal women.9,10 In a 
systematic review of nine case-control studies, overweight women (BMI ≥ 25) had a pooled OR for endometrial 
cancer of 3.85 (95% confidence interval [CI]: 2.53–5.84), while obese women (BMI ≥ 30) had an even larger 
pooled OR of 5.25 (95% CI: 4.00–6.90), and extremely obese women (BMI ≥ 40) had an OR of 19.79 (95% CI: 
11.18–35.03).11 Another systematic review and meta-analysis from 2014 showed that overweight women (BMI 
25–29) had an RR of endometrial cancer of 1.32 (95% CI: 1.16–1.50), while obese women (BMI ≥ 30) had an 
RR of 2.54 (95% CI: 2.11–3.06).12 In a 2015 meta-analysis of 40 studies involving 32,281,242 participants that 
looked at the effect of different BMI ranges on endometrial cancer, overweight patients had an RR of 1.34 (95% 
CI: 1.20–1.48) and an OR of 1.43 (95% CI: 1.30–1.56), while obese patients had an RR of 2.54 (95% CI: 2.27–
2.81) and an OR of 3.33 (95% CI: 2.87–3.79).13 A pool-analysis of three case-control hospital studies in Italy 
and Switzerland revealed that women with a BMI of 35 or higher had an OR of 5.73 (95% CI: 4.28–7.68). 
When that analysis looked at the OR for BMI ranges of less than 18.5, 18.5 to less than 25, 25 to less than 30, 
30 to less than 35, and 35 or higher, the OR increased for increments of BMI of 1 (OR: 1.10, 95% CI: 1.09–
1.12) and increments of 5 (OR: 1.63, 95% CI: 1.52–1.750).14 Together, these large meta-analyses provide strong 
evidence for the increased risk of endometrial cancer with increasing BMI. 
 
Uterine sarcoma risk also appears to be associated with BMI. One team examined pooled data from the 
Epidemiology of Endometrial Cancer Consortium, which reported that obesity increased endometrial stromal 
sarcoma, resulting in an OR of 1.74 (95% CI: 1.03–2.93), whereas this effect was not seen for uterine 
leiomyosarcoma.15 
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Diet 
 

A broad range of dietary factors have been examined for their impact on endometrial cancer risk. The literature 
review did not find any high-level evidence for the impact of diet on sarcomas of the uterus. 
 

GLYCEMIC INDEX (GI) AND GLYCEMIC LOAD (GL) 
 

A particularly large number of studies have looked at the effect of GI, GL, and dietary carbohydrates on 
endometrial cancer risk, as epidemiology studies have implicated diabetes in increasing uterine cancer risk. GI 
is a score assigned to food based on how significantly it increases blood sugar, while GL measures the rise in 
blood sugar based on the number of carbohydrates in one serving of that food. GL is felt to be a better indicator 
than GI of how a food will affect blood sugar. A meta-analysis by Mulholland et al revealed that women who 
consumed high GLs (a measure of carbohydrate quality and quantity) had an RR of endometrial cancer of 1.20 
(95% CI: 1.06–1.37), which was further increased in obese (BMI ≥ 30) women (RR: 1.54, 95% CI: 1.18–
2.03).16 An updated meta-analysis with additional United States and Italian data again showed no effect of GL, 
while high GI was associated with an increased risk of endometrial cancer (RR: 1.19, 95% CI: 1.06–1.34).17 A 
similar result was seen with another meta-analysis that included the Australian National Endometrial Cancer 
study; it found that high GI intake was associated with an RR of 1.21 for endometrial cancer (95% CI: 1.09–
1.33).18 A 2014 U.S. prospective study (the Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial) 
found conflicting results, revealing an inverse relationship between GL and endometrial cancer risk (hazard 
ratio [HR]: 0.63, 95% CI: 0.46–0.84). That study used a questionnaire, so the authors proposed that the finding 
might have resulted from underreported energy consumption, which is common in overweight and obese 
patients, or from confounding factors of other dietary patterns.19 In general, the data appear to support that high 
GI, but not GL, significantly increases endometrial cancer risk. 
 

SOY AND ISOFLAVONES 
 

Dietary soy has been studied frequently, as it contains a high concentration of isoflavones, also known as plant 
phytoestrogens, which have been proposed to increase hormone-driven cancers because of their similarity to 
human estrogen. Phytoestrogens are commonly consumed in a regular diet and used in supplements to alleviate 
postmenopausal vasomotor symptoms. The results of studies have been contrary to the original hypothesis and 
mechanism, as the majority of studies have shown a decreased risk of endometrial cancer with soy intake. When 
examining isoflavone soy protein supplementation, an RCT revealed that women who consumed soy daily over 
a 3-year period had no significant difference in endometrial hyperplasia or endometrial cancer than those who 
did not, but they did show a trend toward an inverse correlation.20 A meta-analysis of seven epidemiologic 
studies revealed an OR of 0.70 for endometrial cancer in women with the highest soy intake (95% CI: 0.57–
0.86),21 which was corroborated by additional meta-analyses in both non-Asian and Asian populations.22,23 In 
the United States, specifically, a case-control study of 500 White, Latina, and African American women 
diagnosed with endometrial cancer showed that women with the highest-quartile intake of dietary isoflavones 
had an OR of 0.59 (95% CI: 0.37–0.93).24 The proposed mechanism for the decrease in endometrial cancer risk 
is that phytoestrogens competitively bind estrogen receptors without causing a strong estrogenic response, 
blocking biological estrogen from inducing cell growth and proliferation. 
 

FAT 
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The impact of dietary fat on endometrial cancer has been studied, with various findings. The Women’s Health 
Initiative (WHI) Dietary Modification RCT examined the effects of low-fat diet on cancers. It found no 
association between consumption of a low-fat diet over 8 years and endometrial cancer.25 A large meta-analysis 
in 2015 by Wu et al of 14 epidemiological studies found no significant effect on endometrial cancer risk related 
to dose-response dietary saturated, monosaturated, and polyunsaturated fatty acid consumption.26 A 2016 meta-
analysis of 7 cohort and 14 case-control studies found a dose-response effect of saturated fat on endometrial 
cancer risk (OR: 1.3, 95% CI: 1.0–1.7); the authors proposed that this finding was driven by the addition of a 
large case-control study accounting for about 10% of the weight in the analysis and the correction of saturated 
fat intake with energy intake.27 Consumption of fatty fish (eg, salmon and herring), which contains omega-3 
fatty acids, was inversely associated with endometrial cancer risk in Swedish women eating the highest amount 
of fatty fish (a median of two servings per week) (OR: 0.6, 95% CI: 0.5–0.8; P = .0002).28 A 2017 meta-
analysis of 16 studies revealed a null association with overall fish intake. However, when that analysis looked at 
subgroups, total fish intake in European studies showed an inverse relationship with endometrial cancer (RR: 
0.9, 95% CI: 0.84–0.97), as did consumption of fish high in omega-3 fatty acids, with an RR of 0.79 to 0.85, 
depending on the type of omega-3 (eicosapentaenoic acid: 95% CI: 0.61–1.04, docosahexaenoic acid: 95% CI: 
0.64–1.11), while studies performed in Asia showed a higher risk of endometrial cancer with fish consumption 
(RR: 1.15, 95% CI: 1.10–1.21). The authors proposed that the geographic differences might be secondary to 
fish preparation methods, because Asian countries are more likely to deep fry or salt-dry their fish.29 Overall, 
the evidence supports that saturated fat can increase the risk of endometrial cancer, while omega-3 fatty acid 
consumption can decrease the risk.  
 

CAFFEINE/COFFEE 
 

Coffee intake has been examined for endometrial cancer risk because it is known to contain antioxidants. A 
2007 meta-analysis of coffee drinkers versus non-coffee-drinkers reported a decreased risk of endometrial 
cancer (RR: 0.8, 95% CI: 0.68–0.94), which was dose-dependent, with the heavy coffee drinkers (from two to 
seven cups per day, depending on the study) receiving additional benefit (RR: 0.64, 95% CI: 0.48–0.86).30 This 
finding was supported by a 2012 meta-analysis of 16 studies that revealed a pooled RR of 0.71 for endometrial 
cancer among those with the highest coffee intake (95% CI: 0.62–0.81); the meta-analysis also showed a dose-
dependent, inverse relationship between coffee consumption and endometrial cancer risk.31 This decrease in 
endometrial cancer risk was seen in both premenopausal women (RR: 0.80, 95% CI: 0.72– 0.89) and 
postmenopausal women (RR: 0.76, 95% CI: 0.69–0.83) in a 2017 meta-analysis.32 Interestingly, a meta-analysis 
looking at dose-response of coffee consumption found that women consuming decaffeinated coffee also had a 
lower risk of endometrial cancer (RR: 0.77, 95% CI: 0.63–0.94), although they had less benefit than caffeinated 
coffee drinkers (RR: 0.66, 95% CI: 0.52-0.84).33 These findings challenge the thought that caffeine itself 
decreases endometrial cancer risk. Generally, coffee-drinking appears to decrease endometrial cancer risk. 
 

GENERAL DIET 
 

Studies have commonly looked at a variety of dietary factors and patterns in endometrial cancer risk, with 
varying results. One 2007 meta-analysis showed that consumption of vegetables appears to decrease 
endometrial cancer risk modestly (RR: 0.71, 95% CI: 0.55–0.91), while fruit does not.34 However, a 2018 meta-
analysis showed conflicting results of vegetable fiber intake between case-control and the overall analysis.35 
While there is some evidence that vegetable intake decreases endometrial cancer, it is more likely that overall 
diet plays a larger role. 
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A pooled case-control study found that women who adhered to a Mediterranean diet (high in vegetables, fruits, 
nuts, cereals, legumes, and fish and low in dairy and meat products) had an OR of 0.43 of endometrial cancer 
(95% CI: 0.34–0.56).36 The finding was thought to be secondary to foods rich in phytochemicals, fiber, 
unsaturated fatty acids, and antioxidants. This dietary approach was supported by the largest dietary meta-
analysis to date, performed by Si et al in 2017, which included 27 studies comparing a healthy diet (high in 
vegetables, fruits, whole grains, olive oil, fish, poultry, and low-fat dairy) with a Western-style diet (high in red 
meat and processed meat, refined grains, sweets, high-fat dairy, and potatoes and low in fruits and vegetables). 
That study found that women who reported the highest adherence to a healthy diet had a decreased risk of 
endometrial cancer (OR: 0.74, 95% CI: 0.62–0.88; P = .0008).37 This finding was supported by another meta-
analysis in 2020.38   
 
Together, the literature shows that a healthy diet, and a Mediterranean diet in particular, is associated with 
decreased risk of endometrial cancer. Healthy diets often include soy and isoflavones, coffee, omega-3 fatty 
acids, and low-saturated fats along with fruits and vegetables, which all have evidence for reducing overall risk 
of endometrial cancer. 
 

Smoking 
 
While smoking has usually been found to increase the incidence of other cancers, there is evidence that the risk 
of endometrial cancer decreases in women who smoke. A meta-analysis by Zhou et al looked at 10 prospective 
studies and 24 case-control studies of ever-smokers. It showed an inverse relationship between smoking and 
endometrial cancer, with a reduced RR of 0.81 (95% CI: 0.74–0.88) in the prospective studies and an OR of 
0.72 (95% CI: 0.66–0.79) in the case-control studies. The findings held true for current and former smokers. 
Interestingly, the risk reduction was seen only in postmenopausal women in the meta-analysis, and the inverse 
association between smoking and endometrial cancer was the strongest in the US population. Risk reduction 
was greatest in postmenopausal women who smoked and used hormone therapy (HT; RR: 0.45, 95% CI: 0.29–
0.70) versus nonusers (RR: 0.65, 95% CI: 0.51–0.84). Overall, the studies included showed various effects of 
smoking on endometrial cancer in premenopausal women, increasing risk in some, decreasing in others, and 
ultimately having no significant effect in the meta-analysis.39 A pooled case-control study showed that 
postmenopausal women who were obese had a further increased risk reduction with current smoking (OR: 0.47, 
95% CI: 0.27–0.81).40 The data support the idea that smoking decreases the risk of endometrial cancer and is 
particularly significant in women with higher BMI. 
 

Alcohol 
 
Overall, alcohol consumption has not been shown to be a significant risk factor for any type of uterine cancer, 
although there have been some mixed results based on amount of alcohol consumption. In a meta-analysis of 20 
case-control studies and 7 cohort studies totaling 13,120 cases across North America Europe, and Asia, 
nondrinkers and low drinkers had the same risk as drinkers. Even heavy drinkers (> 14 drinks per week) did not 
have a significant increase in endometrial cancer risk (RR: 1.12, 95% CI: 0.87–1.45).41 These results were 
corroborated by other meta-analyses that showed that neither dose nor type of alcohol was associated with 
endometrial cancer risk.37,42,43  
 

Physical Activity 
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High levels of physical activity have been hypothesized to help decrease the risk of many types of cancer, 
secondary to decreased overall inflammation, decreased insulin resistance, and decreased sex steroids, 
regardless of whether weight loss occurs. A 2015 meta-analysis of 33 studies revealed a reduced risk of 
endometrial cancer (RR: 0.69, 95% CI: 0.52–0.91) in overweight and obese women with high levels of activity 
but no reduction in risk for normal-weight women.44 Another large meta-analysis in 2020 of 80 publications 
showed an association between higher lifetime physical activity and reduced endometrial cancer risk (RR: 0.77, 
95% CI: 0.67–0.88); the risk reduction did not change when adjusted for BMI.45 The National Surgical 
Adjuvant Breast and Bowel Project Breast Cancer Prevention Trial, which randomized women at high risk for 
breast cancer to tamoxifen versus placebo, was able to look at the impact of behavioral factors on uterine cancer 
incidence; it showed no increase in endometrial cancer risk with smoking or alcohol use, but found a 70% 
greater risk of endometrial cancer among women with low or no activity (P = .026, HR: 1.73, 95% CI: 1.07–
2.80).3 There is strong evidence that high levels of physical activity reduce endometrial cancer risk, with 
particularly potent effects for women who are obese. 
 
What hormonal factors are risk factors for uterine cancer? How strong are these risks? 
 
As the majority of uterine cancers are hormonally driven, there has been great interest in investigating hormonal 
factors and their role in uterine cancer risk. Studies have examined lifetime length of exposure to endogenous 
hormones and exogenous hormones. Anovulation and the use of tamoxifen have also been examined, as these 
have been shown to lead to overgrowth of the endometrium.  
 

Endogenous Hormone Exposure 
 
Exposure to endogenous hormones varies depending on the age of menarche, age of menopause, parity, timing 
of parity, and the interval between births. It has been hypothesized that longer and more continuous exposure to 
normal physiologic, postpuberty, and premenopausal endogenous hormones could increase the risk of uterine 
cancer, especially endometrial cancer. A 2015 meta-analysis of eight studies examined the role of the age of 
menarche in endometrial cancer risk; it found that women who underwent menarche in the oldest category had a 
small but statistically significant decreased risk of endometrial cancer (RR: 0.96, 95% CI: 0.94–0.98) when 
compared with the youngest category.46 A similar finding was reported by the Epidemiology of Endometrial 
Cancer Consortium, which pooled data to examine risk factors for uterine sarcomas. That study revealed that 
older age of menarche (≥15 years vs <11 years) was inversely associated with uterine sarcoma risk (OR: 0.70, 
95% CI: 0.34–1.44).15  
 
Age of menopause in relation to endometrial cancer has been controversial. However, the largest study—a 
meta-analysis of 18 articles in 2019—revealed an RR of endometrial cancer of 1.89 (95% CI: 1.58–2.26) for 
women with the highest age of menopause compared with the lowest. The association of endometrial cancer 
risk with age of menopause became positive among women who reached menopause after age 46.5 years.47 
 
The idea that earlier menarche and late menopause are positive risk factors for endometrial cancer is also 
supported by a population-based, case-control study by Xu et al, which primarily showed that pregnancy 
decreases endometrial cancer risk, and the risk decreases further with more pregnancies.48 A large cohort study 
using the Swedish Cancer Registry assessed the effect of the age of parity or first birth on endometrial cancer 
risk; it broke down subjects by age (grouped into 5-year intervals). The study revealed that increasing age of 
parity increased endometrial cancer risk substantially; women ages 35–39 at first parity had the highest risk 
(RR: 9.14, 95% CI: 3.33–25.05) when compared with women who gave birth before age 19.49 A pooled analysis 
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of 17 studies reported a pooled OR per 5-year increase in age at last birth of 0.87 (95% CI: 0.85–0.90); women 
age 40 or older at the time of their last birth had a 44% decreased risk of endometrial cancer.50 These data 
together show that women who have had longer, uninterrupted exposure to endogenous female hormones have a 
higher risk of endometrial cancer. The data for uterine sarcoma risk are minimal, but there is evidence to 
support that the risk of uterine sarcoma is decreased with older age of menarche. 
 
Exposure to higher levels of endogenous testosterone has been investigated because of the potential role of 
androgen receptors in some types of endometrial cancer and the potential for the endometrium to aromatize 
testosterone into estradiol. The European Prospective Investigation into Cancer and Nutrition designed a 
prospective, nested, case-control study examining circulating levels of sex hormones in postmenopausal women 
(247 incident endometrial cancers and 481 controls).51 This 2008 study revealed an endometrial cancer OR of 
2.05 (95% CI: 1.23–3.42) for women with the highest versus lowest tertile of free testosterone levels, which 
was attenuated somewhat but not fully by BMI (OR: 1.74, 95% CI: 1.02–2.96). When adjusted for estrone and 
estradiol levels, the association between free testosterone and endometrial cancer risk was no longer significant. 
These results were similar to a 2019 WHI study (OR: 1.91, 95% CI: 1.12–3.24), with a similar attenuation when 
adjusted for estrogen levels.52 A 2016 prospective, case-control study nested within three large cohorts (161 
cases and 303 controls) examined circulating androgens and the risk of endometrial cancer in both 
premenopausal and postmenopausal women; this study also showed that women age 55 or older at diagnosis 
had a BMI-adjusted endometrial cancer OR of 2.08 (95% CI: 1.25–3.44, P = .005) for a doubling in testosterone 
levels, which was not seen in younger, premenopausal women.53 One of the proposed mechanisms for this 
increased risk is the possible increased peripheral production of estrogens from testosterone in the 
postmenopausal years.  
 

Testosterone Therapy 
 
Less is known about the impact of testosterone therapy on endometrial cancer risk. A study of the endometrium 
in transgender men following androgen therapy showed either endometrial atrophy or inactivity in the 
hysterectomy specimens of all 32 patients.54 Another study showed that at least 45% of patients treated with 
testosterone had endometrial atrophy.55 Testosterone therapy’s effect on the endometrium has also been studied 
in postmenopausal cisgender women who used testosterone for a year to boost libido without estrogen; these 
women had more bleeding episodes, which were found to be secondary to atrophy, with no cases of hyperplasia 
or carcinoma.56 While there are theoretical risks about the conversion to estrogen, there is minimal evidence that 
testosterone has a stimulatory effect on the endometrium. 
 

Infertility 
 
Infertility is difficult to study in relation to the risk of cancer, as the cause of infertility is multifactorial in 
nature, and anovulation, low BMI, obesity, and other health conditions all play a role in the inability to 
conceive. A review article on risk factors for endometrial cancer reported on a pooled analysis of 14 studies and 
showed an elevated risk of endometrial cancer in women reporting infertility (OR: 1.76, 95% CI: 1.65–2.00), 
but there was no attempt to elucidate a cause.57 Fertility drugs have been proposed to increase uterine cancer, as 
many are hormonal. In 2016, the American Society for Reproductive Medicine reported no significant 
relationship between infertility treatment and endometrial cancers, labeling the evidence as grade B.58 Little is 
known about the impact of infertility on uterine sarcomas, although one cohort study of 29,700 patients in an in 
vitro fertilization clinic reported four uterine sarcomas among infertile women who did not undergo in vitro 
fertilization, which was a larger number than expected.59 There is some evidence that infertility may increase 
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endometrial cancer and uterine sarcomas, but more research is needed to determine the relationship between 
cancer and infertility itself versus confounding factors. 
 

Hormone Therapy 
 
As HT became more popular in the 1990s, there was great interest in studying its effects on endometrial cancer 
risk, because the endometrium is known to be responsive to female hormones. A systematic review of 28 
studies found an increased risk of endometrial cancer with estrogen alone; the review did not show the data 
from the included RCTs, as the results had very large confidence intervals.60 The review reported on a meta-
analysis from 1995 that showed an RR of 2.3 for unopposed estrogen HT users versus never-users (95% CI: 
2.1–2.5), which increased with 10 years of use to an RR of 9.5 and persisted for at least 5 years with an RR of 
2.3.61 The systematic review included a study in which 55% of users of unopposed estrogen discontinued 
treatment because of endometrial hyperplasia at 3 years.60 The Mayo Clinic Rochester Epidemiology Project 
case-control study reported an endometrial cancer OR of 2.18 (95% CI: 1.07–4.45) for women who used 
unopposed estrogen for more than 6 months when compared with nonusers; there was no increased risk with 
combined HT in that population.62 Therefore, the evidence of increased endometrial cancer risk with estrogen-
only HT became convincing enough that this regimen is rarely used today in women with a uterus. 
 
Progestin medications were added to the estrogen regimens to protect the endometrium. Numerous regimens 
have been used over the years, with the current most common regimens being continuous versus sequential 10-
day regimens of progesterone. Combined HT risk has been examined, comparing sequential and continuous 
regimens, to determine the effects on endometrial cancer risk. In this context, “sequential” or “cyclic” combined 
HT includes monthly HT, in which progestins are taken at least 7 days per month, and long-interval cyclic HT, 
in which progestin is taken for at least 7 days every 3 months. Examination of the WHI RCT data revealed 
fewer endometrial cancers in postmenopausal women (ages 50–79) taking combined continuous HT than in 
those taking placebo (HR: 0.65, 95% CI: 0.48–0.89).63 A review of HT and cancer risks included a case-control 
study of women who used sequential HT (progestins <7 days/month) as opposed to continuous combined HT 
and had an RR of endometrial cancer of 1.87 (P = .0004). Women who used unopposed estrogen in this study 
had an RR of endometrial cancer of 2.17 (P < .0001) compared with those using continuous combined HT.64 A 
systematic review by Tempfer et al of 31 publications showed a decreased risk of endometrial cancer in patients 
taking continuous combined HT compared with never-users of HT, with HR ranging from 0.24 to 0.71. 
Endometrial cancer was significantly increased with sequential, combined HT use in 6 of 12 studies (OR/HR: 
1.38–4.35); these sequential studies included both monthly and long-interval sequential progestin use, with 
increased endometrial cancer risk if progestins were not used at least 10 days each month compared with 
continuous HT and never-users. Estrogen-only users had an increased risk similar to the risk with sequential 
HT, with 9 of 12 studies having ORs or HRs of 1.45 to 4.46.65 Because of these findings, long-interval progestin 
regimens are not endorsed today. 
 
The method of delivery of combined HT has also been studied. A randomized, multicenter, clinical trial 
examined the effects of continuous combined HT, comparing delivery of estrogen and progestin through a 
transdermal patch with an oral combined pill for 96 weeks. Neither group of women had any cases of 
endometrial cancer or hyperplasia, indicating that both delivery methods worked well for protection of the 
endometrium through combined hormone treatment.66 There is some evidence that micronized progesterone 
may not provide enough endometrial protection; a French cohort study of 65,630 women reported an HR of 
2.66 (95% CI: 1.87–3.77) in women who used micronized progesterone for more than 5 years, compared with 
never-users. No increased risk of endometrial cancer with combined HT with other progestin derivatives was 
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seen.67 A review by Pinkerton et al on the effect of vaginal estrogen used for genitourinary symptoms of 
menopause on endometrial cancer risk referenced the WHI cohort study and showed no statistically different 
levels of endometrial cancer in vaginal estrogen users.68 There are some conflicting data reported in the review, 
but overall, the authors report relative safety of vaginal estrogen in terms of endometrial cancer risk. 
 
BMI has been shown to modify the risk of endometrial cancer with HT use significantly. A meta-analysis of 24 
studies revealed that combined HT was protective in women with increased BMIs. Never-users of HT had an 
RR per 5 kg/m2 of 1.90 (95% CI: 1.57–2.31) for endometrial cancer, compared with an RR of 1.18 per 5 kg/m2 
(95% CI: 1.06–1.31) for women who used HT. For women with extreme obesity (BMI = 42), the RR was 20.70 
(95% CI: 8.28–51.84) for never-users of HT compared with HT users.69 Overall, combined HT, especially in a 
continuous fashion, has strong evidence for decreasing endometrial cancer risk, with larger decreases in risk 
associated with increasing BMI. 
 

Tamoxifen Use 
 

Tamoxifen use appears to increase endometrial cancer risk, although other factors affect the magnitude of the 
risk. This increased risk is not surprising, as tamoxifen stimulates the endometrium as an estrogen receptor 
agonist in the uterine cavity. A meta-analysis of extended-use tamoxifen (10 years rather than 5 years) increased 
the RR of endometrial cancer to 2.29 (95% CI: 1.6–3.28).70 The risk of endometrial cancer in women younger 
than 50 who took tamoxifen for 5 years was low (RR: 1.19, 95% CI: 0.53–2.65; P = .6) compared with those 
who took a placebo, according to three breast cancer prevention trials.71 In a Markov model of 5 years of 
tamoxifen use on survival among 50-year-old postmenopausal women, the associated gain in life expectancy 
was 1–4 months shorter in women with a uterus. If the risk of endometrial cancer was modeled for 5 years after 
ending tamoxifen treatment, use of tamoxifen led to losses or decreased gains in life expectancy, only showing 
gains of 1 additional year of life in the women at the highest risk for breast cancer.72 
 
In terms of uterine sarcoma risk, the National Surgical Adjuvant Breast and Bowel Project trials showed an 
increase in uterine sarcomas among women taking 5 years of tamoxifen, with 10% of total uterine malignancies 
being sarcomas, compared with a normal incidence of one to two cases per 100,000; 9 of the 12 sarcomas were 
carcinosarcomas.73 An examination of the National Cancer Institute’s Surveillance, Epidemiology, and End 
Results program incidence data showed that women treated with tamoxifen had an observed-to-expected rate of 
malignant mixed Mullerian tumors of 4.62 (95% CI: 1.85–2.32).74 This finding identified enough of a risk of 
uterine sarcoma that the U.S. Food and Drug Administration issued a “black box” warning for tamoxifen in 
2002.75 Although tamoxifen has significant benefits for breast cancer treatment and prevention, the evidence 
supports an increased risk of endometrial cancer and uterine sarcoma with its use. Therefore, judicial use is 
recommended. 
 
What family health history factors are risk factors for uterine cancer? How strong are these risks? 
 
The literature review assessed the main genetic cancer syndromes associated with a higher risk of uterine cancer 
and whether there is evidence for an increased risk in women with a family history of uterine cancer without a 
known mutation. While the review identified numerous polymorphisms proposed to be associated with uterine 
cancer,76 there was not enough evidence to report on the incidence of uterine cancer other than in the known 
genetic predisposition syndromes. However, the body of evidence is likely to expand as more studies in genetics 
and more pedigrees are performed, thanks to decreased costs and increased access to genetic testing. 
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Genetic Susceptibility 
 

NCCN provides the most up-to-date reviews on genetic cancer risk for uterine cancer.77,78,79 NCCN reported 
that 5% of patients with endometrial cancer have germline genetic mutations, and these cancers tend to occur 
10–20 years before sporadic cancer.77 Therefore, screening for genetic mutations should be considered in 
women younger than 50 at diagnosis in particular and offered to all women with endometrial cancer. NCCN 
recommends universally offering tumor testing for defective DNA mismatch repair (MMR) 
immunohistochemistry along with microsatellite instability (MSI) testing of all endometrial cancers and 
endometrial sarcomas. Screening is not usually recommended for carcinosarcomas (considered high-grade 
epithelial tumors). 
 

LYNCH SYNDROME 
 
Lynch syndrome is caused by germline mutations in MMR genes (MLH1, MSH2, MSH6, PMS2, and EPCAM). 
Table 1 describes the risk of endometrial cancer associated with each of the gene mutations of Lynch 
syndrome.78 Families with this cancer predisposition syndrome were originally identified by the Bethesda and 
Amsterdam criteria, which have been revised over the years and now include family history of 
colorectal/gastrointestinal tract, endometrial, ovarian, pancreatic, urinary tract, and brain cancers. 
 
Table 1. Lynch Syndrome and Risk of Endometrial Cancer 
Gene Average 

Age (y) 
Lifetime Risk 
of Endometrial 
Cancer† 

NCCN Recommendations* 

MLH1 49 34–54% • Endometrial biopsy every 1–2 y at age 
30–35 

• Consider hysterectomy when 
childbearing is complete 

 

MSH2/EPCAM 47–48 21–57% 
MSH6 53–55 16–49% 
PSM2 49–50 13–26% 

*Senter L, Clendenning M, Sotamaa K, et al. The clinical phenotype of Lynch syndrome due to germ line 
PMS2 mutations. Gastroenterology. 2008;135:419-28 
Ten Broeke SW, van der Klift HM, Tops CMJ, et al. Cancer risks for PMS2-associated Lynch syndrome. J Clin 
Oncol 2018;36:2961-2968. 
Suerink M, et al. An Alternative Approach to Establishing LJnbiased Colorectal Cancer Risk Estimation in 
Lynch Syndrome. Genet Med, 2019; 21 ;2706-2712. 
Moller P, Seppala TT, Bernstein l, et al. Cancer risk and survival in path MMR carriers by gene and gender up 
to 75 years of age: a repolt from the Prospective Lynch Syndrome Database. Gut 2018;67:1306-1316. 
Moller P, Seppala T, Bernstein l, et al. Cancer incidence and survival in Lynch syndrome patients receiving 
colonoscopic and gynaecological surveillance: first report from the prospective Lynch syndrome database. Gut  
2017;66:464-472 
Dominguez-Valentin M, Sampson J, Seppälä T, et al. Cancer risks by gene, age, and gender in 6350 carriers of 
pathogenic mismatch repair variants: findings from the Prospective Lynch Syndrome Database. Genet Med 
2020;22:15-25. 
†National Comprehensive Cancer Network. Genetic/familial high-risk assessment: Colorectal, version 1.2020. 
https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf. Updated 2020. Accessed December 
3, 2020. 
 

https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf
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In a meta-analysis by Coletta et al, BMI and weight changes were not found to be associated with increased risk 
of endometrial cancer among those with Lynch syndrome, but multivitamin use did decrease endometrial cancer 
risk. This finding that BMI is not associated with increased risk of endometrial cancer in people with Lynch 
syndrome directly opposes the finding that high BMI increases the risk of endometrial cancer in the general 
population.80 
 

 COWDEN SYNDROME 
 
Cowden syndrome involves increased risk of endometrial cancer, colon cancer, and thyroid cancer. The major 
criteria include breast cancer, endometrial cancer, follicular thyroid cancer, gastrointestinal hamartomas, 
macrocephaly (>97th percentile), Lhermitte-Duclos disease, macular pigmentation of glans of penis, and 
multiple mucocutaneous lesions. There are numerous minor criteria. Before the availability of genetic testing, 
the diagnosis of Cowden syndrome required a combination of major and minor criteria. Overall, women with 
pathogenic variants or mutations of PTEN have a 5–10% lifetime risk of endometrial cancer.81 To manage the 
endometrial cancer risk among these women, NCCN recommends consideration of endometrial biopsy every 1–
2 years starting at age 35. Routine transvaginal ultrasonography is not recommended as a screening tool in 
premenopausal women. Women with Cowden syndrome might want to consider a hysterectomy upon 
completion of childbearing.79 
 

PEUTZ-JEGHERS SYNDROME  
 

Peutz-Jeghers syndrome has been identified in families with hamartomatous polyps of the entire gastrointestinal 
tract along with pigmented macules of the mucous membranes. Patients with Peutz-Jeghers syndrome are at 
increased risk of gastrointestinal tract cancers and cancers of the female organs, including the uterus. NCCN 
reports that the risk of uterine cancer risk with a pathogenic variant of STK11 is 9%82 and recommends a yearly 
pelvic exam and Pap test starting at ages 18–20 years, mostly because of the risk of benign sex cord/Sertoli cell 
tumors and cervical adenoma malignum.78 The type of uterine cancer usually associated with Peutz-Jeghers 
syndrome is endometrial carcinoma.  
 

LI-FRAUMENI SYNDROME 
 

Li-Fraumeni syndrome is a rare disorder linked to a pathogenic mutation in the tumor suppressor gene TP53 
that confers almost a 100% risk of cancer in affected patients. It is associated with soft tissue sarcoma, 
osteosarcoma, premenopausal breast cancer, gastrointestinal cancers, adrenocortical cancer, brain tumors, and 
hematologic cancers. There is no defined risk of uterine cancer according to NCCN.79 However, there is a 15% 
lifetime risk of sarcomas, including leiomyosarcoma. No studies look specifically at the risk of endometrial 
cancer in Li-Fraumeni syndrome, but the definition of Li-Fraumeni syndrome has expanded as genetic testing 
has increased. With the consideration of additional cancers as “core indicators” of Li-Fraumeni syndrome, 
future research might better quantify risk. While there are no specific recommendations for uterine cancer 
screening with Li-Fraumeni syndrome, NCCN recommends that patients undergo annual whole-body MRI 
starting at diagnosis.79 

 
BRCA1 AND BRCA2 PATHOGENIC VARIANTS 
 

There is a paucity of data on whether BRCA1 and BRCA2 pathogenic variant carriers have an increased risk of 
serous uterine cancer. A small study involving 22 Jewish patients diagnosed with uterine serous cancer found 
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that 27% had a germline mutation in BRCA1 or BRCA2, which is greater than the 1-in-40 prevalence of the 
gene.83 A retrospective study of 199 Ashkenazi Jewish patients with endometrial cancer showed no increased 
risk of endometrial cancer with any of the three founder BRCA mutations.84 NCCN reports that limited data 
suggest a slightly increased risk of serous uterine cancer among women with BRCA1 pathogenic variants.79 
NCCN recommends further evaluation of this risk and that providers discuss risks and benefits of hysterectomy 
at the time of a risk-reducing bilateral salpingo-oophorectomy, mostly secondary to the reduced breast cancer 
risk of estrogen-only HT as compared with combined HT. The SGO stated that there is no clear increased risk 
of uterine serous cancer with BRCA1.2 At this time, there is insufficient evidence to support an increased risk of 
BRCA1 or BRCA2 pathogenic variants with uterine cancer risk, although the association will be better 
elucidated as genetic studies become more common. 
 

RETINOBLASTOMA 
 

Survivors of retinoblastoma have an excess of second malignancies, frequently sarcomas. These malignancies 
includes leiomyosarcoma, the most common type of sarcoma in retinoblastoma survivors. Patients with a 
hereditary RB1 mutation have a higher risk of uterine leiomyosarcoma specifically. In a cohort study involving 
525 women with hereditary retinoblastoma and 762 women with nonhereditary retinoblastoma, an excess risk 
of leiomyosarcoma of 3.9 per 10,000 women was found in those with hereditary retinoblastoma, which 
increased with age. These women had a cumulative risk of uterine leiomyosarcoma of 3.2% (95% CI: 1.0–8.0). 
The average age of diagnosis was 41.4 years, while in the general population, uterine leiomyosarcomas tend to 
appear between ages 50 and 70.85 
 

Family History of Endometrial Cancer 
 
A systematic review and meta-analysis of 16 studies revealed an increased risk of endometrial cancer for those 
with a first-degree relative with a history of endometrial cancer; these women had a pooled RR of 1.82 (95% 
CI: 1.65–1.98). Three of the studies included attempted to exclude Lynch syndrome families (on the basis of 
clinical criteria and MMR/MSI), yet all three still reported a significant association with a family history of 
endometrial cancer but not those with colorectal cancer. There was also no association of family history of 
breast, ovarian, or cervical cancer with endometrial cancer risk.86  
 
What prior health history factors are risk factors for uterine cancer? How strong are these risks? 

 
Prior health history plays a significant role in uterine cancer risk. A history of ovarian cancer has been 
examined as a risk factor, but there is no clear evidence that it is associated with increased risk of uterine cancer 
except in women who have a hereditary mutation. 
  

Diabetes and Hypertension Risk 
 
Diabetes mellitus and hypertension are often studied together, as patients often have both conditions. Diabetes 
is frequently a confounder of studies, so it is often examined as an independent variable in disease, including 
uterine cancer. A large 2014 meta-analysis and systematic review of 24 studies that examined the incidence of 
endometrial cancer found that women with diabetes had an RR of endometrial cancer of 1.89 (95% CI: 1.46–
2.45) compared with women without diabetes.87 This finding added to an earlier meta-analysis of 16 studies in 
which 12 studies showed an increased risk of endometrial cancer in women with diabetes (summary RR: 2.10, 
95% CI: 1.75–2.53).88 This meta-analysis included three studies examining the effect of type 1 diabetes on 
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endometrial cancer risk and found a summary RR of 3.15 (95% CI: 1.07-9.29).88 A 2019 systematic review and 
meta-analysis reported that 14 out of 22 studies showed a statistically significant increased risk of diabetes with 
endometrial cancer risk (RR: 1.72, 95% CI: 1.48–2.01).89 A 2015 systematic review and meta-analysis by 
Hernandez et al of 25 studies looking at insulin resistance found that women with endometrial cancer had 
higher fasting insulin levels in 13 of those studies (mean difference: 33.94 pmol/L, 95% CI: 15.04–52.85); C-
peptide levels were also higher in women with endometrial cancer (mean difference: 0.14 nmol/L, 95% CI: 
0.08–0.21).90 In summary, there is strong evidence that diabetes increases endometrial cancer risk. 
 
Uterine sarcoma risk is also associated with diabetes. Felix et al examined data from the Epidemiology of 
Endometrial Cancer Consortium and reported that a diagnosis of diabetes increased endometrial stromal 
sarcoma risk (OR: 2.28, 95% CI: 1.02–5.12).15  
 
Hypertension as an independent risk factor for endometrial cancer was studied in a systematic review and meta-
analysis of 25 papers, which found a summary RR of 1.61 (95% CI: 1.41–1.85); this study also examined 
confounding factors such as age, smoking, diabetes, BMI, HT, and reproductive factors and still found that 
hypertension was associated with endometrial cancer risk.91 Hypertension is often studied in conjunction with 
diabetes. The effect of diabetes and hypertension on the odds of endometrial polyps containing premalignant or 
malignant changes was examined in a meta-analysis of 10 studies; it found women with diabetes had an OR of 
2.43 (95% CI: 1.51–3.91) and women with hypertension had an OR of 2.36 (95% CI: 1.16–4.81).92 In general, 
both diabetes and hypertension increase endometrial cancer risk, and there is some evidence that diabetes 
increases endometrial stromal sarcoma. 
 

Metabolic Syndrome 
 
Metabolic syndrome is a group of risk factors that increase the risks for cardiovascular atherosclerotic disease 
and type 2 diabetes. These risk factors include abdominal obesity, dyslipidemia, impaired glucose metabolism, 
and increased blood pressure. Several meta-analyses looked specifically at the risk of endometrial cancer in 
women who met the criteria for metabolic syndrome. A systematic review and meta-analysis by Esposito et al 
of six studies showed that women with metabolic syndrome had an RR of 1.89 (95% CI: 1.34–2.67), but that 
analysis had significant heterogeneity among the studies, partially because of differences in the definition of 
metabolic syndrome.93 In a 2019 systematic review of eight articles, the authors determined that there was too 
much variability in the definition of metabolic syndrome to calculate a true RR.94 Thus, although metabolic 
syndrome likely increases the risk of endometrial cancer, high-level evidence does not exist to support such an 
assertation. 
 

Polycystic Ovarian Syndrome 
 
PCOS is diagnosed in women with two of the three Rotterdam criteria: oligomenorrhea/amenorrhea, 
hyperandrogenemia, and polycystic ovaries on ultrasonography. While there are numerous smaller studies on 
the impact of PCOS on endometrial cancer risk, both alone and in conjunction with other risk factors, one 
systematic review compared 14 studies. The final meta-analysis found five studies meeting criteria that showed 
that women with PCOS had an increased risk of endometrial cancer (OR: 2.89, 95% CI: 1.52–5.48).95 The 
increased risk of endometrial cancer with PCOS is thought to be secondary to anovulation, which prolongs 
exposure to unopposed estrogen, leading to hyperplasia.  
 

Pelvic Radiation  
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The literature review found one study that evaluated the National Cancer Institute’s Surveillance, 
Epidemiology, and End Results database for women who developed endometrial cancer after receiving pelvic 
radiation for cervical, vulvar, vaginal, colon, rectal, anal, and urinary system cancers. The study compared the 
results with those of women who had one of these cancers but did not receive pelvic radiation. In total, the study 
found 205 radiation-associated endometrial cancers and 1,001 sporadic endometrial cancers. Radiation-
associated endometrial cancers were found slightly earlier, at age 65, compared with the mean age of 68 (P = 
.007). The OR for developing radiation-induced endometrial cancer was three times as likely in African 
American women (P < .001). More than 75% of lesions in the radiation-induced endometrial cancers were 
nonendometrioid, with the most common histology being endometrial sarcomas (26.3%). Sarcomas were four 
times as likely in those with radiation-induced cancer than sporadic cancer, and clear cell/papillary serous 
cancers were twice as likely (P < .001). On average, radiation-induced endometrial cancers were more likely to 
be poorly differentiated, higher-grade cancers.96  
 

Uterine Pathology 
 

Uterine pathology with hyperplasia and endometrial polyps has been shown to significantly increase uterine 
cancer risk, while the presence of leiomyomas has not. Menopausal status affects the risk of uterine cancer 
associated with uterine pathology. A systematic review and meta-analysis by Lee et al of 17 studies found that 
postmenopausal women had a higher risk (5.4%) than reproductive-age women (1.7%) of polyps being 
premalignant or malignant (RR: 3.86, 95% CI: 2.92–5.11). Symptomatic postmenopausal women had an 
elevated risk of endometrial neoplasia when compared with asymptomatic postmenopausal women (RR: 3.36, 
95% CI 1.45–7.80).97 The finding that postmenopausal women are at higher risk for polyps containing 
malignancy than premenopausal women is supported by a 2019 systematic review and meta-analysis of 51 
studies; premenopausal women had a 1.12% risk of polyps containing malignancy while postmenopausal 
women had a 4.93% risk (chi-square difference: 397.21, P < .0001).98  
 
Another systematic review and meta-analysis of 37 studies showed that menopausal status prevalence ratio 
(prevalence ratio: 1.67, 95% CI: 1.48–1.89), age older than 60 years (prevalence ratio: 2.41, 95% CI: 1.84–
3.16), and tamoxifen use (prevalence ratio: 1.53, 95% CI: 1.06–2.21) increased risk of malignancy within an 
endometrial polyp. However, history of breast cancer and the size of the endometrial polyp were not associated 
with endometrial cancer risk within the polyp.99 Endometrial thickness is also related to risk of endometrial 
cancer in postmenopausal women, as it is evidence of probable hyperplasia or an existing malignancy. A meta-
analysis revealed that in asymptomatic postmenopausal women with an endometrial thickness of 11 mm or 
more, the RR of endometrial cancer or hyperplasia with atypia was 2.59 (95% CI: 1.66–4.05).100 Interestingly, 
in a small study of 27 women, pyometra was associated with underlying malignancy in 22.2% of cases.101  
 
The risk of uterine cancer with hyperplasia has been examined multiple times over the years along with 
attempts at different grading systems for hyperplasia. The 1994 World Health Organization (WHO) criteria use 
the classifications of simple and complex, atypical and nonatypical, which are a subjective evaluation of 
cytologic atypia. The newer International Endometrial Collaborative Group classification (2000) uses the 
designation of benign endometrial hyperplasia versus endometrial intraepithelial neoplasia (EIN), which is 
considered a premalignant lesion. EIN criteria are more stringent and can be obtained using objective 
computerized analysis (D-score) or subjective analysis. Evaluation of the two classification systems was 
performed in a systematic review and meta-analysis by Raffone et al. The meta-analysis included 12 studies 
using the WHO system, which found a pooled RR for progression to cancer of 8.74 (95% CI: 6.66–11.47). The 
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EIN subjective criteria yielded a pooled RR of 19.37 (95% CI 5.86–64.01), and the D-score criteria resulted in a 
pooled RR of 29.22 (95% CI 13.24–64.51). The differences between the D-score and WHO subgroup were 
significant, while the other differences were not. This study showed that the EIN D-score better predicted risk 
of cancer than the WHO system.102 
 
When the traditional WHO criteria are applied, atypical hyperplasia has been shown to be associated with high 
rates of occult endometrial cancer or progression to endometrial cancer. In a meta-analysis of concurrent 
endometrial cancer in women with atypical hyperplasia, 32.6% of women with atypical hyperplasia were found 
to have occult endometrial cancer (95% CI: 24.1– 42.4). Six studies in the meta-analysis assessed the risk of 
developing endometrial cancer in the future; together, they found an incidence rate of endometrial cancer in 
women with atypical hyperplasia of 82.3 per 1,000 person–years (95% CI: 39.3–172.6), equivalent to 8.2% per 
year.103 Complex versus simple nonatypical hyperplasia was examined in a meta-analysis of 12 studies, 
revealing that women with complex nonatypical hyperplasia had an OR of 6.02 of occult cancer (95% CI: 2.35–
15.42) and a pooled rate of coexistent cancer of 0.124 (95% CI: 0.084–0.181). Simple nonatypical hyperplasia 
had a rate of 0.020 of coexistent cancer (95% CI: 0.010–0.038).104 
 
No significantly consistent increased risk of uterine cancer has been found with endometriosis105 or 
adenomyosis106 among articles reviewed in meta-analyses. Uterine leiomyomas or fibroids do not carry a high 
risk of cancer. A review article on the risk of leiomyosarcoma at the time of morcellation of fibroids reported 
that the U.S. Food and Drug Administration determined that the risk of any uterine occult cancers in women 
undergoing hysterectomy or myomectomy ranged from 1 in 225 to 1 in 580, and the risk of leiomyosarcoma 
ranged from 1 in 495 to 1 in 1,100.107  
 
The evidence supports the increased rate of endometrial cancer with endometrial polyps and hyperplasia, 
although the amount of risk varies according to other confounding factors. This review did not find any high-
level studies examining the effect of uterine pathology on sarcoma risk. Smooth muscle tumors of uncertain 
malignant potential were ultimately not included in the review, as they are, by definition, rare tumors that are 
classified between benign leiomyoma and malignant leiomyosarcomas and, therefore, have a possibility of 
recurring as leiomyosarcoma. 
 

History of Breast or Ovarian Cancer 
 
This review did not reveal any high-level evidence for increased risk of uterine cancer in women with a history 
of ovarian cancer who did not have a genetic predisposition syndrome, but there was some evidence for 
increased risk of uterine cancer with a history of breast cancer. In a review of breast cancer in patients with type 
2 endometrial carcinoma, 9.7–32% of women had a personal history of breast cancer, and 29% had a family 
history of breast cancer. However, these findings are likely multifactorial, as pathogenic germline mutations and 
tamoxifen use could be confounding factors.108 In a 2006 retrospective, population-based, multicenter study of 
52,109 women with uterine corpus cancer, 1,922 had breast cancer; women with a history of breast cancer had 
higher rates of uterine papillary serous carcinoma (9.4% vs 6.3%; P < .001) and sarcoma (10.3% vs. 8.4%; P < 
.001).109 However, another systematic review and meta-analysis of 37 studies reported that history of breast 
cancer and the size of the endometrial polyps were not associated with endometrial cancer risk within the 
polyp.99 Thus, there is evidence that a history of breast cancer slightly increases the risk of uterine cancer, but 
the risk may be higher for developing type 2 endometrial carcinomas. 
 
RESEARCH GAPS 
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• Significant evidence exists only for topics that have been researched for decades. 
• There is limited information about the impact of lifestyle or prior health risks on genetic uterine cancer risk. 
• Because of the rarity of endometrial stromal sarcomas and leiomyosarcomas, most studies focused on 

endometrial cancer risk. 
• The literature lacks information on metabolic syndrome, infertility, and history of breast cancer as 

independent risk factors. 
 
SUMMARY OF RISKS BY LEVEL OF EVIDENCE 
In summary, numerous risk factors are associated with endometrial and uterine sarcoma risk. Some are 
modifiable, such as diet, exercise, BMI, type 2 diabetes, and HT, while others, such as a genetic cancer 
predisposition or timing of length of reproductive years, cannot be modified. There is strong evidence that 
certain factors, such as diabetes, obesity, and HT, increase the risk of endometrial cancer, but more research is 
needed about the risk factors for most uterine sarcomas. The findings are summarized here by evidence level.  
 
Level I Evidence: RCTs, Systematic Reviews, and Meta-Analyses 

• Age older than 50 increases endometrial and sarcoma cancer risk. 
• Obesity increases endometrial cancer risk. 
• High GI intake increases endometrial cancer risk. 
• Soy and isoflavone intake decreases endometrial cancer risk. 
• High saturated fat intake increases endometrial risk, and high omega-3 fatty acid consumption 

decreases endometrial cancer risk. 
• Coffee consumption decreases endometrial cancer risk, as does a healthy diet high in vegetables, 

fruits, whole grains, olive oil, fish, poultry, and low-fat dairy. 
• Smoking decreases endometrial cancer risk. 
• Alcohol has no effect on endometrial cancer risk. 
• Unopposed estrogen therapy increases endometrial cancer risk, and continuous HT and sequential 

HT (more than 7 days of progesterone monthly) decreases endometrial cancer. Women with higher 
BMIs have an additional benefit from HT in decreasing endometrial cancer risk. 

• High levels of physical activity decrease endometrial cancer risk, with increased benefits in obese 
women. 

• Women with the genetic cancer predispositions of Lynch syndrome, Cowden syndrome, and Peutz-
Jeghers syndrome have an increased risk of endometrial cancer, and women with Li-Fraumeni 
syndrome have an increased risk of sarcomas. 

• A family history of endometrial cancer in a first-degree relative increases the risk of endometrial 
cancer. 

• Diabetes, hypertension, and metabolic syndrome increase the risk of endometrial cancer, and 
diabetes also increases the risk of uterine sarcomas. 

• PCOS increases the risk of endometrial cancer. 
• Uterine polyps and hyperplasia are associated with increased endometrial cancer risk, especially in 

postmenopausal women. 
 

Level II Evidence 
• Obesity increases uterine sarcoma risk. 
• Early menarche, late menopause, nulliparity, and increased age of parity all increase endometrial 

cancer. 



Chelmow D, Brooks R, Cavens A, Cavens A, Huber-Keener K Scott DM, et al. Executive Summary of the Uterine Cancer Evidence 
Review Conference. Obstet Gynecol 2022;139. 
The authors provided this information as a supplement to their article. 
©2022 American College of Obstetricians and Gynecologists.  Page 32 of 103 
 
  

• Older age of menarche decreases uterine sarcoma risk. 
• Infertility treatment has no effect on endometrial cancer risk. 
• Women with a history of retinoblastoma have an increased risk of leiomyosarcoma. 
• Pelvic radiation for other cancers increases the risk of both endometrial cancer and uterine sarcomas. 
 

Level III or Individual Article Evidence 
• Infertility may be associated with a small increase in uterine sarcomas. 
• Carriers of BRCA1 and BRCA2 pathogenic variants may have a small increased risk of uterine serous 

carcinomas. 
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Uterine Cancer Literature Review 
Appendix 4. Prevention and Risk Reduction for Uterine Cancer 

 
Primary Reviewer: Dana M. Scott, MD, FACOG 

Secondary Reviewer: Kathryn Huber-Keener, MD, PhD 
 
INTRODUCTION 
This document summarizes prevention of uterine cancer. The following questions were addressed: 

1. Which high-risk patient groups benefit from risk-reducing strategies?  
2. What strategies are recommended to reduce risk of uterine cancer in these groups (attempt to 

quantify magnitude of risk reduction)? 
 
The PICO format was used to direct the literature search: 

P (Patient, problem, or population): Adult with a uterus (ie, women and transgender men) 
I (Intervention): Presence or absence of certain preventive strategies (lifestyle modifications, progestin 
administration, hysterectomy, metformin administration, or chemoprevention) 
C (Comparison, control, or comparator): One preventive strategy versus another preventive strategy or 
regular care or no strategy 
O (Outcome[s]): Relative risk (RR) or odds ratio (OR) of uterine cancer (endometrial cancer, 
leiomyosarcoma, endometrial stromal sarcoma) or incidence of uterine cancer 

 
METHODS 
The American College of Obstetricians and Gynecologists (ACOG) Resource Center searched the Cochrane, 
MEDLINE (through Ovid), and PubMed databases using a search strategy based on the PICO criteria. All 
identified articles were categorized by level of evidence. Relevant guidelines from ACOG, the American 
College of Radiology, the American Society for Reproductive Medicine, the European Society for Medical 
Oncology, the National Comprehensive Cancer Network (NCCN), the National Institute for Health and Care 
Excellence, the Society of Gynecologic Oncology, and the U.S. Preventive Services Task Force were also 
identified. A single investigator reviewed the title and abstracts of all articles and guidelines, followed by full 
manuscript review of selected articles. The bibliographies of included articles were reviewed to identify other 
relevant works not identified by the primary search. 
 
Inclusion criteria were major society or health service guidelines, systematic reviews, meta-analyses, cohort 
studies, case-control studies, and randomized control trials (RCTs) published in the year 2000 or later. Only 
articles available in English were included. Case reports, case series, and articles unavailable in English were 
excluded.  
 
In an effort to streamline resources, systematic reviews and meta-analyses were prioritized. The individual 
source studies included in such articles were not included separately unless they provided additional pertinent 
information. Nonsystematic review articles were generally excluded unless there was a lack of high-quality 
studies on a specific topic. 
 
RESULTS 
 
Literature Summary 
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The search identified 12 guidelines from major professional societies and health services, of which 9 were 
excluded. Three additional relevant guidelines were included after reviewing references of included articles. 
One of the included NCCN guidelines was updated during creation of this manuscript, and the most up-to-date 
version was included. In total, six guidelines were included in this review. 
 
The literature search identified 442 results. There were 75 level I studies (47 RCTs and 28 systematic reviews 
and meta-analyses), 164 level II studies, and 5 level III studies. There were 71 studies that did not meet criteria 
for level III or higher, and 63 additional studies were identified through PubMed that were not indexed in Ovid. 
Reviewers removed 29 duplicates, and 317 articles were excluded after review of the title and abstract. An 
additional 62 articles were excluded after full manuscript review. Another 8 articles were identified after 
reviewing references of the included articles. 
 
Summary of Data 
 
Which high-risk patient groups benefit from risk-reducing strategies? 
 
Endometrial cancer is the most common gynecologic cancer among women in the United States.1 There are 
multiple populations at particularly elevated risk, including those with a genetic predisposition for uterine 
cancer, women with obesity, women with unopposed estrogen, and women taking tamoxifen.2 Despite these 
known risk factors, few clear guidelines describe the target populations for risk-reducing strategies. 
 
Women with Lynch syndrome have a significantly elevated lifetime risk of endometrial cancer of up to 60%.3 
There is evidence of benefit from both risk-reducing surgery and chemoprevention in this population.3 Cowden 
syndrome (also called PTEN hamartoma tumor syndrome) may be associated with a 5–10% lifetime risk of 
endometrial cancer, though the exact risk estimate is undetermined.4 Carriers of a BRCA 1 mutation may have a 
small increased risk of serous uterine cancer.4 Peutz-Jegher syndrome (pathogenic STK11 variants) is associated 
with a 9% lifetime risk of uterine cancer.3 There are few data supporting risk-reducing strategies in these 
populations. 
 
Obesity is a known risk factor for endometrial cancer, but there is a paucity of data on intentional weight loss as 
a preventive strategy.1,2,5 Nevertheless, this population is a frequent target for risk reduction. A risk prediction 
model has been proposed to help identify those who would benefit most from prevention.6 This model 
calculates a risk score based on a patient’s anthropometric measurements, reproductive history, insulin 
resistance, and genetic and familial factors, and risk-reduction strategies are suggested based on the score. If 
such a model were validated, appropriate risk stratification and identification of effective risk reduction 
strategies may improve.6 (Appendix 3, Uterine Cancer Risk Factors, addresses genetic predisposition and other 
risk factors in more depth.) 
 
What strategies are recommended to reduce risk of uterine cancer in these groups (attempt to quantify 
magnitude of risk reduction)? 
 

Lifestyle Modifications 
 
Given the association of obesity with endometrial cancer, a multitude of studies have targeted lifestyle 
modifications as a potential preventive measure. Common dietary factors studied include animal-based versus 
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plant-based diets, dietary fiber intake, glycemic index, and isoflavonic phytoestrogens. A 2008 systematic 
review evaluating six systematic reviews and meta-analyses of lifestyle modifications available at the time 
noted conflicting results of common dietary and activity interventions.7 However, there does appear to be a 
greater likelihood of endometrial cancer risk reduction with higher adherence to cancer prevention guidelines 
for healthy lifestyle.8 
 
High-fat diets, particularly those containing high levels of animal-based proteins, are potentially associated with 
an increased risk of endometrial cancer. Data primarily come from case-control studies, with few prospective 
studies identified in the literature search. Elevated risk of endometrial cancer is seen in those with high 
consumption compared with low consumption of meat (OR: 1.26, 95% confidence interval [CI]: 1.03–1.54), 
particularly red meat (OR: 1.51, 95% CI: 1.19–1.93).7,9 A population-based case-control study in China noted 
similar effects of dietary animal-derived iron intake (adjusted OR: 1.9, 95% CI: 1.4–2.7), particularly in women 
who were postmenopausal, overweight, or obese.10 Conversely, high intake of fruits and vegetables appears to 
have a protective effect (fruits: OR: 0.97, 95% CI: 0.92–1.02; vegetables: OR: 0.71, 95% CI: 0.55–0.91; 
cruciferous vegetables: OR: 0.85, 95% CI: 0.74–0.97).7,11 However, more recent data from the large, 
prospective, population-based National Institutes of Health-AARP Diet and Health cohort study did not show a 
protective effect from fruit and vegetable intake.12 Risk was unaffected even when controlling for other risk 
factors and stratifying by amount of fruit and vegetable intake. Similarly, the Women’s Health Initiative Dietary 
Modification RCT did not show any difference in endometrial cancer risk among those assigned to a diet of 
reduced total fat intake and increased intake of vegetables, fruits, and grains.13   
 
Rather than focus on intake of specific foods, a large, retrospective, case-control study in Italy evaluated the 
effect of an anti-inflammatory diet on endometrial cancer risk. Pro-inflammatory diets contain higher amounts 
of saturated fats, carbohydrates, and protein, while anti-inflammatory diets contain more polyunsaturated fats, 
flavonoids, and other micronutrients. The study found an increased risk of endometrial cancer among women 
with the most pro-inflammatory diet compared with those with the most anti-inflammatory diet (OR: 1.46, 95% 
CI: 1.02–2.11).14 
 
Isoflavones are phytoestrogens found in high concentration in soy and legumes that act similarly to selective 
estrogen receptor modulators.7 It has been suggested that isoflavones may decrease endometrial cancer risk. 
One systematic review reported a decreased risk of endometrial cancer among women without obesity who had 
high consumption of isoflavones compared with women with obesity and lower consumption.7 The most recent 
meta-analysis of three prospective cohorts and 10 population-based case-control studies also suggested a weak 
inverse correlation between isoflavone consumption and endometrial cancer (OR: 0.81, 95% CI: 0.74–0.89).15 
Although the inverse correlation remained in subgroup analysis of case-control studies (OR: 0.81, 95% CI: 
0.73–0.90), there was no association in subgroup analysis of the prospective cohorts (OR: 0.81, 95% CI: 0.66–
1.00).15 One double-blind RCT involving isoflavones was identified, and it showed no significant change in 
endometrial thickness, endometrial hyperplasia, or endometrial cancer among postmenopausal women 
randomized to consume a soy protein supplement daily for 3 years when compared with those who consumed a 
placebo.16 There was a slight trend towards an inverse correlation with endometrial thickness. 

 
Dietary fiber may be inversely associated with endometrial cancer. A dose-response meta-analysis of one case-
cohort and nine case-control studies noted a risk estimate of 0.82 (95% CI: 0.75–0.90) per 5g/1,000 kcal of 
dietary fiber intake.17 No association was seen in the only prospective study included in the analysis. A large, 
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population-based, prospective cohort study evaluating dietary energy density, glycemic index, and glycemic 
load found no association with endometrial cancer risk.18 
 
Multiple retrospective studies have suggested a significant reduction of endometrial cancer risk with increased 
physical activity.7 This interaction is biologically plausible, in that physical activity reduces serum estradiol by 
increasing sex hormone-binding globulin. Physical activity can also prevent weight gain and improve 
hyperinsulinemia, both of which are associated with endometrial cancer. Multiple prospective studies have 
confirmed the protective role of physical activity. In a meta-analysis of eight prospective cohort studies, women 
with the most recreational physical activity had a significantly decreased risk of endometrial cancer (pooled RR: 
0.73, 95% CI: 0.58–0.93) compared with those who had the least activity.19 This association persisted even 
when adjusting for body mass index (pooled RR: 0.78, 95% CI: 0.63–0.95).19 A more recent meta-analysis 
confirmed these results (highest vs lowest lifetime physical activity: RR: 0.77, 95% CI: 0.67–0.88).20 
Importantly, prolonged sedentary behavior is associated with an increased risk of endometrial cancer (sitting ≥ 9 
hours vs < 3 hours per day: RR: 1.45, 95% CI: 1.10–1.92).19 This negative effect of sedentary behavior is even 
seen among women who participate in recreational physical activity, though to a lesser degree. 
 

Bariatric Surgery 
Bariatric surgery is an effective weight-loss intervention for patients with obesity who do not respond to 
medical treatment, and it is associated with a reduction in cardiovascular disease, myocardial infarction, stroke, 
and death.21 A meta-analysis of three large, retrospective cohort studies revealed a significantly decreased risk 
of endometrial cancer after bariatric surgery (pooled RR: 0.43, 95% CI: 0.26–0.72).21 Two prospective cohorts 
showed a reduction in circulating endometrial cancer biomarkers (hemoglobin A1c, homeostatic model 
assessment for insulin resistance, interleukin-1Rα, C-reactive protein, and interleukin-6) and an increase in 
reproductive biomarkers (sex hormone-binding globulin, luteinizing hormone, and follicle stimulating hormone) 
after bariatric surgery.22,23 One prospective cohort also noted improvements on endometrial biopsy after 
bariatric surgery, including decreased Ki-67 (biomarker of endometrial proliferation), pAKT (oncogenic 
signaling), and estrogen and progesterone receptor status.22 While cancer rate was not evaluated directly, these 
two prospective studies support the protective effect of bariatric surgery on endometrial cancer risk from a 
biologic standpoint. 
  

Progestins 
The levonorgestrel intrauterine system (LNG-IUS) is used in fertility-sparing treatment for select cases of 
endometrial hyperplasia and malignancy and is therefore of interest as a risk-reducing agent in women at high 
risk.24,25 A systematic review and meta-analysis of nine case-control studies and one cohort study noted a 
significant reduction in endometrial cancer among ever-users of an intrauterine device (IUD; adjusted, pooled 
OR: 0.6, 95% CI: 0.4–0.7).26 Most studies did not report the IUD type, though it is likely that predominantly 
nonhormonal IUDs were included based on the study dates and locations. The proposed mechanism for the risk 
reduction with nonhormonal IUDs is an induced sterile inflammatory response within the uterine cavity, 
resulting in increased immune cells.26 The Norwegian Women and Cancer Study, a large, prospective, 
population-based cohort, demonstrated a profound reduction in endometrial cancer risk among those who used 
the LNG-IUS. Compared with never-users, ever-users of the LNG-IUS had significantly lower risk of 
endometrial cancer (RR: 0.22, 95% CI: 0.13–0.40), even when adjusted for age, body mass index, physical 
activity, and other risk factors (RR: 0.34, 95% CI: 0.18–0.65).27  
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No studies evaluated the LNG-IUS as a risk-reducing agent in women with obesity or a genetic predisposition 
to uterine cancer. A cost-effectiveness analysis of the LNG-IUS for endometrial cancer prevention in women 
with obesity used modified Markov modeling and assumed risk reductions based on available literature.28 It 
determined that the LNG-IUS would be a potentially cost-effective preventive agent if the risk reduction lasts 
after removal, if risk reduction is 68% or higher, or if the device cost decreases.28 A recent Cochrane review of 
four RCTs found the LNG-IUS reduced the risk of endometrial polyps and endometrial hyperplasia among 
women taking tamoxifen for adjuvant breast cancer treatment (OR: 0.22, 95% CI: 0.13–0.39; OR: 0.13, 95% 
CI: 0.03–0.67, respectively).29 However, incidence of endometrial cancer was low among all studies (six 
reported cases), and none of the studies were powered to evaluate endometrial cancer risk.29 Among high-risk 
women with Lynch syndrome, a 3-month course of depot medroxyprogesterone acetate decreased endometrial 
proliferation based on measurements of Ki-67 expression and endometrial histology, though rates of 
endometrial cancer were not evaluated.30 
 

Oral Contraceptives 
Use of combined oral contraceptives (COCs) is associated with a decreased risk of endometrial cancer.25,31 A 
2010 systematic review of 15 case-control and cohort studies showed a significant reduction in endometrial 
cancer risk with COC use across most studies.32 The protective effect increased with longer duration of use and 
persisted for more than 10 years after discontinuation.32 A 2013 meta-analysis of three case-control and four 
cohort studies also showed a significant reduction in endometrial cancer with ever-use of COCs (OR: 0.57, 95% 
CI: 0.43–0.77), but significant heterogeneity was noted.33 More recently, the Danish Sex Hormone Register 
Study, a large, retrospective, population-based cohort, found a significant reduction in endometrial cancer 
among current or recent users of COCs (RR: 0.57, 95% CI: 0.43–0.75).34 The magnitude of risk reduction 
increased with increasing duration of use, and the reduction persisted for more than 10 years after last use (RR: 
0.57, 95% CI: 0.36–0.89).34 A prospective U.S. population-based cohort also noted endometrial cancer risk 
reduction among COC users compared to never-users, and the risk reduction was higher among long-term users 
(1–4 years: hazard ratio [HR]: 0.79, 95% CI: 0.70–0.90; 5–9 years: HR: 0.84, 95% CI: 0.73–0.97; 10+ years: 
HR: 0.66, 95% CI: 0.56–0.78).35 Similar results were noted specifically among Black U.S. women, with 
endometrial cancer risk inversely related to duration of use (1–4 years: incidence rate ratio [IRR]: 0.98, 95% CI: 
0.71–1.35; 5–9 years: IRR: 0.74, 95% CI: 0.48–1.13; 10+ years: IRR: 0.45, 95% CI: 0.27–0.74).36 Use of COCs 
for 5 or more years before first full-term pregnancy is associated with decreased endometrial cancer risk, even if 
this was a woman’s only COC use.37  
 
Among high-risk women with Lynch syndrome, retrospective data suggest a decreased risk of endometrial 
cancer with hormonal contraception use (HR: 0.39, 95% CI: 0.23–0.64).3 Short-term COC use significantly 
decreased endometrial proliferation, based on a decrease in endometrial Ki-67 expression and histologic 
examination showing inactive or secretory glands on endometrial biopsy.30 While this result suggests a 
mechanism for decreased risk, endometrial cancer rates were not specifically evaluated. 
 

Tubal Ligation 
A population-based Danish cohort study of 65,232 women showed a decreased risk of endometrial cancer 
among women who had undergone tubal sterilization (standardized incidence ratio: 0.66, 95% CI: 0.5–1.0).38 
There was a nonsignificant trend toward risk reduction with long-term follow-up. A Swedish population-based 
cohort study of 5,385,186 women similarly showed a decreased risk of endometrial cancer after tubal 
sterilization (HR: 0.73, 95% CI: 0.65–0.83) that persisted for at least 10 years.39 Additionally, decreased 
endometrial cancer mortality was seen in women who developed endometrial cancer after tubal sterilization. 
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The mechanism of risk reduction is unclear, and the literature search did not identify any specific 
recommendations for tubal sterilization as a preventive strategy for endometrial cancer. 
 

Hysterectomy 
Prophylactic hysterectomy is a definitive risk reduction option for women with Lynch syndrome who have 
completed childbearing, although recommendations are predominantly based on expert opinion.2,3,25,31,40 A 
retrospective multicenter study of women with Lynch syndrome found a significant reduction in endometrial 
cancer incidence among those who had undergone hysterectomy after a follow-up of 7 years (33% among 210 
women without hysterectomy compared with zero among 61 women with hysterectomy).41 Surgical morbidity 
was low. Prophylactic hysterectomy has not been associated with decreased endometrial cancer mortality.3 The 
NCCN recommends consideration of risk-reducing hysterectomy for Lynch syndrome patients, but it does not 
describe optimal timing.3 ACOG recommends discussing risk-reducing hysterectomy when a patient is in the 
early to mid-40s because of the increased risk of endometrial cancer with increasing age (2–4% risk by age 40, 
8–17% risk by age 50).31 Both guidelines recommend individualizing the timing of hysterectomy based on the 
patient’s reproductive goals, family history, and specific Lynch syndrome gene mutation.3,31 
 
The risk of serous-type uterine cancer among BRCA 1 mutation carriers remains controversial.4,2,40 A 
prospective, multicenter cohort of 1,083 BRCA mutation carriers undergoing risk-reducing bilateral salpingo-
oophorectomy (BSO) without hysterectomy demonstrated an elevated risk of serous or serous-like uterine 
cancer among BRCA 1 mutation carriers (4 observed, 0.18 expected; observed-to-expected ratio: 22.2, 95% CI: 
6.1–56.9; p<0.01).42 There was no increased risk of endometrioid or sarcoma subtypes. Another prospective 
multicenter cohort of 438 BRCA 1 mutation carriers, which controlled for tamoxifen use, did not observe an 
increased risk of serous uterine cancer (three observed uterine cancer cases [all endometrioid subtype], 1.04 
expected; observed-to-expected ratio: 2.87, 95% CI: 0.59–8.43; P = 0.18).43 The NCCN guidelines state that the 
risks and benefits of concomitant hysterectomy at the time of risk-reducing BSO may be discussed with BRCA 
1 mutation carriers, but further clarification of the magnitude of risk of serous uterine cancer is needed.4 A 
modified Markov modeling cost analysis using a 3.5% lifetime risk of serous uterine cancer among BRCA 1 
mutation carriers suggests that hysterectomy at the time of risk-reducing BSO is a cost-effective prophylactic 
strategy.44 
 
The literature search found no data evaluating risk-reducing hysterectomy among women with Cowden 
syndrome. Because of the elevated risk of endometrial cancer, however, the NCCN and SGO recommend 
discussion of risks and benefits of hysterectomy on an individualized basis, although it does not indicate a 
recommended age range for surgery.2,4 Others suggest discussing hysterectomy before age 50.40 No 
recommendations regarding risk-reducing hysterectomy were identified for women with Peutz-Jegher syndrome 
(pathogenic STK11 variants). 
 

Metformin 
Metformin has been proposed as an endometrial cancer risk-reducing agent because of the association of 
obesity, polycystic ovary syndrome, and type 2 diabetes mellitus with endometrial cancer. A small prospective 
study of metformin and lifestyle modifications showed minor improvements in serum biomarkers for 
endometrial cancer, though the study results were limited by small sample size and short follow-up.45 A recent 
meta-analysis of seven studies evaluating endometrial cancer risk did not show an association between 
metformin use and endometrial cancer (OR: 1.05, 95% CI: 0.82–1.35).46 A population-based, nested, case-
control study also showed no difference in endometrial cancer based on metformin use (OR: 1.5, 95% CI: 0.9–
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2.4).47 Use of multiple diabetes medications was associated with a significantly increased risk of endometrial 
cancer, suggesting the degree of insulin resistance may drive endometrial cancer risk rather than exposure to a 
specific diabetes medication.47 
 

Aspirin 
Aspirin inhibits cyclooxygenase and decreases serum prostaglandin, which may theoretically decrease the risk 
of endometrial cancer. A systematic review and meta-analysis of 13 studies showed a decreased risk of 
endometrial cancer with aspirin use (RR: 0.93, 95% CI: 0.88–0.99).48 In subgroup analysis, this reduction was 
seen only in women with obesity (pooled RR: 0.83, 95% CI: 0.69–0.99) and for type I endometrial cancer 
(pooled RR: 0.89, 95% CI: 0.82–0.96).48 
 

Bisphosphonates 
Bisphosphonates have been proposed to have an antitumor effect based on experimental studies and have been 
associated with a reduced risk of breast cancer. Given that endometrial cancer is also somewhat hormonally 
mediated, a potential impact on endometrial cancer has been suggested. A recent meta-analysis of seven studies 
noted a reduction in endometrial cancer risk among women who had ever used bisphosphonates compared with 
never-users (RR: 0.73, 95% CI: 0.58–0.93).49 Risk reduction was more pronounced among postmenopausal 
women (RR: 0.52, 95% CI: 0.34–0.93).49 Longer duration of use increased the risk reduction, and no risk 
reduction was seen in women using bisphosphonates for less than 1 year.49 
 
DISCUSSION 
Numerous studies have evaluated potential risk reduction strategies for uterine cancer. A strength of this 
literature review is the large number of high-level studies available, including systematic reviews and meta-
analyses for most interventions. While there were many retrospective studies supporting the efficacy of 
potential interventions, few prospective studies were identified. Many of the interventions, particularly lifestyle 
modifications, are vague and inconsistently defined across studies. Additionally, the potential for confounding 
variables is present in many of the studies. Many studies looked at risk reduction in relation to obesity, but few 
studies included specifically addressed risk reduction in other high-risk populations, such as those with Lynch 
syndrome and other genetic predispositions. Finally, most of the studies addressed endometrial cancer 
specifically, with very few studies addressing reduction of other types of uterine cancer.  
 
Research Gaps 

• Many of the lifestyle modifications are not clearly defined across studies. Further clarification and 
definition of specific lifestyle modifications would improve the ability to study outcomes and counsel 
patients. 

• While progestins and COCs have been associated with decreased risk of endometrial cancer overall, 
further research is necessary to demonstrate a similar effect in patients with Lynch syndrome. 

• Further research investigating the ideal timing of risk-reducing hysterectomy in Lynch syndrome 
patients is necessary. 

• The literature search primarily revealed information about prevention of endometrial cancer, 
specifically. Future studies should evaluate prevention of other types of uterine cancer as well. 

 
Summary 
The findings are summarized here by evidence level. 
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Level I Evidence: RCTs, Systematic Reviews, and Meta-Analyses 
• Consumption of meat, particularly red meat, is associated with increased endometrial cancer risk in 

retrospective studies. 
• Data are controversial regarding the effect of fruit and vegetable intake on endometrial cancer risk. 

Retrospective studies suggest an inverse correlation, but a prospective cohort and an RCT did not 
confirm the relationship. 

• High consumption of isoflavones is associated with small decreased endometrial cancer risk in 
retrospective studies. 

• Dietary fiber intake may be inversely associated with endometrial cancer. There seems to be a dose-
response effect in retrospective studies. 

• Physical activity is associated with a significantly decreased risk of endometrial cancer. 
• Sedentary behavior is associated with an increased risk of endometrial cancer, even among those 

who participate in recreational physical activity. 
• Bariatric surgery is associated with a significant decrease in endometrial cancer risk, endometrial 

cancer biomarkers, and endometrial proliferation. 
• Use of any IUD (inert, copper-bearing, or hormonal) is associated with decreased risk of endometrial 

cancer. 
• Metformin use is not associated with a reduction in endometrial cancer risk. 
• Aspirin is associated with a decreased risk of endometrial cancer, particularly in women with obesity 

and for type I endometrial cancer. 
• Bisphosphonate use for 1 year or longer is associated with a reduced risk of endometrial cancer, with 

a more significant risk reduction among postmenopausal women. 
 
Level II Evidence 
• Anti-inflammatory diets are associated with decreased endometrial cancer risk in retrospective 

studies. 
• Use of an LNG-IUS is associated with a significant reduction in endometrial cancer risk. 
• Use of COCs is associated with a significant decrease in endometrial cancer risk. 
• Use of COCs or depot medroxyprogesterone acetate reduces endometrial proliferation in women 

with Lynch syndrome.  
• Hysterectomy decreases the risk of uterine cancer among Lynch syndrome patients, but is not 

associated with decreased endometrial cancer mortality. 
• Tubal sterilization is associated with a decreased risk of endometrial cancer and improved 

endometrial cancer mortality. 
 
Level III or Individual Article Evidence 
• Risk-reducing hysterectomy should be discussed with Lynch syndrome patients by their early to 

mid-40s. Timing should be individualized based on family history, reproductive plans, and specific 
Lynch syndrome gene mutation. 

• Data regarding serous uterine cancer risk among BRCA 1 mutation carriers is controversial, but the 
risks and benefits of concomitant hysterectomy at the time of risk-reducing BSO may be discussed. 

• Risks and benefits of risk-reducing hysterectomy should be discussed with Cowden syndrome 
patients on an individualized basis.  
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Uterine Cancer Literature Review  
Appendix 5. Screening for Uterine Cancer 

 
Primary Reviewer: Arjeme Cavens, MD 

Secondary Reviewer: Rebecca Brooks, MD 
 

INTRODUCTION 
This document summarizes the currently available evidence regarding screening for endometrial cancer in 
asymptomatic patients. The PICO format was used to direct the literature search:  
 

P = patient, problem, or population; I = intervention; C = comparison, control, or comparator; O = 
outcome(s) 

 
This review specifically addresses the following questions: 
 

1. What is the evidence against screening asymptomatic women at usual risk for endometrial 
cancer? 
P: Adult patients with a uterus, at average risk, without abnormal uterine bleeding 
I: Endometrial cancer screening (transvaginal ultrasonography, endometrial biopsy, dilation and 
curettage, or hysteroscopy) 
C: Screening vs no screening  
O: Relative risk (RR) or odds ratio (OR) of uterine cancer (endometrial cancer, leiomyosarcoma, 
endometrial stromal sarcoma), incidence of uterine cancer, stage at diagnosis, or survival rate 

 
2. Are there high-risk subgroups of women who would benefit from screening for endometrial 

cancer? How should screening be performed in these women?   
P: Adult patients with a uterus with Cowden syndrome, Lynch Syndrome, tamoxifen use, BRCA 
mutation carriers, family history of endometrial cancer, polycystic ovary syndrome (PCOS), Li-
Fraumeni syndrome, Peutz-Jeghers syndrome, or obesity 
I: Endometrial cancer screening (transvaginal or pelvic ultrasonography, endometrial sampling 
[endometrial biopsy, dilation and curettage], or hysteroscopy)  
C: Screening vs no screening, one screening method vs another  
O: RR or OR of endometrial cancer, incidence, stage at diagnosis, or survival rate 

 
3. How can high-risk women be identified? 

P: Adult patients with a uterus without Cowden syndrome, Lynch Syndrome, tamoxifen use, BRCA 
mutation, family history of endometrial cancer, PCOS, granulosa cell tumors, Li-Fraumeni syndrome, or 
Peutz-Jeghers syndrome 
I: Assessment of menstrual history, assessment of family history, or genetic testing 
C: One assessment measure vs another vs no assessment or usual care 
O: RR or OR of endometrial cancer, incidence, stage at diagnosis, survival rate, or diagnosis of 
endometrial hyperplasia 

 
METHODS 
The American College of Obstetricians and Gynecologists (ACOG) Resource Center searched the Cochrane, 
MEDLINE (through Ovid), and PubMed (for references not indexed in Ovid) databases. The literature search 
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was supplemented by identification of pertinent studies referenced in the identified papers. A manual search 
identified other guidelines and resources from professional societies and health service organizations within the 
United States. These additional resources were included if they met the inclusion and exclusion criteria. A 
single investigator reviewed the title and abstracts of all identified articles and guidelines, then examined the 
full text of those articles that were relevant to the proposed questions. 
 
Inclusion criteria were major society or health service guidelines, systematic reviews, meta-analyses, cohort 
studies, case-control studies, and randomized controlled trials published in the year 2000 or later. Only articles 
available in English were included. Case reports, case series, and articles unavailable in English were excluded. 
Also excluded were studies conducted outside of countries designated by the United Nations as very high on its 
Human Development Index (see the United Nations Human Development Index: 
http://hdr.undp.org/en/composite/HDI).  
 
RESULTS 
The primary literature search returned 361 results and 12 guidelines. After title and abstract review, 263 
manuscripts were excluded; another 56 were excluded after full review, and duplicates were accounted for. The 
12 guidelines from the initial search were excluded, although others were independently identified. A manual 
secondary review yielded an additional 12 resources (guidelines, professional society publications, and studies) 
that were reviewed and included. Ultimately, 45 studies and publications were included based on the listed 
criteria and relevance to presented research questions.  

 
SUMMARY OF DATA 
 
What is the evidence against screening asymptomatic women at usual risk for endometrial cancer? 
 

Ultrasonography 
 
Several studies have sought to assess the feasibility of various testing modalities as tools for endometrial cancer 
screening. From a meta-analysis including 15 studies reporting on endometrial cancer prevalence, the 
prevalence in asymptomatic postmenopausal women was found to be 0.62% for carcinoma (range: 0–2.1%), 
0.59% for hyperplasia (range: 0–3.5%), and 1.21% for pooled hyperplasia or carcinoma (range: 0–4.3%).1 The 
prevalence would be expected to be lower in asymptomatic premenopausal women given the association of age 
and endometrial cancer risk. Transvaginal ultrasonography has been extensively studied and found to be of 
limited utility in screening asymptomatic postmenopausal women given its low positive predictive value. A 
cohort of 1,926 asymptomatic postmenopausal women was studied, of whom 1,792 underwent transvaginal 
ultrasonography and endometrial aspiration prior to randomization in an osteoporosis prevention trial.2 Using an 
endometrial thickness threshold of 6 mm, the positive predictive value for endometrial carcinoma was 2% and 
the negative predictive value was more than 99% (sensitivity: 16%, specificity: 98%). In this study, however, 
the positive predictive value may have been underestimated, as half of the women with endometrial thickness 
more than 6 mm did not undergo sampling.  
 
Breijer et al performed a meta-analysis that included 20 studies with 5,198 women to assess the sensitivity and 
specificity of endometrial thickness measurement by transvaginal ultrasonography for diagnosing premalignant 
and malignant endometrial disease in asymptomatic postmenopausal women.1 Using endometrial thickness 
thresholds of 5 mm or 6 mm respectively, the sensitivity of ultrasonography for diagnosis of endometrial 
carcinoma was 0.83 or 0.33, and the specificity was 0.72 or 0.94. In this analysis, as in other studies, the use of 

http://hdr.undp.org/en/composite/HDI
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endometrial thickness was not demonstrated to have justifiable utility in screening asymptomatic 
postmenopausal women for endometrial cancer or atypical hyperplasia.3  
 

Endometrial Sampling 
 

Endometrial biopsy and dilation and curettage alone, while used in many studies for histopathologic 
confirmation, have not been proposed or studied as primary screening mechanisms for asymptomatic 
populations according to this literature review. Similarly, in this review, sonohysterography and hysteroscopy 
have been proposed as follow-up studies after abnormal imaging findings in asymptomatic women, but not as 
initial screening methods in asymptomatic populations. 
 

Cytology 
 
While cervical cytology can yield results that are suspicious for or diagnostic of endometrial cancer, it has not 
been proposed as a primary screening method for endometrial cancer given its overall insufficient accuracy for 
this diagnosis.   A retrospective study aimed to compare the accuracy of SurePath liquid-based cytology with 
conventional Pap testing in the detection of endometrial carcinoma, acknowledging that neither method is 
designed for the diagnosis of endometrial cancer.4 This study demonstrated that liquid-based cytology results of 
endometrial adenocarcinoma had a 73.3% positive predictive value for this diagnosis or a 36.1% positive 
predictive value if including results of atypical endometrial cells. By comparison, conventional Pap testing had 
a positive predictive value of 42.3% for a result of endometrial adenocarcinoma or a positive predictive value of 
25.8% if atypical endometrial cell results were included. Actual detection rates for endometrial carcinoma by 
liquid-based cytology and conventional Pap testing among these cohorts were 0.013% and 0.006%, 
respectively, when corrected for false-positive results.  
 
Though not routinely used in the United States, endometrial cytology is a method for cytologic sampling of the 
endometrial cavity, using a cytobrush similar to that employed for cervical cytology. A retrospective cohort 
study in Japan comparing 427 women who were diagnosed with endometrial cancer based on symptoms with 21 
women who were diagnosed based on routine endometrial cytology screening demonstrated a difference in 
depth of tumor invasion between the two cohorts, but did not demonstrate a difference in endometrial cancer 
grade, lymph node involvement, cervical or adnexal involvement, peritoneal cytology, surgical stage (classified 
as I/II vs III/IV), or survival.5  
 

Mortality Outcomes 
 
Essential to a successful screening modality is the ability to detect cancer at early stages and ultimately decrease 
cancer-related mortality. In the case of endometrial cancer, detecting treatable premalignant lesions such as 
epithelial intraepithelial neoplasia could have the additional benefit of decreasing the overall incidence of 
endometrial cancer. This review yielded no data to support that screening by any method decreases the 
incidence of endometrial cancer or mortality from endometrial cancer. In a retrospective cohort study, 21 
asymptomatic women diagnosed with endometrial cancer (the majority of whom were diagnosed by 
endometrial cytology used as a screening tool) were compared with 427 symptomatic women diagnosed with 
endometrial cancer. While these two groups demonstrated different histopathologies and depth of tumor 
invasion, there was no difference in various measures, most notably 5-year survival rate.5 Another retrospective 
study of 190 postmenopausal women demonstrated that asymptomatic women diagnosed with endometrial 
cancer had no prognostic advantage compared with women diagnosed as a result of postmenopausal bleeding of 
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less than 8 weeks’ duration. The study authors concluded that screening by transvaginal ultrasonography is not 
justified, as it does not lead to diagnosis at an earlier stage, nor does it confer increased overall or disease-free 
survival.6  
 
Some studies have shown that women who are asymptomatic at diagnosis may have earlier-stage disease, but 
this finding has not translated into improved survival. Gemer et al studied 1,607 postmenopausal women with 
endometrial cancer and found that more asymptomatic women had stage IA tumors and fewer needed radiation 
therapy as adjuvant treatment; however, there was no difference in diagnosis of stage II–IV disease, high-grade 
histology, 5-year recurrence-free survival rates, disease-specific survival rates, or overall survival.7 Barak et al 
found a trend toward improved survival in asymptomatic patients but also did not demonstrate any statistically 
significant difference in stage I deeply invasive disease or advanced stage disease, grade 3 tumors, or overall 
survival.8 A meta-analysis of 2,961 patients (which included the Gemer et al and Barak et al studies) found 
more stage I tumors in the asymptomatic patient population (RR: 1.19, although with high heterogeneity), but 
no difference in the proportion of high-grade histology, overall survival, or disease-free survival.9 Though these 
three studies compared women whose endometrial cancer was diagnosed based on symptoms with 
asymptomatic women diagnosed following detection of abnormalities on imaging, it is reasonable to extrapolate 
these data to the utility of detecting endometrial cancer by screening asymptomatic women.   
 
The American Cancer Society states that there is no indication that screening is warranted for women with no 
identified risk factors.10 Neither the National Cancer Institute nor the National Comprehensive Cancer Network 
(NCCN) makes recommendations for screening in asymptomatic patient populations. ACOG asserts that 
screening for endometrial cancer is not performed in the general population because of low disease prevalence, 
early stage at presentation, and the frequency of abnormal uterine bleeding as a presenting symptom.11,12 
 
This review did not yield any articles specifically addressing screening for leiomyosarcoma or endometrial 
stromal sarcoma. 
 
Are there high-risk subgroups of women who would benefit from screening for endometrial cancer? How 
should screening be performed in these women?  
 

Lynch Syndrome  
 
Women with hereditary nonpolyposis colorectal cancer, or Lynch syndrome, have a 13–57% lifetime risk of 
developing endometrial cancer, which varies by specific genetic mutation.13 The utility of different screening 
approaches has been studied in patients with confirmed or suspected Lynch syndrome, mostly using 
ultrasonography, endometrial sampling, or both. In one prospective study, women with suspected or proven 
Lynch syndrome were screened every 1–2 years with transvaginal ultrasonography. This approach failed to 
detect the two cancers that arose in this cohort of 269 women over 13 years, suggesting that endometrial cancer 
surveillance by ultrasonography at these intervals might not be beneficial.14 In contrast, a prospective study 
evaluated 58 women with Lynch syndrome who underwent both ultrasonography and endometrial biopsy as 
part of yearly screening evaluations. Two patients in this cohort were diagnosed with cancer. Compared with 
endometrial biopsy as the reference standard, ultrasonography used to detect endometrial cancer or atypical 
hyperplasia had 100% sensitivity, 55% specificity, 6% positive predictive value, and 100% negative predictive 
value.15 Some studies in patients with Lynch syndrome have demonstrated no added benefit of endometrial 
sampling compared with screening with ultrasonography alone.16 Other studies have demonstrated that 
screening modalities involving endometrial sampling perform better than ultrasonography alone.17  
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A retrospective study of 175 Lynch syndrome patients screened women every 2–3 years with ultrasonography 
and endometrial biopsy (at 94% and 74% of the 503 visits, respectively).18 In these patients, 14 endometrial 
cancers developed, 11 of which were diagnosed based on screening, and 3 of which were interval diagnoses. 
Ultrasonography detected 4 of the 11 endometrial cancer cases, whereas endometrial biopsy detected 8 cases. 
Endometrial biopsy also diagnosed more instances of hyperplasia than ultrasonography alone. Another 
retrospective study demonstrated that the addition of routine endometrial sampling detected more cases of 
endometrial hyperplasia than the preceding protocol of routine ultrasonography alone with the addition of 
endometrial sampling only in the setting of abnormal findings.19  
 
A retrospective study of 55 women with Lynch syndrome undergoing combined colonoscopy and endometrial 
biopsy screening also demonstrated superiority of endometrial sampling to sonographic screening, as 
ultrasonography alone would have missed three out of the four cases of hyperplasia and the single endometrial 
cancer found within the 111 screening visits that occurred.20 Detection rates of endometrial cancer were 
comparable to yearly surveillance in this group, despite the every 1–2-year protocol used, and no interval 
cancers occurred. These findings suggest that there may be a role for combining colorectal and endometrial 
cancer screening visits, which allows for patient sedation and likely improved comfort and which yielded an 
88% compliance rate in this study.  
 
Outpatient hysteroscopy with endometrial sampling was evaluated in a small prospective study. It demonstrated 
a sensitivity of 100%, specificity of 89.8%, positive likelihood ratio of 9.8, and negative likelihood ratio of 0 for 
the detection of atypical hyperplasia or malignancy, statistically outperforming ultrasound screening alone.21 
 
There is less evidence regarding whether these various screening modalities translate into decreased 
endometrial cancer mortality in women with Lynch syndrome. In the study of 175 Lynch mutation carriers 
screened with ultrasonography and endometrial biopsy every 2–3 years, tumors in the screened population 
tended to be earlier stage, and there was a trend toward improved survival at 10 years compared with 83 patients 
with symptom-detected endometrial cancer, but these differences did not reach statistical significance.18 It is 
worth noting that consideration of risk-reducing hysterectomy is recommended for patients with Lynch 
syndrome after childbearing is completed. Screening modalities are intended for use prior to recommended 
prophylactic hysterectomy; therefore, using mortality alone as an outcome measure of screening utility might be 
less informative. Furthermore, while fertility maintenance is not a standard endpoint by which to assess the 
utility of screening modalities, it does represent an important, clinically relevant endpoint. Further investigation 
is needed to determine whether early detection of endometrial cancer or its precursors leads to an increased 
ability to employ fertility-sparing treatment in reproductive-aged patients and to preserve natural fertility 
options in those for whom that remains a priority.  
 
The American Cancer Society recommends that patients with or at high risk for Lynch syndrome be offered 
annual screening with endometrial biopsy beginning at age 35.10 This recommendation is based on expert 
opinion. NCCN asserts:13 
 

Endometrial cancer screening does not have proven benefit in women with [Lynch syndrome]. 
However, endometrial biopsy is both highly sensitive and highly specific as a diagnostic procedure. 
Screening via endometrial biopsy every 1–2 years starting at age 30–35 can be considered. Transvaginal 
ultrasound to screen for endometrial cancer in postmenopausal women has not been shown to be 
sufficiently sensitive or specific as to support a positive recommendation, but may be considered at the 
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clinician’s discretion. Transvaginal ultrasound is not recommended as a screening tool in premenopausal 
women due to the wide range of endometrial stripe thickness throughout the normal menstrual cycle.  

 
ACOG and the Society of Gynecologic Oncology recommend endometrial biopsy every 1–2 years, starting at 
age 30–35, for women with Lynch syndrome.11  
 

Cowden Syndrome 
 
Cowden syndrome is an autosomal dominant condition caused by a mutation in the PTEN tumor suppressor 
gene. Women with Cowden syndrome are thought to have a 5–10% lifetime risk of developing endometrial 
cancer, with some cases even being reported in adolescence.22 A review of the literature did not yield any 
individual studies evaluating nor recommendations for endometrial cancer screening in women with Cowden 
syndrome. 
 
According to the NCCN:22  
 

Endometrial cancer screening does not have proven benefit in women with [Cowden syndrome or PTEN 
hamartoma tumor syndrome]. However, endometrial biopsy is both highly sensitive and highly specific 
as a diagnostic procedure. Screening via endometrial biopsy every 1 to 2 years can be considered. 
Transvaginal ultrasound to screen for endometrial cancer in postmenopausal women has not been shown 
to be sufficiently sensitive or specific as to support a positive recommendation, but may be considered at 
the clinician’s discretion. Transvaginal ultrasound is not recommended as a screening tool in 
premenopausal women due to the wide range of endometrial stripe thickness throughout the normal 
menstrual cycle.  

 
BRCA Mutation Carriers 

  
A review of the literature did not yield any studies evaluating nor recommendations for endometrial cancer 
screening in BRCA 1 or BRCA 2 mutation carriers. The risk of endometrial cancer in BRCA 1 mutation carriers 
is 3%.23 An increased risk of endometrial cancer in BRCA mutation carriers higher than that of the baseline 
population risk has not yet been consistently demonstrated. While some studies have shown a higher risk of 
serous endometrial cancers in BRCA 1 carriers, this finding remains controversial.12,24 (Appendix 3, Uterine 
Cancer Risk Factors, and Appendix 4, Prevention and Risk Reduction for Uterine Cancer, describe the evidence 
related to BRCA mutations in more detail.)  
 

Li-Fraumeni Syndrome 
 
Li-Fraumeni syndrome is an autosomal dominant condition caused by a mutation in the TP53 tumor suppressor 
gene. Although patients with Li-Fraumeni are at increased risk of soft tissue sarcoma, including uterine 
leiomyosarcoma, this disorder is rare, therefore it is difficult to make evidence-based screening 
recommendations for this population.25 A review of the literature did not yield any studies evaluating 
endometrial cancer screening in individuals with Li-Fraumeni syndrome.   
 

Peutz-Jeghers Syndrome 
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The lifetime risk of endometrial cancer in women with Peutz-Jeghers syndrome is 9%.26,27 A review of the 
literature did not yield any studies evaluating nor specific recommendations for endometrial cancer screening in 
individuals with Peutz-Jeghers syndrome (although NCCN recommends pelvic examination and Pap test 
annually given the risk of cervical cancer).13,26 
 

Family History of Endometrial Cancer 
 
A family history of endometrial cancer can raise one’s risk of this diagnosis two- to threefold. A review of the 
literature did not reveal any studies evaluating endometrial cancer screening in individuals with a family history 
of endometrial cancer aside from studies of patients with known or suspected Lynch syndrome.  
 

Tamoxifen Users 
 
Women with a history of tamoxifen use have an increased risk of developing both endometrial cancer and 
benign endometrial polyps, a risk which increases with total duration of tamoxifen use.28 The absolute risk for 
endometrial cancer, above that of the general population, is 0.7 per 1,000 in unscreened populations, and 1.7 per 
1,000 in screened populations.29 The rationale against screening for endometrial cancer in tamoxifen users 
mirrors that for the general population: endometrial cancer often presents with early symptoms and progresses 
slowly, and there is concern about potential harms and unnecessary procedures resulting from screening this 
patient population. A prospective study assessed 304 premenopausal and postmenopausal women using 
tamoxifen who underwent baseline endometrial biopsy followed by yearly ultrasonography.30 In this population, 
32% of ultrasonography findings required further evaluation, and 80% of these were ultimately revealed as 
benign polyps. Using an endometrial thickness cutoff of 9 mm, there was a 63% sensitivity, 28% specificity, 
and 1.4% positive predictive value for the detection of endometrial cancer. Of note, all of the cancers detected 
in this study occurred in subjects who presented with symptoms. The use of color Doppler increased sensitivity, 
but the study ultimately reported a 56% false-positive rate. 
 
Another prospective study evaluated 107 postmenopausal women who had baseline ultrasonography prior to 
tamoxifen initiation, followed by ultrasonography and endometrial biopsy after 1 year of use.31 No cancers 
occurred in this study population, but 69% of participants had abnormalities detected on 1-year 
ultrasonography; of these, 20% had benign polyps, and 72% had endometrial atrophy. These studies and others 
demonstrate that routine ultrasonography has limited utility as a screening modality in this population and leads 
to many unnecessary, invasive evaluations. Furthermore, up to 50% of tamoxifen users may have an 
endometrial thickness of 8 mm after 3 years of use;29 even with endometrial thickness of 5 mm or more, up to 
80% may have no pathologic lesions.32 As of yet, there is no universally accepted threshold for normal 
endometrial thickness in tamoxifen users.   
 
Hysteroscopy has also been studied as a screening tool in tamoxifen users. One study looked at 84 
postmenopausal and 31 premenopausal women using tamoxifen who underwent baseline hysteroscopy followed 
by annual hysteroscopy, with additional tissue sampling as needed based on the findings.28 No histopathological 
abnormalities were identified within the first 2 years of tamoxifen use, but thereafter, 4.3% (n = 5) developed 
complex hyperplasia, and one patient who did not return for screening until 6 years after tamoxifen initiation 
developed endometrial cancer (0.86%). This literature review did not find any comparison of hysteroscopy with 
other modalities or reference standards as a screening tool for tamoxifen users, although hysteroscopy has been 
assessed in comparison with other modalities (such as endometrial sampling) for its use in evaluating abnormal 
findings.  
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This review found no studies demonstrating the effect of screening tamoxifen users on endometrial cancer-
related mortality. The review found no studies of saline infusion sonography or biopsy for surveillance in 
women on tamoxifen. 
 
This review did not find evidence-based guidelines recommending screening prior to tamoxifen initiation in 
breast cancer patients, nor any regarding the management of pretreatment imaging results. It has been 
demonstrated that postmenopausal women with endometrial polyps at baseline are more likely to develop 
atypical lesions after tamoxifen exposure. In one study, 510 postmenopausal women with breast cancer 
underwent transvaginal ultrasonography prior to tamoxifen initiation and also hysteroscopy with endometrial 
biopsy for any endometrial thickness greater than 5 mm.33 Identified polyps were resected, and all women were 
screened yearly. Among these women, those with baseline lesions were more likely to develop atypical lesions 
during the follow-up period compared with those without initial lesions (11.7% vs 0.7%).  Women with breast 
cancer have a high baseline prevalence of asymptomatic endometrial polyps and obese women with estrogen-
receptor-positive endometrial cancer are more likely to have baseline endometrial polyps (RR: 2.24) than non-
obese women, and the difference is most pronounced in postmenopausal obese women.34 
 
To date, ACOG does not recommend routine endometrial surveillance in women using tamoxifen but states 
there may be a role for pretreatment screening of postmenopausal women with ultrasonography or 
sonohysterography before initiation of tamoxifen therapy.35 Patients should be counseled about warning 
symptoms and the significance of irregular bleeding while taking tamoxifen. The National Cancer Institute 
notes that routine ultrasound surveillance in asymptomatic women using tamoxifen is not useful.36 The 
American Cancer Society states that there is no indication that screening for endometrial cancer should be 
recommended for women at increased risk for endometrial cancer because of history of tamoxifen therapy.10 
 

Polycystic Ovary Syndrome 
 
PCOS can be associated with an increased risk of endometrial cancer (OR: 4.0),37 but this risk seems to be 
attenuated when adjustments are made for body mass index. The literature review did not yield any studies 
evaluating endometrial cancer screening specific to women with PCOS.   
 

Obesity 
 
Obesity has been shown in multiple studies to be associated with an increased risk of endometrial cancer and 
premalignant endometrial lesions, as well as endometrial cancer-related mortality.38,39,40 A review of the 
literature did not yield any studies specifically evaluating endometrial cancer screening in obese women. The 
American Cancer Society states that there is no indication that screening for endometrial cancer should be 
recommended for women at increased risk for endometrial cancer because of history of obesity.10 
 
How can high-risk women be identified? 
 
Women who do not have a diagnosed genetic mutation that puts them at high risk for endometrial cancer (eg, 
Lynch syndrome) but do have a family aggregation of colorectal or endometrial cancer should undergo genetic 
consultation.41 A personal and family history should be obtained from all patients to identify patterns that are 
concerning for other heritable genetic conditions and that may confer an increased risk of endometrial cancer, 
warranting genetic consultation or testing. Some data suggest that women diagnosed with colorectal cancer 
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under the age of 50 have a substantially increased risk of developing uterine cancer, while other data do not 
support this relationship to age.42,43 This evidence review did not find any data to support differential screening 
practices on the basis of this factor alone, although it remains important information to elicit and consider as 
part of individualized patient assessment.  
 
Several other risk factors and combinations of risk factors increase a woman’s risk of endometrial cancer above 
the baseline population risk. These include lifestyle factors, family history, reproductive factors, hormone 
exposure, medication exposure, and genetic factors. There are few data to guide the calculation or use of a 
woman’s risk profile based on these factors. Risk prediction models have been proposed to stratify the 
population into low-, medium-, and high-risk categories, which could aid in the use of screening or prevention 
strategies in higher-risk individuals,44 but such models have not yet been validated. Studies are also underway to 
incorporate serum biomarkers and data from genome-wide association studies into such approaches. These 
methods, however, are still in their infancy and will require more investigation before offering reliable 
information that that can be used to mitigate risk or affect cancer incidence and mortality.  
 
Although the literature review addressed asymptomatic individuals, risk profiles are under development to 
assess the RR of endometrial cancer in symptomatic women (ie, those with premenopausal abnormal uterine 
bleeding or postmenopausal bleeding). In one prospective study, such risk has been shown to be mitigated by 
age, hormone therapy, parity, obesity, type 2 diabetes, and recurrence of postmenopausal bleeding.45 These risk 
stratification tools have yet to be validated but may prove useful in identifying which symptomatic women are 
at highest risk of endometrial cancer and in developing investigational protocols accordingly. This review found 
no studies of the effects of such tools on endometrial cancer incidence or mortality. 

 
DISCUSSION 
 
Strengths 
 
This literature review identified studies with levels I through III evidence, and the scope of literature 
represented geographically variable populations. There were professional society guidelines available for some 
of the questions posed.  
  
Weaknesses 

• The majority of the primary literature was level II and III evidence, comprising mostly retrospective 
cohort studies. There were no data from randomized, controlled trials to assess screening in the 
populations of interest. 

• Given the lack of standardized definitions for normal versus abnormal endometrial thickness for 
premenopausal or asymptomatic postmenopausal women and tamoxifen users, studies assessing the use 
of ultrasonography as a screening modality varied with regard to the thresholds used for endometrial 
thickness.  

• While there seems to be a large sample of literature assessing the ability of modalities to evaluate or 
diagnose symptomatic premenopausal and postmenopausal women, most of the literature that addressed 
screening of asymptomatic individuals at usual risk for endometrial cancer studied postmenopausal 
populations. 

• Although dilation and curettage is still seen as the gold standard diagnostic tool, studies used varying 
reference standards for “confirming” cases of endometrial cancer, and none employed routine dilation 
and curettage to this end. 
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• Many studies used the endpoint of cancer or atypical hyperplasia (a more prevalent combined outcome). 
While it is plausible that identification of hyperplasia may lead to a lower incidence of endometrial 
carcinoma, per the results of this review, that principle remains to be supported with evidence, and 
again, further study is needed to demonstrate a favorable effect on mortality.  

• The available data on Lynch syndrome vary with regard to population inclusion criteria. Some studies 
specifically assess populations with confirmatory genetic testing, while others utilize Amsterdam II 
criteria or suspicious family histories without specific genetic testing, limiting the generalizability of 
some of these data.  

• Even in cases for which professional society guidelines are available, the recommendations are based on 
expert opinion and acknowledge the lack of data demonstrating concrete benefits for screening in 
particular populations.  

• Few studies assessed long-term outcomes such as reduced mortality, which is ultimately the goal of 
implementing screening processes.   

 
Research Gaps 
 
There would be benefit from further research addressing the following: 

• More prospective data assessing survival benefit in screened versus unscreened individuals 
• More data regarding screening in premenopausal women 
• Further exploration of endometrial cancer risk and screening related to women with breast cancer and 

tamoxifen use, which could be undertaken in women without breast cancer who use tamoxifen for 
preventive purposes   

• Better defining levels of endometrial cancer risk (eg, Lynch syndrome is considered to pose a high risk, 
but there are no definitions of relative or absolute risk that qualify as low, intermediate, or high risk) 

• Further survival outcome data 
 
To this end, it is important to maximize the registration of screening programs or studies, or the inclusion of 
findings in national databases, to provide more data for further investigation.15   
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Uterine Cancer Literature Review 
Appendix 6. Uterine Cancer Early Diagnosis 

 
Primary Reviewer: Sangini S. Sheth, MD, MPH 

Secondary Reviewer: Sara Whetstone, MD, MHS 
 

INTRODUCTION 
This document focuses on common presenting symptoms among women diagnosed with uterine precancer or 
cancer and effective methods of evaluation to facilitate early diagnosis of uterine precancer or cancer. 
Specifically, this document reviews the evidence about who should undergo evaluation for various clinical 
situations and evidence-based methods of evaluation (eg, imaging, uterine sampling, or observation). The PICO 
format was used to direct the literature search:  
 

P = patient, problem, or population; I = intervention; C = comparison, control, or comparator; O = 
outcome(s) 

 
This review specifically addresses the following questions: 
 
1. What are common presenting symptoms among women diagnosed with uterine cancer or precancer? 

How predictive are these presenting symptoms of uterine cancer or precancer? 
 P: Adults with uterine cancer (epithelial or mesenchymal or both), with complex atypical hyperplasia or 

atypical hyperplasia or complex hyperplasia with atypia, or with endometrial intraepithelial hyperplasia 
(EIN) 
I: Presenting symptoms (abnormal uterine bleeding, abdominal or pelvic pain, distention, bloating, 
abdominal or pelvic mass, changes in bowel or bladder function, or constitutional symptoms [weight 
changes, early satiety, fevers, nausea or vomiting]) 
C: Adults with uterine cancer or precancer with one or more presenting symptoms versus no presenting 
symptoms 
O: Diagnosis of uterine cancer, accurate prediction of underlying uterine cancer or precancer, incidence, 
stage at diagnosis, or survival rate 

 
2. In premenopausal patients with abnormal uterine bleeding, who should undergo evaluation for 

uterine cancer or precancer? What are the most effective methods of evaluation for uterine cancer or 
precancer? 
P: Premenopausal adults with abnormal uterine bleeding 
I: Uterine evaluation (endometrial biopsy, dilation and curettage [D&C], hysteroscopy, transvaginal 
ultrasonography) 
C: One evaluation method versus another or hysterectomy or observation 
O: Diagnosis of uterine cancer, diagnosis of EIN or precancer, test parameters (sensitivity, specificity, 
positive predictive value and negative predictive value, or number needed to detect EIN or uterine cancer) 
 

3. In patients with postmenopausal uterine bleeding, what are the most effective methods of evaluation 
for uterine cancer or precancer? 
P: Postmenopausal adults with abnormal uterine bleeding 
I: Uterine evaluation (endometrial biopsy, D&C, hysteroscopy, or transvaginal ultrasonography) 
C: One evaluation method versus another or hysterectomy or observation 
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O: Diagnosis of uterine cancer, diagnosis of EIN or precancer, test parameters (sensitivity, specificity, 
positive predictive value and negative predictive value, or number needed to detect EIN or uterine cancer) 
 

4. In asymptomatic patients with an incidental finding of an endometrial polyp or thickened 
endometrium on transvaginal ultrasonography, who should undergo evaluation for uterine cancer or 
precancer? What are the most effective methods of evaluation for uterine cancer or precancer? 
P: Premenopausal versus postmenopausal asymptomatic patients with a uterus and with endometrial polyp 
or thickened endometrium on transvaginal ultrasound imaging  
I: Uterine evaluation (endometrial biopsy, D&C, or hysteroscopy) 
C: One evaluation method versus another or hysterectomy or observation 
O: Diagnosis of uterine cancer or EIN or precancer 
 

5. In women with benign endometrial cells on cervical cytology, who should undergo evaluation for 
uterine cancer or precancer?  
P: Premenopausal versus postmenopausal patients with endometrial cells on cervical cytology, patients age 
less than 45 years versus women 45 years and older with endometrial cells on cervical cytology 
I: Uterine evaluation (endometrial biopsy or transvaginal ultrasonography) 
C: One evaluation method versus another or hysterectomy or observation 
O: Diagnosis of uterine cancer or EIN or precancer, sensitivity, specificity, or positive predictive value and 
negative predictive value of endometrial cells on cervical cytology 
 

6. What is the appropriate evaluation of women with atypical glandular cells (AGCs) on cervical 
cytology? 
P: Patients with AGCs on cervical cytology 
I: Uterine evaluation (endometrial biopsy, D&C, hysteroscopy, or transvaginal ultrasonography) 
C: Patients with one or more other clinical risk factors (eg, age, menopausal status, obesity, anovulatory 
disorders, tamoxifen, or abnormal bleeding) versus no other clinical risk factors  
O: Diagnosis of uterine cancer or EIN or precancer, sensitivity, specificity, or positive predictive value and 
negative predictive value of AGCs on cervical cytology 
 

7. What methods of evaluation are beneficial for early detection in patients with other concerning 
symptoms (ie, not bleeding or abnormal cervical cytology)? 
P: Patients with suspected uterine cancer (epithelial or mesenchymal or both) displaying some combination 
of the following symptoms: abdominal or pelvic pain, abdominal distention, bloating, early satiety, change 
in bowel or bladder function, fever, weight loss, nausea or vomiting, and infertility 
I: Imaging (transvaginal ultrasonography, pelvic computed tomography [CT], pelvic magnetic resonance 
imaging [MRI]) or endometrial sampling (endometrial biopsy, D&C, or hysteroscopy) 
C: One evaluation method versus another or observation or no evaluation  
O: Mode of evaluation, uterine cancer diagnosis, or stage of uterine cancer diagnosis 
 

METHODS 
 
The American College of Obstetricians and Gynecologists (ACOG) Resource Center searched the Cochrane, 
MEDLINE (through Ovid), and PubMed databases for all relevant references. Additional review was carried 
out to identify relevant guidelines published by ACOG, the American Cancer Society, the National 
Comprehensive Cancer Network, the Society of Gynecologic Oncology (SGO), the European Society for 



Chelmow D, Brooks R, Cavens A, Cavens A, Huber-Keener K Scott DM, et al. Executive Summary of the Uterine Cancer Evidence 
Review Conference. Obstet Gynecol 2022;139. 
The authors provided this information as a supplement to their article. 
©2022 American College of Obstetricians and Gynecologists.  Page 67 of 103 
 
  

Medical Oncology, the National Institute for Health and Care Excellence (NICE), the American College of 
Radiology, the United States Preventive Services Task Force, and the American Society for Reproductive 
Medicine. A single investigator reviewed the title and abstracts of all articles and guidelines, followed by full 
manuscript review of selected articles. The bibliographies of included articles were reviewed to identify other 
relevant works not identified by the primary search. 
 
Inclusion criteria were major society or health service guidelines, systematic reviews, meta-analyses, cohort 
studies, case-control studies, and randomized controlled trials published in the year 2000 or later. Only articles 
available in English were included. Low-quality studies, correspondence or editorials, case reports, case series, 
and articles unavailable in English were excluded. Also excluded were studies conducted outside of countries 
designated by the United Nations as very high on its Human Development Index (see the United Nations 
Human Development Index: http://hdr.undp.org/en/composite/HDI).  
 
References were reviewed if they addressed symptoms associated with uterine cancers, methods of evaluation 
when uterine cancer is suspected, or assessments of who should undergo such evaluations. They were not 
reviewed if they addressed nonuterine cancers, epidemiology or trends in uterine cancer, experimental tests and 
procedures, treatment or surveillance for uterine precancer or cancer, imaging or treatment of uterine fibroids, 
or general evaluation or treatment of abnormal uterine bleeding or if they focused on risk assessment or risk 
perception. 
 
RESULTS 
 
The literature review found no guidelines specific to early diagnosis of uterine cancer. SGO has published 
reviews on endometrial and uterine papillary serous cancer that discuss common presenting symptoms and 
diagnostic evaluation among women with concerning symptoms.1,2 NICE has published guidance on testing 
strategies for Lynch syndrome in people with endometrial cancer; it notes that the benefits of gynecologic 
surveillance in people with Lynch Syndrome is uncertain, but raising awareness of early symptoms of 
gynecologic cancers in these individuals is likely to lead to early diagnosis.3 In 2020, ASCCP published updated 
guidelines on the evaluation of cervical cytology interpreted as AGCs.4 
 
The literature review found 807 publications, of which, after review, 61 were included based on the criteria 
described.  
 
What are common presenting symptoms among women diagnosed with uterine cancer or precancer? 
How predictive are these presenting symptoms of uterine cancer or precancer? 
 
The most common presenting symptom among women diagnosed with endometrial cancer is postmenopausal 
bleeding, which is seen in 91% of cases.1,2,5 Postmenopausal bleeding is defined as any vaginal bleeding 
occurring after at least 1 year of amenorrhea. The presence of postmenopausal bleeding is not associated with 
cancer stage. However, the risk of endometrial cancer in women with postmenopausal bleeding varies greatly 
across studies, ranging from 3% to 25%.5,6 Postmenopausal bleeding is common, occurring in 10% of women in 
the first year after menopause,7 and most often associated with benign causes, such as atrophy or endometrial 
polyp. In a recent systemic review and meta-analysis, the pooled risk of endometrial cancer in women with 
postmenopausal bleeding was 9%.5 The risk of endometrial cancer in women with postmenopausal bleeding 
increases to 12% when women taking hormone therapy are excluded. Additionally, there is geographic variation 
in risk of endometrial cancer with postmenopausal bleeding, ranging from 5% in North America to 13% in 

http://hdr.undp.org/en/composite/HDI
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Western Europe. Postmenopausal bleeding is therefore sensitive for early detection of endometrial cancer but 
has low positive predictive value. Also, irregular menstrual cycles are commonly reported by premenopausal 
women diagnosed with endometrial cancer.8 Additional symptoms associated with endometrial cancer include 
abnormal vaginal discharge; in patients with more advanced disease, abdominal or pelvic pain, abdominal 
distention, early satiety, or change in bowel or bladder function can be seen.9  
 
Among mesenchymal uterine cancers or uterine sarcomas, the most common presenting symptoms are similar 
to those of uterine myomas. They include abnormal uterine bleeding, pelvic mass, and pelvic pain.10,11   
 
In the absence of a screening test for any uterine cancer, expert opinion recommendations from ACOG and 
NICE include educating women with Lynch syndrome and postmenopausal women taking tamoxifen about the 
risk associated with abnormal vaginal bleeding or spotting and the importance of evaluation to facilitate early 
diagnosis should such symptoms occur.3,12 However, a recent Cochrane review determined that there is an 
absence of evidence on the effectiveness of educational interventions for health care providers and patients that 
would support promoting early presentation and referral for women with symptoms concerning for endometrial 
cancer.13  
 
In premenopausal patients with abnormal uterine bleeding, who should undergo evaluation for uterine 
cancer or precancer? What are the most effective methods of evaluation for uterine cancer or precancer? 
 

Who Should Undergo Evaluation 
 
The International Federation of Gynecology and Obstetrics (FIGO) defines abnormal uterine bleeding as 
nongestational uterine bleeding in the reproductive years that is abnormal in duration, volume, frequency, or 
regularity and has been present for most of the preceding 6 months.14 ACOG recommends endometrial 
sampling for all premenopausal patients with abnormal uterine bleeding who are 45 years of age or older.15 For 
women under 45, ACOG recommends performing endometrial sampling in those with risk factors, such as 
unopposed estrogen exposure (eg, women with obesity or polycystic ovary syndrome), failed medical 
management, and persistent abnormal uterine bleeding.15,16 FIGO states, “For those at increased risk, 
endometrial biopsy is probably warranted.”17 NICE recommends hysteroscopy for patients with heavy and 
abnormal bleeding, with consideration of biopsy at the time of hysteroscopy for patients at high risk for 
endometrial pathology.18  SGO recommends endometrial sampling if the patient has risk factors or the results of 
a workup for the bleeding are negative.2 Among premenopausal breast cancer patients treated with adjuvant 
tamoxifen, abnormal uterine bleeding should merit endometrial sampling to evaluate for the presence of 
endometrial cancer or precancer.19,20  

 
Methods of Evaluation 

 
Hysteroscopic-guided biopsy is commonly used in the diagnostic evaluation of endometrial cancer, with a 
sensitivity and negative predictive value of 98% for intrauterine pathology, significantly higher than the 
diagnostic accuracy of D&C (46% and 7.1%, respectively) when compared with histology at the time of 
hysterectomy among a mixed population of premenopausal and postmenopausal women.21  
 
Office-based endometrial sampling is recommended as a first-line, minimally-invasive, and cost-effective 
procedure.9,15,22 Although several devices are available for office sampling, the Pipelle catheter has been shown 
to be a reliable and accurate method of endometrial sampling in the evaluation of uterine precancer or cancer, 
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with detection rates of 81% and 99.1%, respectively, in premenopausal women.9,22 In a recent systematic review 
and meta-synthesis of literature comparing the Pipelle with other endometrial sampling techniques or 
instruments in assessing low-risk, premenopausal women with abnormal uterine bleeding, the Pipelle was noted 
to be comparable to D&C and better than most other sampling devices for histologic sample adequacy. In 
comparing test performance of Pipelle and D&C with final results from hysterectomy pathology, the sensitivity 
of Pipelle ranged from 62% to 99.2% and that of D&C ranged from 67% to 100%. Concordance between 
Pipelle and D&C was 66% to 94%. Endometrial sampling with Pipelle was associated with minimal 
discomfort.23 The accuracy of an endometrial biopsy is more limited, however, when an adequate specimen is 
not obtained or if the endometrial pathology is not global.15 Additionally, a negative biopsy result indicates that 
the posttest probability of endometrial cancer is 0.9%.24 Given these results, the authors concluded that a 
positive test was more accurate for ruling in disease than a negative test was for ruling out endometrial cancer. 
In the setting of a negative or benign biopsy result, persistent abnormal uterine bleeding should be further 
evaluated with a hysteroscopic-guided biopsy.9  
 
Office-based hysteroscopy with guided biopsies can also be utilized. No direct comparative effectiveness 
studies between Pipelle sampling and hysteroscopic-guided biopsy (in the office or operating room) were 
identified in the literature review. The benefits of office-based hysteroscopy include lower cost, convenience for 
patient and clinician, faster recovery time, and less time off from work.15 
 
A systematic quantitative review to determine the accuracy of hysteroscopic visualization of the endometrial 
cavity found a large increase in the likelihood of endometrial cancer with a positive hysteroscopic impression 
(likelihood ratio [LR]: 60.9, 95% confidence interval [CI]: 51.2–72.5) and a moderate decrease in likelihood of 
endometrial cancer with a negative hysteroscopic impression (LR: 0.15, 95% CI: 0.13–0.18). For the combined 
outcome of endometrial cancer or hyperplasia, there was a moderate increase in the likelihood with a positive 
hysteroscopic impression (LR: 10.4, 95% CI: 9.7–11.1) and a small decrease in the likelihood with a negative 
impression (LR: 0.24, 95% CI 0.22–0.25).25 The study, however, included women with abnormal 
premenopausal and postmenopausal bleeding, and results were not reported separately for premenopausal 
women. The authors concluded that with adequate visualization of the uterine cavity, hysteroscopy is highly 
accurate and clinically useful for the diagnosis of endometrial cancer in women with abnormal uterine bleeding. 
Hysteroscopy without biopsy or endometrial sampling is less useful for the exclusion of endometrial cancer, and 
further evaluation may be warranted with a negative result. In the diagnosis of endometrial hyperplasia or 
cancer, hysteroscopy without any tissue diagnosis (or sampling) has more limited utility, especially for 
premenopausal women. 
 
In obtaining diagnostic imaging in premenopausal women with abnormal uterine bleeding, multiple studies 
have shown saline infusion sonography to be superior to transvaginal ultrasonography in the detection of 
intracavitary pathology.26,27 In a prospective, nonblinded, randomized trial comparing accuracy of the two 
modalities in detection of intrauterine pathology in premenopausal (n = 130) and postmenopausal (n = 67) 
women with abnormal uterine bleeding, sensitivity and negative predictive value were found to be significantly 
higher for sonohysterography.28 There is no clinical utility, however, for measuring the endometrial thickness in 
premenopausal women with abnormal uterine bleeding.15,29 
 
Additional studies are ongoing to determine the diagnostic value of serum markers in the evaluation and early 
diagnosis of uterine cancer, including the use of combination markers. The risk index for endometrial cancer 
combines HE4, D-dimer, fibrinogen, and CA199, for example, and has shown some initial promise, with 
sensitivity of 91.3% and specificity of 70.1% in a single retrospective study.30 Currently, such markers are not 
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used routinely to evaluate for uterine cancer or precancer, and thus the major societies recommend the other 
diagnostic strategies described. 
 
In patients with postmenopausal uterine bleeding, what are the most effective methods of evaluation for 
uterine cancer or precancer? 
 
There is variation in recommendations on the best diagnostic pathway for women with postmenopausal 
bleeding. ACOG supports initial evaluation with transvaginal ultrasonography for assessment of endometrial 
thickness or starting evaluation with endometrial sampling.31 However, in the setting of insufficient tissue on 
initial endometrial sampling, transvaginal ultrasonography can be used, and if endometrial sampling is negative 
in patients with postmenopausal bleeding, hysteroscopy with D&C is recommended for persistent or recurrent 
bleeding. ACOG recommends using an endometrial thickness of more than 4 mm to prompt endometrial 
sampling if starting evaluation with transvaginal ultrasonography.31 Appropriate evaluation for recurrent or 
persistent postmenopausal bleeding varies.32 
 
Pelvic ultrasonography is commonly used for first-line evaluation in patients with postmenopausal bleeding. In 
a systematic review and meta-analysis including 13 studies, an endometrial thickness cutoff of 5 mm on 
ultrasonography had a sensitivity and specificity of 90% and 54%, respectively. A cutoff of 3 mm had a 
sensitivity and specificity of 98% and 35%, resulting in a posttest probability of 0.7% for endometrial cancer, 
and was thus favored by the authors to rule out endometrial cancer in women with postmenopausal 
bleeding.9,32,33 In a systematic review and meta-analysis on the risk of endometrial cancer with postmenopausal 
bleeding, the authors noted more than double the risk (19%) when an endometrial thickness threshold of more 
than 4–5 mm was incorporated.5 In a cost-effectiveness analysis from the United Kingdom, a strategy using 
transvaginal ultrasonography with a threshold of 5 mm for initial evaluation was the least expensive approach. 
Transvaginal ultrasonography using a threshold of 4 mm for endometrial sampling and endometrial sampling 
were similarly cost-effective for initial evaluation.34 These findings are in line with ACOG’s current 
recommendations, which support either initial evaluation with transvaginal ultrasonography for assessment of 
endometrial thickness or starting evaluation with endometrial sampling.31 
 
In a 2016 systematic review and meta-analysis on the accuracy of endometrial sampling in patients with 
postmenopausal bleeding for the diagnosis of endometrial cancer and atypical hyperplasia, the weighted failure 
rate and weighted insufficient rate of endometrial sampling were 11% and 31%, respectively.35 The reference 
standard in included studies was either blind D&C (five studies) or hysteroscopy with histology (seven studies). 
The weighted percentage of women with endometrial cancer or precancer among those with failed or 
insufficient sampling was 7% (range: 0–18%). The sensitivity of endometrial sampling for the diagnosis of 
endometrial cancer was 100% with a D&C referent and weighted to 90% using hysteroscopy with histology as a 
referent; specificity was 99–100%. The weighted sensitivity of endometrial sampling for the diagnosis of 
atypical hyperplasia or endometrial cancer was 92% with a D&C referent and 82% using hysteroscopy with 
histology as a referent; specificity was 99–100%. Given the lower sensitivity for diagnosis of atypical 
hyperplasia and focal abnormalities, further evaluation for focal disease is warranted in the setting of a negative 
result with endometrial sampling in women with persistent postmenopausal bleeding following a negative blind 
biopsy, similar to recommendations for premenopausal women with persistent symptoms.31,35 In addition, cost-
effectiveness analysis has demonstrated that endometrial sampling in patients with postmenopausal bleeding 
using the Pipelle is as effective as but less costly than D&C, even after accounting for sampling failure rate, 
further supporting initial office-based evaluation.36  
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Data are limited on the diagnostic value of saline infusion sonography in women with postmenopausal bleeding. 
Although overall sensitivity and specificity of saline infusion sonography in the diagnosis of uterine cavity 
abnormalities is 95% and 88%, respectively, data specific to postmenopausal women or for the diagnosis of 
endometrial cancer have not been reported. Additionally, the success rate of saline infusion sonography is 
significantly lower in postmenopausal women compared with premenopausal women.32 One study evaluated the 
diagnostic accuracy of histologic evaluation of intrauterine saline when aspirated following saline infusion 
sonography evaluation, with positive findings and notably high sensitivity and specificity (86.7% and 100%, 
respectively) for the diagnosis of endometrial hyperplasia or cancer.37  
 
Hysteroscopy is considered to be highly accurate in the diagnosis of endometrial cancer among premenopausal 
and postmenopausal women with abnormal uterine bleeding when there is adequate visualization of the uterine 
cavity.25 Hysteroscopy is less useful for the exclusion of endometrial cancer, and further evaluation may be 
warranted with a negative result. Hysteroscopy is moderately useful in the diagnosis of endometrial hyperplasia 
or cancer. Furthermore, studies have shown hysteroscopy to be highly accurate in the diagnosis of intrauterine 
abnormalities more broadly among postmenopausal women.32 
 
Investigations are underway to identify biomarkers that can be used in the prediction or early diagnosis of 
endometrial cancer in postmenopausal women; however, validated tests have yet to be identified.38 In addition, 
adjunct molecular testing with reverse transcriptase-polymerase chain reaction on RNA from endometrial 
sampling specimens may help to improve the accuracy of office-based endometrial sampling for the diagnosis 
of endometrial cancer and improve the reliability of negative results.39 In addition, several studies have 
attempted to identify additional ultrasound features and scoring systems to improve diagnostic accuracy for 
endometrial cancer or precancer; however, such technologies require further development, and their clinical 
utility remains unclear.40-45 
 
In asymptomatic patients with an incidental finding of a thickened endometrium or endometrial polyp on 
transvaginal ultrasonography, who should undergo evaluation for uterine cancer or precancer? What are 
the most effective methods of evaluation for uterine cancer or precancer? 
 
Among asymptomatic postmenopausal women, a thickened endometrium on transvaginal ultrasonography of 4 
mm or more has poor accuracy for the diagnosis of endometrial hyperplasia with atypia or endometrial 
carcinoma.46,47 A decisional analysis study based on a theoretical cohort demonstrated that in asymptomatic 
postmenopausal women, an endometrial thickness of more than 11 mm conferred similar risk for endometrial 
cancer as a postmenopausal patient with vaginal bleeding and an endometrial thickness of more than 5 mm 
(6.7% vs 7.3%). For an asymptomatic postmenopausal patient with an endometrial thickness of 11 mm or less, 
the risk for endometrial cancer is 0.002% compared with a risk of less than 0.07% in a symptomatic 
postmenopausal patient with an endometrial thickness of 5 mm or less.48 Similar results were noted in a cohort 
study in which 488 asymptomatic postmenopausal women underwent hysteroscopy for endometrial thickness of 
5 mm or more; 3.1% were diagnosed with EIN and 2.0% with endometrial cancer. Receiver operating 
characteristic analysis demonstrated that an endometrial thickness of 11 mm would best differentiate patients 
with benign lesions from those with EIN or malignant lesions.49 Evaluation methods to consider are similar to 
those used for symptomatic patients and include endometrial biopsy, endometrial curettage, or hysteroscopy. 
There are no specific guidelines on the most effective method of evaluation for asymptomatic postmenopausal 
women with a thickened endometrium. 
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In a large, retrospective, multicenter study, 1.6% of polyps removed from asymptomatic postmenopausal 
women were precancerous or cancerous, compared with 6% in symptomatic postmenopausal women.50 A 
systematic review and meta-analysis including 37 studies with 21,057 patients showed that among identified 
endometrial polyps, 3.4% will have precancerous or cancerous lesions.51 Characteristics associated with a 
higher risk of precancerous or cancerous lesions in endometrial polyps include postmenopausal status, age 60 
years or older, tamoxifen use, obesity, diabetes mellitus, hypertension, and abnormal uterine bleeding (including 
postmenopausal bleeding).51 In a more recent and larger systematic review and meta-analysis of 51 studies 
comprising 35,345 patients, the prevalence of malignant polyps was 2.73% overall, 1.12% for premenopausal 
women, and 4.73% for postmenopausal women. Asymptomatic women had a lower risk of malignancy (1.89%) 
than symptomatic women (5.14%, P < 0.001).52 An observational multi-institutional cohort study of 
premenopausal and postmenopausal women undergoing hysteroscopic polypectomy showed that after adjusting 
for potential correlates, only older age (odds ratio [OR]: 1.08, 95% CI: 1.03–1.14) and abnormal uterine 
bleeding (OR: 3.53, 95% CI: 1.87–6.65) were associated with increased risk of precancerous and cancerous 
endometrial polyps.53 Other similar cohort studies have also shown increased risk with older age (≥ 60 years), 
menopausal status, or abnormal uterine bleeding.50,54-56 Based on these studies, the consensus in the literature is 
for polyp removal in older, postmenopausal women with abnormal uterine bleeding. When further evaluation of 
endometrial polyps is indicated, it can be done by hysteroscopic resection, blind polyp removal, or endometrial 
curettage in order to submit a sample for histologic evaluation. ACOG states that management of endometrial 
polyps can be expectant or surgical depending on patient symptoms and risk factors for malignancy; abnormal 
uterine bleeding is an indication for polypectomy.57 Although rates of malignancy among asymptomatic 
postmenopausal women are low, there are no clear consensus guidelines on the role of evaluation for 
asymptomatic postmenopausal women at intermediate risk with an incidental finding of endometrial polyps on 
transvaginal ultrasound imaging. Little data support evaluation for uterine cancer or precancer among 
asymptomatic premenopausal patients at low risk with an incidental finding of endometrial polyp.54  
 
In women with benign endometrial cells on cervical cytology, who should undergo evaluation for uterine 
cancer or precancer?  
 
The 2014 Bethesda System for reporting cervical cytology recommends reporting benign-appearing endometrial 
cells for women 45 years or older (a change from the 2001 Bethesda System, which recommended reporting for 
women 40 years and older).58 In addition, the 2014 Bethesda System recommends adding an educational note in 
the pathology report to specify that endometrial evaluation is recommended in postmenopausal women. The 
prior 2012 and more recent 2019 ASCCP consensus guidelines also recommend endometrial evaluation only in 
postmenopausal women, based on evidence of increased risk of endometrial pathology in this group.4,59  
 
In one systematic review and meta-analysis of 22 studies reporting on normal endometrial cells from cervical 
cytology specimens in postmenopausal women or women age 40 or older, the prevalence of normal endometrial 
cells was 0.7% (95%: CI 0.4–1.4%). The proportion of normal endometrial cells associated with endometrial 
hyperplasia or endometrial carcinoma was 7% (95% CI: 4–10%); it was 11% (95% CI: 8–14%) for 
conventional cytology and 2% (95% CI: 1–2%) for liquid-based cytology. Among those with significant 
endometrial pathology, normal endometrial cells were associated with abnormal uterine bleeding in 79% of 
women who had follow-up, indicating that many instances of normal endometrial cell cytology results are 
accompanied by symptoms.60 A more recent study showed that 2.7% of normal endometrial cells from liquid-
based cytology were associated with precancerous or cancerous endometrial lesions.61 Precancerous or 
cancerous endometrial lesions were found almost exclusively in women 50 years and older with normal 
endometrial cells evaluated on day 12 or later of their menstrual cycle or in postmenopausal women. The 
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authors recommended routine endometrial sampling when normal endometrial cells are identified on cervical 
cytology in these groups of women. There are no guidelines on the role of endometrial sampling or further 
evaluation when benign-appearing endometrial cells are identified on cervical cytology of premenopausal 
women. 
 
What is the appropriate evaluation of women with AGCs on cervical cytology? 
 
ASCCP has published guidelines on the evaluation of women with AGCs on cervical cytology.4 Its 2019 Risk-
Based Management Consensus Guidelines recommend that for AGCs of all subcategories, except atypical 
endometrial cells, a colposcopy should be performed regardless of the result of human papillomavirus (HPV) 
testing. Endocervical sampling is recommended at the time of colposcopy, except in pregnancy. Additionally, 
endometrial sampling is recommended for nonpregnant patients age 35 years and older and for nonpregnant 
patients younger than 35 if they are at increased risk of precancerous or cancerous endometrial lesions (as 
indicated, eg, by abnormal uterine bleeding, chronic anovulatory disorders, or obesity). For patients with 
atypical endometrial cells, initial evaluation with endometrial and endocervical sampling is preferred, but 
including colposcopy in the initial evaluation is acceptable. Additional evaluation with colposcopy is 
recommended if the initial evaluation is negative for endometrial pathology and colposcopy was initially 
deferred.4 Because AGCs can be associated with benign conditions, adenocarcinomas of the cervix, or cancers 
of other reproductive tract organs, including the endometrium, thorough evaluation is often warranted. In older 
women who test negative for HPV, endometrial cancer or precancer must be considered.4  
 
In one study of 1,422 patients with AGC cytology, 4% were diagnosed with endometrial cancer, 1.4% with 
endometrial hyperplasia, and 0.3% with other uterine cancers.62 Endometrial cancer was identified in AGC 
subcategories as follows: 5.4% with AGC not otherwise specified, 0.5% with AGC endocervical cells, and 
14.6% with AGC endometrial cells. Age 50 years or older was significantly associated with risk of endometrial 
cancer among women with AGC (OR: 6.07, 95% CI: 3.23–11.4), all cases of which were HPV-negative. A 
more recent study with 3,709 cases of AGC found similar prevalence of endometrial cancer (5.5%), with 
increased risk in patients age 50 years or older.63 
 
What methods of evaluation are beneficial for early detection in patients with other concerning 
symptoms (ie, not bleeding or abnormal cervical cytology)? 
 
SGO’s Clinical Practice Committee recommends that for patients with symptoms suggestive of endometrial 
cancer, the standard diagnostic evaluation should include pelvic ultrasonography, office endometrial biopsy, or 
D&C with or without hysteroscopy. Hysteroscopic-guided biopsy is considered the gold standard for diagnostic 
evaluation of endometrial cancer.9 The literature review did not identify any specific papers or guidelines on 
methods of evaluation of endometrial cancer for specific concerning symptoms other than abnormal bleeding 
and cervical cytology.  
 
No guidelines or other papers were identified on methods of evaluation beneficial for the early diagnosis of 
mesenchymal uterine cancers. One study investigated the diagnostic performance of MRI in detection of 
myomas and adenomyosis of the uterus among women with an enlarged uterus accompanied by gynecologic 
symptoms or with an asymptomatic pelvic mass who had consented to total abdominal hysterectomy.64 As part 
of this study, five uterine sarcomas were diagnosed (3.7%); sensitivity and specificity of MRI for diagnosis of 
uterine sarcoma was 60% and 99.2%, respectively. The positive and negative predictive value were 75% and 
98.5%.  
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DISCUSSION 
 
Strengths 
 
Several systematic reviews and meta-analyses were available to guide early diagnosis and effective evaluation 
for uterine cancer and precancer, including the association of endometrial cancer risk with postmenopausal 
bleeding, polyps, or normal endometrial cells on cytology; the diagnostic accuracy of Pipelle for endometrial 
sampling; the use hysteroscopic visualization of the endometrial cavity; and transvaginal ultrasound evaluation 
of women with postmenopausal bleeding for the diagnosis of endometrial cancer or precancer.5,23,25,33,35,51,60 In 
addition, expert consensus guidelines on several aspects related to the early diagnosis of uterine cancer or 
precancer, based on high-quality indirect evidence, are available from ACOG, SGO, and ASCCP.4,9,31  
 
Weaknesses and Gaps in Information Pertinent to Making Recommendations 
 
The quality of primary studies and of those included in the systematic reviews and meta-analyses were low to 
moderate, often based on cross-sectional data or retrospective or prospective cohort studies, with few 
randomized trials comparing diagnostic strategies. Studies often lacked important variables or did not include 
heterogenous populations in studies based on age, body mass index, menopausal status, or use of hormone 
therapy. In addition, pathology variability in the diagnosis of endometrial hyperplasia exists, and endometrial 
hyperplasia was rarely an independent outcome assessed separately from endometrial cancer. The majority of 
studies were focused on endometrial cancer or precancer, with very little data identified relevant to other types 
of uterine cancers.  
 
There are several clinical scenarios for which clear consensus guidelines are not available, including the 
management of incidental endometrial polyps in asymptomatic postmenopausal women. In addition, the 
evidence is lacking about when additional testing is warranted if initial evaluation is negative and what the 
optimal sequence of testing should be, given the availability of multiple testing modalities. 
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Uterine Cancer Literature Review  
Appendix 7. Overview of Diagnosis and Care Coordination  

for the Primary Care Provider  
 

Primary Reviewer: Rebecca Brooks, MD 
Secondary Reviewer: Arjeme Cavens, MD 

 
INTRODUCTION 
This document addresses what the primary care provider should know about diagnosis and care coordination for 
a patient with endometrial cancer. The following primary research question was posed: 
  

What are the current major society or health service guidelines for risk assessment, screening, 
prevention, and survivor care of patients with uterine cancer?  

 
The PICO format was used to direct the literature search: 

P (Patient, problem, or population): Adults at risk for or with a diagnosis of uterine cancer  
I (Intervention): Major society or health service guidelines for uterine cancer related to medical history; 
physical examination; appropriate laboratory, pathology, and imaging tests; consideration of age-related 
factors; or considerations for referral to gynecologic oncology 
C (Comparison, control, or comparator): One guideline versus another 
O (Outcome[s]): Survival rate, quality-adjusted life years, receipt of standard care of treatment, or 
mortality rates 

 
METHODS 
The American College of Obstetricians and Gynecologists (ACOG) Resource Center searched the Cochrane, 
MEDLINE (through Ovid), and PubMed (for references not indexed in Ovid) databases for all relevant 
references. All identified articles were categorized by level of evidence. Additional review was carried out to 
identify relevant guidelines published by ACOG, the American Cancer Society, the National Comprehensive 
Cancer Network (NCCN), the Society of Gynecologic Oncology, the European Society for Medical Oncology, 
the National Institute for Health and Care Excellence, the American College of Radiology, the U.S. Preventive 
Services Task Force, and the American Society for Reproductive Medicine. A single investigator reviewed the 
title and abstracts of all articles and guidelines, followed by full manuscript review of selected articles. The 
bibliographies of included articles were reviewed to identify other relevant works not identified by the primary 
search. 
 
Inclusion criteria were major society or health service guidelines, systematic reviews, meta-analyses, cohort 
studies, case-control studies, and randomized controlled trials published in the year 2000 or later. Only articles 
available in English were included. Case reports, case series, and articles unavailable in English were excluded.  
 
To streamline data retrieval, systematic reviews and meta-analyses were prioritized. The individual source 
studies included in such reviews were not acknowledged separately unless their inclusion provided additional 
pertinent information. Nonsystematic review articles were generally excluded unless there was a lack of high-
quality studies on a specific topic. 
 
In response to feedback from the Uterine Cancer Evidence Review Conference, a section was added to address 
what constitutes abnormal vaginal bleeding and how to identify it. Because this feedback came after the ACOG 
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literature search was performed, the primary reviewer conducted an independent search using key terms and 
identified related articles highlighted in PubMed.  
 
RESULTS 
 
Literature Summary  
 
The literature summary prioritized the reviews highlighted by the ACOG team, including high-level reviews 
and the Society of Gynecologic Oncology and ACOG consensus statements and committee opinions.  
 
An in-depth review was performed of 73 level 1 systematic reviews or meta-analyses provided by ACOG. Forty 
were excluded based on title or subject. The remaining 33 were further evaluated, of which 16 were relevant 
and were included. The search also identified 15 level III reviews, of which 4 were relevant and further 
evaluated. Two of these were included, and two were rejected after review of the abstract or manuscript. One 
NCCN guideline document was included, totaling 19 references included from the ACOG literature search. An 
additional 48 relevant studies were identified through author review and prior knowledge of the related 
literature, including references added based on stakeholder input. 
 
Summary of Data 
 

Diagnosis and Care Coordination for the Primary Care Provider  
 

MEDICAL HISTORY  
 

A thorough medical history is essential when considering risk factors for endometrial cancer, as well as when 
considering surgical risk and treatment options for patients with a new diagnosis of endometrial cancer. 
According to the ACOG Committee Opinion, The Role of Transvaginal Ultrasonography in Evaluating the 
Endometrium of Women with Postmenopausal Bleeding, “Clinical risk factors for endometrial cancer, including 
but not limited to age, obesity, use of unopposed estrogen, specific medical comorbidities (eg, polycystic ovary 
syndrome, type 2 diabetes mellitus, atypical glandular cells on screening cervical cytology), and family history 
of gynecologic malignancy, also should be considered when evaluating postmenopausal bleeding.”1  
 
This review did not identify major society guidelines regarding what questions to ask when taking a medical 
history for a patient with newly diagnosed endometrial cancer. Risk factors for endometrial cancer are discussed 
extensively in Appendix 3, Uterine Cancer Risk Factors. A thorough initial medical history may include 
questions about risk factors such as obesity, anovulation, diabetes, and polycystic ovarian syndrome (PCOS).2 
Thyroid disorders may also impact bleeding patterns. Medications that affect endometrial cancer risk include 
unopposed estrogen hormone therapy, which can cause iatrogenic endometrial cancer if given without 
progesterone, resulting in a 20-fold increased risk of cancer.3 Medications, including nonsteroidal anti-
inflammatory drugs, warfarin, heparin derivatives, direct thrombin inhibitors, and other anticoagulants, and 
herbal supplements, such as ginseng, gingko, and motherwort, may affect bleeding patterns. Tamoxifen, which 
is a partial agonist and can be pro-estrogenic to the endometrial lining, may increases the risk in a time-
dependent fashion, with an up to fourfold risk of endometrial cancer after 5 years of use.2 Oral contraceptives, 
progestins, and levonorgestrel-releasing intrauterine devices (LNG-IUDs) may decrease the risk of endometrial 
cancer.4 Recording a patient’s reproductive history is also pertinent, as nulliparity, infertility, earlier menarche, 
and later menopause are known to be risk factors, and multiparity is a protective factor.5–7 
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Other medical comorbidities that may affect surgical risk include cardiovascular disease, history of myocardial 
infarction, stroke, thromboembolism, and diabetes. It is important to identify patients taking anticoagulants, 
which can worsen irregular bleeding, as decisions will need to be made about the timing and safety of stopping 
them. Because the management of uterine cancer is mostly surgical, facilitating updated medical evaluation may 
be important for risk stratification, surgical decision making, and optimization.  
 
The link between endometrial cancer and obesity is noteworthy. Almost 60% of endometrial cancer in the 
United States is attributed to obesity, a risk which increases by at least 50% for each 5-point increase in body 
mass index (BMI).2 Moreover, premenopausal obese women are more likely to experience chronic anovulation, 
further increasing their risk of endometrial cancer.5 Therefore, the threshold may be lower to evaluate for 
endometrial cancer in young premenopausal women who are obese and have abnormal or anovulatory bleeding 
patterns given the increased risk for endometrial cancer in this population.8 The history obtained during patient 
encounters may elicit bleeding patterns, which might trigger a workup and necessitate intervention. Irregular 
bleeding and discharge are the most common presenting symptoms in patients with endometrial cancer.5  
 
Vaginal Bleeding Patterns. A thorough history of the patterns, frequency, and heaviness of bleeding is critical. 
According to ACOG, “A medical history should include questions about menstrual bleeding patterns, severity, 
pain associated with bleeding, and family history.”8 An in-depth review of what constitutes abnormal uterine 
bleeding is beyond the scope of this review. (See the ACOG Practice Bulletin, Diagnosis of Abnormal Uterine 
Bleeding in Reproductive-Aged Women, and the ACOG Committee Opinion, The Role of Transvaginal 
Ultrasonography in Evaluating the Endometrium of Women with Postmenopausal Bleeding.) However, key 
issues are described here.  
 
Premenopausal patients. This review did not identify one consistent definition of what constitutes normal 
menses, though normal menses usually lasts up to 8 days.9 Bleeding lasting longer and intermenstrual bleeding 
may be considered abnormal. Cyclic bleeding, even if heavy, is less likely to be a sign of carcinoma.10 Variation 
exists in the definition of normal and abnormal menstrual patterns. The International Federation of Gynecology 
and Obstetrics (FIGO) Menstrual Disorders Committee has described classifications for causes of abnormal 
uterine bleeding (See Table 1).9 ACOG describes slightly different ranges, with a normal menstrual flow lasting 
5 days and the normal menstrual cycle lasting 21 to 35 days.8  
 
Table 1: Normal and Abnormal Bleeding Patterns in Premenopausal Patients* 
 

Parameter Normal Abnormal ☐ 

Frequency 

Absent (no bleeding) = amenorrhea ☐ 
Infrequent (>38 days) ☐ 
Normal (≥24 and ≤38 days)  ☐ 
Frequent (<24 days) ☐ 

Duration  
Normal (≤8 days) ☐ 
Prolonged (>8 days) ☐ 

Regularity Normal or “regular” (shortest to longest cycle 
variation: ≤7–9 days) 

☐ 
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Irregular (shortest to longest cycle variation: ≥10 
days) 

☐ 

Flow volume (patient 
determined) 

Light ☐ 
Normal ☐ 
Heavy ☐ 

Intermenstrual 
bleeding 

None ☐ 
Random ☐ 
Cyclic (predictable) Early cycle ☐ 

Mid cycle ☐ 
Late cycle ☐ 

Unscheduled 
bleeding on 
progestin ± estrogen 
gonadal steroids 
(birth control pills, 
rings, patches, or 
injections) 

Not applicable (not on gonadal steroid medication) ☐ 

None (on gonadal steroid medication) ☐ 

Present ☐ 

 
*Reprinted from Munro MG, Critchley HOD, Fraser IS; FIGO Menstrual Disorders Committee. The two FIGO 
systems for normal and abnormal uterine bleeding symptoms and classification of causes of abnormal uterine 
bleeding in the reproductive years: 2018 revisions [published correction appears in Int J Gynaecol Obstet. 2019 
Feb;144(2):237]. Int J Gynaecol Obstet 2018;143(3):393-408. doi:10.1002/ijgo.12666 

 
Abnormal uterine bleeding can be further classified as acute or chronic. Chronic nongestational abnormal 
uterine bleeding consists of uterine bleeding that is abnormal in volume, duration, frequency, or regularity and 
has been present for 6 months or longer. Acute abnormal uterine bleeding is bleeding that in the clinician’s 
opinion justifies immediate intervention.9 The acronym PALM-COEIN has been used to describe the causes of 
abnormal uterine bleeding: PALM refers to structural causes, including polyp, adenomyosis, leiomyoma, 
malignancy, and hyperplasia; COEIN refers to nonstructural causes, including coagulopathy, ovulatory 
dysfunction, endometrial, iatrogenic, and causes not otherwise classified.8 
 
This review did not identify any uniform, data-driven concrete guidelines about when to perform endometrial 
sampling. According to FIGO, “Selection for endometrial sampling is based on a combination of risk factors for 
the presence of premalignant or malignant changes, comprising some combination of age, personal, and genetic 
risk factors, and [transvaginal ultrasound] screening for endometrial echo-complex thickness.”9 Some studies 
have suggested that endometrial sampling be considered for patients with abnormal uterine bleeding using a 
typical age cutoff, usually age 45.11 Because obesity is a major contributor to the risk of precancerous and 
malignant endometrial conditions, BMI should be considered in deciding whether to sample the endometrium in 
younger patients.12 Additionally, prolonged amenorrhea, especially in patients with PCOS, is linked to 
endometrial cancer risk and may warrant evaluation. According to ACOG, “Endometrial tissue sampling should 
be performed in patients with abnormal uterine bleeding who are older than 45 years as a first-line test. 
Endometrial sampling also should be performed in patients younger than 45 years with a history of unopposed 
estrogen exposure (such as seen in obesity or PCOS), failed medical management, and persistent abnormal 
uterine bleeding.”8  
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Perimenopausal patients. The transition between a premenopausal and postmenopausal state (also known as 
perimenopause) varies in time (median: 4–11 years).13 Perimenopause is characterized by significant variability 
in age of onset, duration, and bleeding patterns.10 Many women demonstrate signs of perimenopause in their 
40s, though some may have signs in their 30s and others as late as their 50s. During the early menopause 
transition, consecutive menstrual cycles develop a persistent difference in length of 7 days or more, or the 
woman may experience one or more skipped cycles. Gradually, longer intervals of amenorrhea occur, typically 
lasting 60 days or more during the late menopausal transition, eventually reaching menopause. During this time, 
levels of inhibin B, anti-Müllerian hormone, and estradiol decrease, while levels of follicle-stimulating hormone 
and the likelihood of hot flashes increase.14 Because bleeding patterns vary among women in the 
perimenopausal period, it can be difficult to discern normal from abnormal bleeding. Transvaginal 
ultrasonography remains the primary imaging test of the uterus for the evaluation of suspected abnormal 
bleeding.10 (For an in-depth review of abnormal uterine bleeding in perimenopause, see Goldstein SR, Lumsden 
MA. Abnormal uterine bleeding in perimenopause. Climacteric. 2017;20(5):414–420. doi: 
10.1080/13697137.2017.1358921.) 
 
This review did not identify a specific age after which continued menstrual bleeding is considered abnormal. 
The average age of menopause is 51 years; ongoing normal periods far beyond what is considered within 
normal age range might warrant further investigation. Hormonal levels, such as serum follicle-stimulating 
hormone, can also be assessed to understand where a patient falls in the menopausal spectrum. 
 
Postmenopausal patients. Menopause is typically defined as a period of amenorrhea lasting 12 months or 
longer; bleeding after that point is considered postmenopausal. Although only approximately 10% of 
postmenopausal bleeding is caused by cancer, and atrophy is a more common cause, postmenopausal bleeding 
is the most common symptom of endometrial cancer and therefore warrants evaluation.15,16 The Southern 
California Permanente Medical Group’s Abnormal Uterine Bleeding Working Group suggests that the initial 
assessment of spontaneous postmenopausal bleeding be performed with either endometrial sampling or 
ultrasonography, and those patients who have an endometrial thickness less than 4 mm should be observed.17  
  
Other Symptoms. Severe fatigue, weakness, palpitations, or dyspnea on exertion could be indicators of related 
anemia. Pain may reflect local or metastatic disease. Although pelvic cramping similar to that of menstruation is 
not uncommon, severe sidewall pain, back pain, or sciatica could be symptoms of nodal or other metastatic 
disease.18 Early satiety and bloating can be signs of peritoneal carcinomatosis.  
 

FAMILY HISTORY  
 

Patients should be assessed for a family history of endometrial or colon cancer.8 Although awareness has 
recently heightened regarding the association between these cancers and Lynch syndrome, prior generations 
may not have been assessed or screened for Lynch syndrome. Even in the absence of a diagnosis of Lynch 
syndrome, women with a first-degree family member with endometrial cancer or colorectal cancer are at 
increased risk of developing endometrial cancer.19 Cancers related to Lynch syndrome include colorectal, 
endometrial, gastric, ovarian, pancreatic, urothelial, brain (usually glioblastoma), biliary tract, and small 
intestinal cancers. Referral to a genetic counselor or testing for Lynch syndrome should be considered in any 
patient with the following:18 

• Personal history of colorectal cancer or endometrial cancer that was diagnosed before age 50 
• Personal history of any other cancer related to Lynch syndrome 
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• Any relative diagnosed with a cancer related to Lynch syndrome before age 50 
• Two or more relatives with a cancer related to Lynch syndrome, diagnosed at any age 
• A known family history of Lynch syndrome  

 
Women with Lynch syndrome have a lifetime risk of endometrial cancer of 40–60%.2 The median age of onset 
is slightly younger for women with MLH1 or LSH2 germline mutations (48 years) than those with an MSH6 
mutation (53 years).20 It is important to identify these patients, as other screening mechanisms may be 
considered, and risk-reducing surgery after childbearing may be an option. (See Appendix 4, Prevention and 
Risk Reduction for Uterine Cancer, and Appendix 5, Screening for Uterine Cancer.)  
 

PATIENT EDUCATION 
 
Educating patients on the warning signs of endometrial cancer is crucial for early diagnosis. Patients should be 
aware that any postmenopausal bleeding deserves immediate evaluation, and they should be empowered to 
discuss such bleeding with their care provider. A British prospective survey of 142 patients identified a 
relatively low awareness of symptoms that might indicate endometrial cancer. Although 86.6% of patients 
presented with vaginal bleeding, almost half reported not being aware that bleeding could be a symptom of 
cancer. Furthermore, 52% of patients waited more than a month and 12% waited more than 6 months prior to 
presenting to their primary physician.21 Unfortunately, a recent meta-analysis of health education interventions 
with the aim of promoting early presentation and referral for women with symptoms of endometrial cancer 
failed to demonstrate effectiveness of these interventions.22 These findings underscore the need for improved 
patient education.  

 
PHYSICAL EXAMINATION  

 
A complete physical examination is an important part of initial evaluation for a patient diagnosed with or 
suspected to have endometrial cancer. Lymph node enlargement in the cervical, supraclavicular, and inguinal 
regions may be suggestive of metastatic disease. A cardiopulmonary examination may identify abnormalities 
that may influence surgical risk (such as a murmur, irregular heartbeat, or wheezing); it can also assess for 
decreased breath sounds suggestive of a pleural effusion. Abdominal examination may reveal surgical scars that 
may lend information about prior surgical procedures performed. It may also reveal abdominal distention or a 
fluid wave that may suggest ascites, a pelvic mass, or uterine enlargement.  
 
The pelvic examination is important to evaluate and confirm the source of bleeding, assess the size and mobility 
of the uterus for surgical planning, assess for disease spread, and evaluate for other synchronous problems.18 
According to the ACOG Practice Bulletin, Diagnosis of Abnormal Uterine Bleeding in Reproductive-Aged 
Women, “A pelvic exam also should be performed as part of the physical examination, and in adults, this should 
include speculum and bimanual exam. A speculum examination should be performed to assess for cervical or 
vaginal lesions, with appropriate tissue sampling when abnormalities are noted. A bimanual examination should 
be performed to assess the size and contour of the uterus.”8  
 
Evaluation for coexisting cervical dysplasia or cancer using human papillomavirus (HPV)-based testing (either 
cotesting with cervical cytology or primary HPV testing) may be considered in patients with a recent history of 
HPV or outdated cervical cancer screening results, in conjunction with U.S. Preventive Services Task Force or 
American Cancer Society guidelines.23,24 Although endometrial cancer can cause irregular bleeding, it is 
possible to have a synchronous cervical cancer, which may affect surgical decision making. Careful evaluation 
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of the vagina is also important to exclude metastases. A rectal examination is a helpful component of the 
physical examination. Although beyond the scope of the primary care provider, for patients with bulky cervical 
involvement, radical hysterectomy or preoperative radiation therapy may be considered.  
 

APPROPRIATE LABORATORY, PATHOLOGY, AND IMAGING TESTS 
 
Preoperative serum evaluation of CA 125 may be useful in certain situations, especially in patients with serous 
carcinoma.25 Elevations of CA 125 have been associated with extrauterine disease, including lymph node 
involvement in some studies, but not all.5 It is also reasonable to defer this evaluation to the gynecologic 
oncologist. A complete blood count should be ordered, and a comprehensive metabolic profile should be 
considered to evaluate renal function, liver function, and nutritional status to inform decision making.18  
 
As endometrial cancer may be the presenting cancer in approximately 50% of patients with Lynch syndrome, a 
diagnosis of endometrial cancer affords an opportunity to identify patients and family members at risk of 
endometrial and other cancers.26,27 Many institutions now reflexively test all patients with endometrial cancer, 
looking at either the biopsy or hysterectomy specimens with immunohistochemistry for the Lynch-related 
proteins (MLH1, MSH2, MSH6, and PMS2) or using polymerase chain reaction to test for microsatellite 
instability (MSI). NCCN and ACOG support this practice of universal testing.18,28 According to NCCN 
guidelines:18 
 

Universal testing of endometrial carcinomas for MMR [mismatch repair] proteins/MSI is recommended.  
• Testing may be performed on the initial biopsy or [dilation and curettage] material or the final 

hysterectomy specimen.  
• MLH1 loss should be further evaluated for promoter methylation to assess epigenetic process.  
• Genetic counseling, molecular analysis, and testing for all other MMR abnormalities is 

recommended.  
• For those who are MMR intact/MSI stable or those who have not been screened, but have a 

strong family history of endometrial and/or colorectal cancer, genetic counseling and testing is 
recommended.  

 
MMR testing also can be potentially informative for treatment options, as immunotherapy is approved as 
second-line systemic therapy for patients with metastatic disease who are MMR deficient/MSI high. 
 
Obtaining a diagnosis of endometrial cancer preoperatively provides many benefits, such as classification of the 
histologic subtype for risk stratification and treatment planning. Although frozen section performs relatively 
well for diagnosing and grading cancer, permanent section has better accuracy, and discrepancy between frozen 
section and final pathology is not uncommon.29 A recent systematic review and meta-analysis evaluating 
intraoperative frozen section in 6,387 women in 35 studies found a pooled sensitivity of 85% (95% confidence 
interval [CI]: 81–88%) and specificity of 97% (95% CI: 96–98%).29 
 
Relevant imaging modalities in the diagnosis and evaluation of endometrial cancer include computed 
tomography (CT), magnetic resonance imaging (MRI), ultrasonography, and positron-emission tomography–
computed tomography (PET/CT). Ultrasonography is often performed at the time of presentation and is useful 
for surgical planning in patients with low-grade disease when uterine size cannot be appreciated on examination 
because of body habitus or other factors. Transvaginal ultrasonography has moderate diagnostic performance 
for the evaluation of deep myometrial invasion. A recent systematic review and meta-analysis including 24 
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articles evaluating the utility of transvaginal ultrasonography to identify deep myometrial invasion found a 
pooled sensitivity of 82% (95% CI: 76–87%), specificity of 81% (95% CI: 76–85%), positive likelihood ratio of 
4.3 (95% CI: 3.6–5.3), and negative likelihood ratio of 0.22 (95% CI: 0.16–0.3).30  
 
MRI is helpful for assessing for depth of invasion in young patients who desire fertility-sparing treatment, for 
evaluation of the primary cancer site when it is unclear whether a malignancy is arising from the uterus or 
cervix, and for assessing for cervical involvement or parametrial extension.18 Diffusion-weighted MRI has 
excellent ability to detect deep myometrial invasion, with a sensitivity of 90% and specificity of 89%.31 A meta-
analysis of diffusion-weighted MRI for the preoperative assessment of endometrial cancer invasion found high 
sensitivity (0.9) and specificity (0.89) for deep myometrial invasion.31  
 
CT imaging can be useful in some patients to assess for extrauterine metastatic disease. Candidates include 
patients with high-risk disease, those with symptom profiles raising suspicion for long-standing disease, and 
those in whom metastatic disease is suspected. Because high-risk histologies (uterine serous carcinoma, clear 
cell carcinoma, carcinosarcoma, and high-grade endometrioid or undifferentiated carcinoma) more often 
demonstrate extrauterine disease at diagnosis, imaging with CT of the chest, abdomen, and pelvis and CA 125 
evaluation may be considered at diagnosis.18,32 For low-grade disease, chest X-ray is often sufficient for 
evaluating for metastatic disease in the absence of other risk factors. Routine CT for low-grade disease is not 
recommended, as it not cost-effective and rarely affects management.33  
 
PET/CT has relatively high specificity for the detection of nodal and other metastases, especially for larger sites 
of disease.34 For metastatic lesions larger than 10 mm, the detection rate of PET/CT was 100% compared with 
only 12% for lesions measuring 4 mm or less.34 The diagnostic accuracy for lymph node metastases is high, 
with a sensitivity of 63–72% and specificity of 94–95%, as well as excellent capability for detecting disease 
recurrence in patients in whom recurrent or metastatic disease is a concern.35-37 Because CT is frequently 
sufficient, PET is often reserved for settings in which a lesion is visible but of indeterminate significance, such 
as in the liver, lung, or lymph nodes, or to evaluate for disease that CT may have missed in the metastatic 
setting. The decision to use PET may be more appropriately made by the gynecologic oncologist or treating 
provider.38  
 

SPECIAL CONSIDERATIONS FOR TREATMENT 
 
Treatment decisions should be made after referral to a gynecologic oncologist, but primary care and general 
gynecology practitioners should be knowledgeable about treatment approaches to facilitate preliminary 
counseling of patients at the time of diagnosis. Young patients may be candidates for fertility-sparing options. 
Fertility-sparing treatment is often an option for candidates with low-grade disease and without evidence of 
deep invasion as assessed by MRI, but only after evaluation by a gynecologic oncologist. Both oral progestins 
and LNG-IUDs are treatment options for appropriate candidates, with initial response rates of 66–91% of 
patients with endometrial intraepithelial neoplasia (EIN) and 48–54% of patients with cancer.39,40 
 
Total hysterectomy with removal of both fallopian tubes and ovaries is standard surgical treatment. However, 
two 2016 large database studies demonstrated that ovarian conservation may be reasonable for patients younger 
than 50 with grade 1–2, early-stage endometrial cancer, without worsening cancer-related survival, and with a 
decreased risk of cardiovascular events.41,42 There is a risk of a synchronous ovarian malignancy, especially in 
patients with Lynch syndrome; therefore, the decision about bilateral salpingo-oophorectomy versus 
preservation should be individualized.5  
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Elderly patients may be more likely to have high-risk disease, for which preoperative imaging and medical 
clearance may be indicated. Additionally, for frail patients with poor functional status who are not surgical 
candidates or do not desire surgical intervention, definitive radiation may be curative.43,44 Hormonal therapy 
with oral progestin, LNG-IUD, or alternating progestin and tamoxifen can also be considered in patients with 
low-grade disease who are not candidates for surgery.45 Older patients also represent a special population for 
whom the expected benefits and related toxicity of treatment need to be balanced against a decreased life 
expectancy and decreased tolerance to stress.46(See the NCCN guidelines for more information about cancer in 
older adults: Older adult oncology. Version 1.2020 – February 7, 2020. Available at 
https://www.nccn.org/professionals/physician_gls/pdf/senior.pdf.)  
 

Considerations for Referral to a Gynecologic Oncologist 
 

ENDOMETRIAL HYPERPLASIA/EIN GRADING SYSTEMS 
 
Endometrial cancer precursors can be classified using several different nomenclature systems. For decades, 
endometrial hyperplasia was classified into four categories using the 1994 World Health Organization 
classification of endometrial hyperplasia, which correlated with the risk of progression to cancer. These 
categories were simple hyperplasia without atypia, complex hyperplasia without atypia, simple atypical 
hyperplasia, and complex atypical hyperplasia.47 Complex atypical hyperplasia coexists with cancer in 
approximately 37–48% of patients who undergo hysterectomy for this condition, and therefore consideration of 
referral to a gynecologic oncologist is justified in these patients.48 In 2014, the World Health Organization 
revised its classification system into a two-class EIN diagnostic schema: hyperplasia without atypia (non-
neoplastic) and atypical hyperplasia (EIN).49 EIN is the precursor to type 1 endometrial carcinoma. The two-
category classification may result in more agreement among pathologists and differentiates more clearly those 
entities that are premalignant.50 Hysteroscopy with image-directed sampling via dilation and curettage may 
provide the best opportunity to confirm a truly premalignant lesion and exclude a possible underlying 
endometrial carcinoma.50,51  
 
When appropriate, total hysterectomy, including removal of the cervix and without morcellation, provides 
definitive therapy and excludes a potential underlying cancer. Although the likelihood of a deeply invasive or 
high-grade cancer that would require surgical staging is low, the risk of having concurrent cancer is 42.6–
62.5%, with an approximately 11% chance of deep myometrial invasion.52,53 Moreover, studies looking at the 
role of lymph node dissection in patients with a preoperative diagnosis of complex atypical hyperplasia/EIN 
have demonstrated that the risk of lymph node involvement is approximately 2.5%, and that a lymph node 
dissection was indicated and affected clinical decision making in 28% of patients who were thought to have 
only EIN.54,55 No consensus recommendations address whether all patients with EIN should be referred to a 
gynecologic oncologist. However, if invasive cancer is found at the time of surgery, referral to a gynecologic 
oncologist and a second surgery may be indicated, with additional morbidity and risk. 
 

 INDICATIONS FOR REFERRAL 
 
Management decisions for patients with endometrial cancer have important, complex, and subtle nuances that 
should be carefully considered. According to ACOG:3  
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Physicians with advanced training and expertise in the treatment of women with endometrial cancer, 
such as gynecologic oncologists, understand the nuances of uterine cancer management, including the 
selection and sequencing of treatment modalities likely to benefit the individual patient. Patient 
outcomes are improved when high-volume surgeons in high-volume institutions render care, and this 
outcomes model typically is reproduced by standard gynecologic oncology practice.  

 
When possible, accounting for a patient’s disease distribution, medical comorbidities, and functional status, 
surgery is standard treatment for endometrial cancer. Minimally invasive surgical management for endometrial 
cancer has been shown in two randomized trials to be associated with improved short-term quality of life, fewer 
complications, and no difference in overall survival when compared with the historic open approach.56,57 
Moreover, risk factors for endometrial cancer, such as obesity and diabetes, also increase the risk of wound 
infections and other complications that are higher with an open surgical approach.  
 
Lymph node assessment is an important consideration in endometrial cancer. The extent to which to perform a 
staging lymphadenectomy and in which candidates has been a matter of debate for decades. Identification of 
nodal metastases allows for tailored chemotherapy and radiation that can be curative, yet two randomized trials 
failed to demonstrate a survival advantage associated with staging lymphadenectomy, with the caveat that 
differences in adjuvant treatment administered may have contributed to these findings.58,59 Additionally, a full 
staging lymphadenectomy carries with it higher blood loss, longer operative time, the risk of lymphoceles, and 
the risk of lymphedema, which can be permanent in approximately 30% of patients.60 Moreover, low-grade, 
early-stage disease is associated with a very low risk of lymph node involvement, and the risk of lymph node 
involvement increases with increasing grade, tumor size, depth of invasion, and lymph vascular space 
invasion.61  
 
This spectrum of risk versus benefit has led many gynecologic oncologists to adopt an individualized approach, 
such as the Mayo Criteria. The utility of these criteria—a tumor size of less than 2 cm, less than 50% 
myometrial invasion, and grade 1–2 endometrioid histology—were confirmed through a large Gynecologic 
Oncology Group ancillary study, with a lymph node metastases risk of only 0.8% in this population.62 
 
Sentinel lymph node assessment in endometrial cancer has recently evolved as an accurate and refined 
alternative to full staging. A 2017 multicenter, prospective, cohort study (Determining the Sensitivity of 
Sentinel Lymph Nodes Identified with Robotic Fluorescence Imaging [FIRES] trial) demonstrated that sentinel 
lymph node assessment is an alternative to a full staging lymphadenectomy. Injection of indocyanine green into 
the cervix with near-infrared assessment, followed by complete lymphadenectomy, identified sentinel lymph 
nodes in 86% of patients, with a sensitivity of 97.2%, a negative predictive value of 99.6%, and a false-negative 
rate of only 2.8%.63 Sentinel lymph node assessment also provides other potential advantages for patients. The 
sentinel lymph nodes are analyzed by ultrastaging, allowing for identification and more thorough assessment of 
the most at-risk lymph nodes, though the significance of small-volume isolated tumor cells remains unclear.64 
Additionally, the risk of lymphedema is lower with a sentinel lymph node approach compared with full 
lymphadenectomy.65 Especially in the era of sentinel lymph node assessment, all patients with proven 
endometrial carcinoma may benefit from gynecologic oncology referral, because once the hysterectomy has 
been completed, patients are not candidates for a sentinel lymph node dissection and miss a window of 
opportunity for this refined approach to staging. Moreover, the decision to perform a second completion staging 
surgery can be a difficult one, and often a second surgery results in a harder recovery for a patient. Furthermore, 
approximately 20% of patients with presumed early-stage disease are found to have metastatic disease at the 
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time of surgery, and management of these patients by a gynecologic oncologist improves cancer related 
outcomes.5  
 

CONSIDERATIONS FOR PATIENTS WITH KNOWN OR SUSPECTED UTERINE SARCOMA  
 
The medical history and physical examinations are similar for the patient with known or suspected uterine 
sarcoma. Symptoms can be difficult to differentiate from uterine fibroids; they include vaginal bleeding in 56% 
of patients, increased abdominal girth or a palpable mass in 52%, and pelvic pain or pressure in 22%.66 
Endometrial biopsy or curettage may detect uterine leiomyosarcoma in a subset of patients, but a negative test 
does not exclude malignancy, and there is no preoperative diagnostic test to reliably and definitively diagnose a 
uterine sarcoma.66 MRI may be the best method for characterizing uterine masses concerning for sarcoma.66 
Decision tree algorithm modeling has also been used, combining T2 and T1 signaling, with 77.8% specificity 
for uterine leiomyosarcoma; however, positive predictive value was 67.74% (CI: 48.63–83.82%), and negative 
predictive value was only 83.33% (CI: 68.84–93.3%), highlighting the difficulty in accurate preoperative 
diagnosis based on imaging.67 Diffusion-weighted MRI and fused PET/MRI are imaging modalities that are 
evolving and may be applicable for these patients in the future.68 Given the high risk of metastatic disease to 
distant sites, CT of the chest, abdomen, and pelvis is recommended at the time of diagnosis.18 Data on the utility 
of PET/CT in this setting are limited.69 In cases of suspected malignancy based on a rapidly growing uterine 
mass, an enlarging mass in a postmenopausal female, evidence of metastases, concerning characteristics of the 
mass on imaging, or other concerns, referral to a gynecologic oncologist may be considered.  
 
DISCUSSION  
 
Obtaining a bleeding history to identify any abnormal bleeding patterns that could be suggestive of pathology is 
crucial to the diagnosis of endometrial cancer. A comprehensive medical history that covers symptoms, 
medications, reproductive history, and family history is an important first step in evaluating patients with 
uterine cancer. The pelvic examination is important to assess for locoregional disease, evaluate concerns about 
distant disease, and plan imaging and management. Patients with low-grade disease usually only need a chest 
X-ray, while patients with high-grade endometrial cancer or uterine sarcoma benefit from a CT of the chest, 
abdomen, and pelvis. Ultimately, patients with known or suspected uterine cancer should be offered an 
expeditious referral to a gynecologic oncologist or other provider with expertise in the management of uterine 
cancer.  
 
Strengths 
 
There is a vast body of knowledge about the risk factors, diagnostic strategies, and treatment considerations for 
endometrial cancer patients being evaluated by the primary care provider.  
 
Weaknesses 
 
It is difficult to concisely and comprehensively cover a vast body of literature and synthesize what is most 
relevant to the primary care physician.  
 
Gaps 
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• Interventions to promote early presentation and referral for patients with endometrial cancer are lacking 
and ineffective. Opportunity in this area clearly exists, and the primary care provider is central to this 
process.  

• Limited evidence was identified to address after what age continued vaginal bleeding is abnormal and 
justifies workup.  

• There is a fair amount of ambiguity about what constitutes abnormal uterine bleeding and what justifies 
evaluation for endometrial hyperplasia and cancer. The decision is often left to the provider.  

• Further educational resources for providers and patients may be beneficial.  
• Guidelines about a targeted history, examination, and appropriate workup for a patient with newly 

diagnosed endometrial cancer are lacking.  
• This review did not identify clear guidelines for whether all patients with EIN should be referred to a 

gynecologic oncologist. 
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Uterine Cancer Literature Review 
Appendix 8. Special Considerations 

 
Primary Reviewer: Brett Worly, MD  

Secondary Reviewer: Dana M. Scott, MD, FACOG 
 

INTRODUCTION 
Many special considerations are important in caring for endometrial cancer patients. The PICO format was used 
to direct a literature search:  
 

P = patient, problem, or population; I = intervention; C = comparison, control, or comparator; O = 
outcome(s) 

 
This literature review specifically addresses the following questions: 
 
1. How are stigma and shame associated with gynecologic abnormalities, symptoms, and cancers? 

P: Adult women with endometrial cancer 
I: Multiple interventions are possible, including: 

a) Awareness of this problem, so that patients may address it 
b) Treatment or therapy to correct the medical condition  

C: Endometrial cancer patients with stigma or shame versus those without stigma or shame, who have had 
surgery versus no surgery, who have had a hysterectomy versus no hysterectomy, with pelvic exenteration 
versus no exenteration, with radiation versus no radiation 
O: Endometrial cancer diagnosis associated with stigma or shame 

 
2. How can trauma-informed, body-positive/sex-positive, gender-affirming care build rapport and trust 

with patients to talk about sensitive subjects? 
P: Adult women with endometrial cancer 
I: Multiple interventions are possible, including: 

a) Trauma-informed approach 
b) Body-positive/sex-positive approach 
c) Gender-affirming care 

C: Endometrial cancer patients with trauma-informed care versus no trauma-informed care, with body-
positive/sex-positive care versus without body-positive/sex-positive care, with gender-affirming care versus 
without gender-affirming care 
O: Endometrial cancer patients with trauma-informed, body-positive/sex-positive, gender-affirming care 
who build rapport and trust with their providers and discuss sensitive subjects 
 

3. What are important unique survivorship concerns (fertility preservation, isolation, and sexual health) 
that need to be considered? 
P: Adult women with endometrial cancer 
I: Comprehensive care, including: 

a) Fertility preservation 
b) Reducing feelings of isolation 
c) Improving sexual health 
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C: Endometrial cancer patients with fertility preservation versus without fertility preservation, with a 
reduction of feelings of isolation versus those with feelings of isolation, with improving sexual health versus 
poor sexual health  

 
METHODS 
 
Study Population  
 
This review focused on women with past or present endometrial cancer diagnosis. It included topics such as 
obesity, sexuality, patient-initiated follow-up, quality of life, fertility preservation, feelings of isolation, trauma-
informed approach to care, body-positive/sex-positive counseling, gender-affirming care, and shame.  
 
Search Strategy 
 
The American College of Obstetricians and Gynecologists Resource Center searched the Cochrane, MEDLINE 
(through Ovid), and PubMed databases for all relevant references. Additional review was carried out to identify 
relevant guidelines published by the American College of Obstetricians and Gynecologists, the American 
Cancer Society, the National Comprehensive Cancer Network, the Society of Gynecologic Oncology, the 
European Society for Medical Oncology, the National Institute for Health and Care Excellence, the American 
College of Radiology, the United States Preventive Services Task Force, and the American Society for 
Reproductive Medicine.  
 
The literature search was supplemented by examining the bibliographies of included studies and finding other 
notable pertinent works that had not been identified by the primary search. Inclusion criteria were major society 
or health service guidelines, systematic reviews, meta-analyses, cohort studies, case-control studies, and 
randomized, controlled trials published in the year 2000 or later. Only articles available in English were 
included. Case reports, case series, articles unavailable in English, and studies that did not evaluate patients with 
endometrial cancer were excluded. A single investigator reviewed the title and abstracts of all identified articles. 
The full text of those articles that met eligibility criteria was then reviewed by the same investigator.  
 
RESULTS 
 
Literature Summary 
 
The literature search returned 1,047 citations. Of those, 928 were excluded after review of the title and abstract, 
leaving 119 articles. An additional 40 papers were excluded after manuscript review because they were not 
applicable. The initial search yielded 20 papers pertinent to the topic, which were reviewed in their entirety. An 
additional 10 papers were found from these articles and added to this review.  
 
Summary of Data 
 

How are stigma and shame associated with gynecologic abnormalities, symptoms, and cancers? 
 
A qualitative study looked at 15 obese (body mass index [BMI] > 40 kg/m2) women with low-grade 
endometrial cancer who were either preparing for hysterectomy or had a hysterectomy in the past 6 months. 
During semistructured phone interviews, 80% of patients identified stigma and shame related to their size and 
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endometrial cancer. The study population included patients receiving care from a tertiary care academic medical 
center in Canada. Phone interviews were conducted so that subjects would not be aware of the interviewer’s 
body size. Patients noted that they were unaware of a link between obesity and endometrial cancer (100%, n = 
15/15). Most patients (93%) noted that potentially modifiable barriers, including geographic, administrative, 
financial, and logistical barriers to care, exist for obese endometrial cancer patients, but they believed that good-
quality care for obese endometrial cancer patients is an attainable goal.1 
 

How can trauma-informed, body-positive/sex-positive, gender-affirming care build rapport and trust 
with patients to talk about sensitive subjects? 

 
After extensive literature review, no specific data were found regarding trauma-informed care, body-
positive/sex-positive care, or gender-affirming care for endometrial cancer patients. 
 

What are important unique survivorship concerns (fertility preservation, isolation, and sexual health) 
that need to be considered? 

 
FERTILITY PRESERVATION 
 

An increasing number of women of reproductive age are being diagnosed with endometrial cancer and may 
want to preserve their fertility.2  Counseling should cover the risks and benefits of fertility preservation, 
treatments and side effects, chance of recurrence, relevant assisted reproductive techniques and their cost, and 
chances of pregnancy complications and successful live birth.3  Endometrial cancers in this age group are 
increasing in frequency and are often early-stage, well-differentiated endometrioid-type adenocarcinomas, with 
rare cases of myometrial invasion or lymph node metastasis.4,5 The American Society for Reproductive 
Medicine recommends that patients of reproductive age undergoing potentially gonadotoxic therapies should be 
informed by their health care provider about fertility preservation and future reproduction prior to the initiation 
of the treatment. A collaborative, multidisciplinary, team-based approach may be helpful.3   

 
Although fertility-sparing techniques limit complete surgical staging, the Society of Gynecologic Oncology and 
the National Comprehensive Cancer Network identify candidates for fertility-sparing treatment as those who 
strongly desire fertility, have a well-differentiated tumor (grade 1), no evidence of invasion (stage IA), no 
contraindications for medical management, and a willingness to accept the risks of nonstandard treatment.5,6 
Dilation and curettage (D&C) is the optimal method to confirm grading and histologic differentiation of 
endometrial cancer, in combination with contrast-enhanced magnetic resonance imaging to assess cervical, 
myometrial, adnexal, lymph node, or peritoneal involvement.5,6  
 
Progestin treatment is an option for patients with stage 1A, grade 1, minimally invasive endometrial cancer who 
desire fertility-sparing therapy.5 Patients who desire fertility preservation should be placed on a continuous 
progestin-based therapy with megestrol, medroxyprogesterone, or the levonorgestrel intrauterine device (IUD).  
They should have endometrial sampling by office biopsy or D&C every 3–6 months, with a complete response 
expected by 6 months.  D&C is reserved for patients with symptoms or signs of recurrence. Hysterectomy is 
recommended once childbearing has been completed.5-7 Response rates to oral progestin therapy range from 
48.2% to 76.2% of patients, with recurrence rates of 35.4–40.6%, a 34.8% pregnancy rate, and a 28% live birth 
rate.8,9 Several studies support the use of progestin-releasing IUDs.5-7  
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The studies in this literature review indicate that fertility preservation among endometrial cancer survivors with 
stage IA, grade 1 endometrioid adenocarcinoma is reasonable for patients with goals of future fertility.5,6 
Careful conversations regarding the risks and benefits of fertility preservation, medications, regimens, dosages, 
modalities, side effects, chance of recurrence, and chance of successful live birth are all essential.3 
 

ISOLATION 
 

After extensive literature review, no specific data were found regarding isolation among endometrial cancer 
patients. 
 

SEXUAL HEALTH 
 
Sexuality is complex and has many different components that may negatively or positively influence sexual 
health. Having a sexual partner, age, relationship issues, psychological and physical components, other aspects 
of physical health, endometrial cancer diagnosis, surgery that removes organs that may help define sexuality, 
chemotherapy, radiation, and a desire to please a sexual partner are some of the important aspects that 
contribute differently to an endometrial cancer patient’s sexual health. Sexual health in an intimate relationship 
is unique in that it often requires a healthy partner and a strong relationship.10-12 A cross-sectional cohort study 
assessed 79 women with gynecologic cancer and 87 healthy controls. In the cancer patient group:  

• 59.5% were not sexually active 

• 23.4% were inactive because of a lack of partner (P = 0.172) 

• 40.4% were inactive because of a lack of interest (P = .044) 

• 27.7% were inactive because of a physical problem (P = .031) 

• 6.4% were inactive because of general well-being or fatigue (P = .708)  
 
The average age of patients in this study was 62 years old.13  

 
In a retrospective cohort study of 100 sedentary endometrial cancer survivors that included a physical activity 
intervention, sexual dysfunction correlated with financial problems and psychological distress, and sexual 
function and interest were worse among patients with less than a 4-year college degree (P < .001). Sexual 
interest was higher among patients who had a partner (P = .012).14 Aerts et al looked at 84 patients with 
endometrial cancer, 84 patients with benign gynecologic disease, and 84 healthy controls in a prospective 
cohort study for 2 years following gynecologic surgery. While only 24% of patients were monitored for the full 
2 years of follow-up, 54% of endometrial cancer patients were sexually active, and this number remained stable 
throughout the study. In subgroup analysis, endometrial cancer patients who underwent laparoscopic surgery or 
lymph node dissection were no different than patients who had abdominal hysterectomy. Endometrial cancer 
patients had increased rates of decreased sexual desire (P < .01), entry dyspareunia (P < .01), and decreased 
intensity of orgasm (P < .01) compared with the healthy control group. The differences in decreased sexual 
desire and entry dyspareunia persisted for the 2 years of follow-up, and endometrial cancer patients noted 
decreased sexual arousal throughout the 2-year follow-up period (P < .01).15  
 
Chemotherapy, radiation, and surgical interventions have been assessed to determine whether these treatments 
might alter sexual function for endometrial cancer patients. Surgical options for treatment of endometrial cancer 
include laparoscopy, robotic-assisted surgery, and open surgery, and surgical intervention has not been found to 
negatively impact sexual function in most studies.16-19 Damast et al looked at a cohort of 104 endometrial cancer 
patients being treated in a radiation oncology clinic and found that laparotomy, when compared with minimally 
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invasive surgery, was associated with decreased sexual function scores on the Female Sexual Function Index, 
with an effect size of −7.1 (95% CI: −11.2 to −3.1, P<0.001). This study also found that 80.77% of endometrial 
cancer patients had sexual dysfunction.20  
 
Rowlands et al performed a cross-sectional study of 395 patients treated for endometrial cancer in the previous 
3–5 years and addressed the question of whether surgery, chemotherapy, radiation, or brachytherapy had a 
negative impact on sexual health. That study found that patients with high levels of sexual well-being were 
more likely to have surgery without adjuvant therapy or radiation.19 Other studies contrasted with Rowlands et 
al, suggesting that vaginal brachytherapy does not increase the risk of sexual dysfunction, although sexual 
dysfunction prevalence is high overall.21-25 The Post Operative Radiation Therapy in Endometrial Cancer trial, a 
randomized, controlled trial of endometrial cancer patients receiving either vaginal brachytherapy or external 
beam radiation, found no differences in sexual interest, sexual activity, or vaginal dryness, although patients 
that had vaginal beam radiation were more likely to report having enjoyable sex (P < .001).21 The same trial 
indicated that sexual activity increased over time, with a low baseline of 15% after surgery and a peak 6 months 
after treatment at 39% (P < .001), without significant differences between the treatment groups.25 In contrast, 
Gao et al performed a cross-sectional study of 118 endometrial cancer survivors and found that sexual 
dysfunction correlated with radiotherapy and increasing age, while improved sexual function correlated with 
increased time since surgery and consultation to discuss sexual matters with a physician.26 

 
Treatment for sexual dysfunction in endometrial cancer survivors requires attention and further research. Brotto 
et al evaluated the efficacy of cognitive behavioral therapy (CBT) for gynecologic cancer survivors with 
decreased sexual desire or sexual arousal concerns. Patients were randomly assigned to a CBT group for three 
90-minute sessions with a sex therapist or to a wait list for 3 months. While no improvement was noted among 
patients assigned to the wait list (n = 9), patients in the intervention group (n = 31) had post-CBT improvements 
in sexual desire, arousal, orgasm, lubrication, and satisfaction and had decreased sexual distress (P < .01). In 
addition, these improvements persisted at 6 months following CBT.27 
 
Patients undergoing radiation adjuvant therapy for endometrial cancer sometimes experience the side effect of 
vaginal stenosis. A prospective cohort study looked at endometrial cancer survivors who also received either 
external beam radiation (n = 28) or intracavitary radiation (n = 28) and assigned both groups to a home-based 
vaginal dilator intervention, then monitored progress over 1 year. A 57.1% noncompliance rate was noted at 1 
year, and 64.2% of subjects had vaginal stenosis at 1 year. Sexual activity decreased during radiation treatment, 
but an improvement was noted at the 1-year evaluation (P < .001). Despite an increase in sexual activity over 
the course of the study, sexual enjoyment decreased (P = .013). Vaginal dilator use did not improve the vaginal 
dilator measurement at the conclusion of treatment, but patients with less vaginal stenosis reported increased 
sexual enjoyment compared with patients with a worse grade of vaginal stenosis (P = 0.01).28  
 
A cross-sectional study of 112 endometrial cancer survivors evaluated vaginal dilator use and sexual health at a 
median of 6 years following radiation treatment, and 38% of patients were still using the vaginal dilators. 
Patients with higher levels of sexual activity and interest were more likely to be using the vaginal dilators (P < 
.001).29 

 
In sum, the literature suggests that sexual health is multifaceted. Large studies and high-quality evidence for 
sexual health in endometrial cancer patients are limited. Patients should be considered on an individual basis, as 
issues relating to their sexual partner, their personal physical and mental health, education, financial matters, 
and endometrial cancer surgery and treatment may contribute to sexual function.12 When sexual dysfunction is 



Chelmow D, Brooks R, Cavens A, Cavens A, Huber-Keener K Scott DM, et al. Executive Summary of the Uterine Cancer Evidence 
Review Conference. Obstet Gynecol 2022;139. 
The authors provided this information as a supplement to their article. 
©2022 American College of Obstetricians and Gynecologists.  Page 101 of 103 
 
  

noted for endometrial cancer survivors, treatment options and success rates should be reviewed. Referral to a 
sexual health specialist may be appropriate. We searched for patient-friendly resources and information to help 
practitioners address sexual health needs of endometrial cancer patients. The American Cancer Society website 
provides sexual health education, resources, and talking points to address, with specific guidance for patients 
with gynecologic cancers (https://www.cancer.org/treatment/treatments-and-side-effects/physical-side-
effects/fertility-and-sexual-side-effects/sexuality-for-women-with-cancer.html).30 The American Society of 
Clinical Oncology also provides additional guidance for practitioners to address sexual health in cancer 
patients.12 
 
RESEARCH GAPS AND OPPORTUNITIES 
• What treatments are most effective for endometrial cancer patients with sexual dysfunction?   
• How are stigma and shame associated with gynecologic abnormalities, symptoms, and cancers? 
• How can trauma-informed, body-positive/sex-positive, gender-affirming care build rapport and trust with 

patients to support discussion of sensitive subjects? 
• What are important, unique survivorship concerns related to isolation that need to be considered? 
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